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REP 0 R T . 

• 
BY THE LORDS COMMITTEES appointed a SELECT 

COMMl'ITEB to inquire into the best Means of preventing the 
occnrrence of Dangerous Accidents in COAL MINES, and to 
report to The House; and to whom Leave was given to report 
from time to time to The House; and to whom were referred the 
PETITION of Goldsworth!J Gurne.lJ, praying that Your Lordships 
will be pleased to institute some Inquiries into the Su BJ BCT of 
FIRE DAMP EXPLOSIONS in COAL MINES; the PETl'fION of 
James Mather, of South Shields, praying that Your Lordships will 
institute an Inquiry into the Condition of the eOA L MIN ES, in 
reference to their Lighting, Ventilation by High-Pressure ~tcam, 
Plans and Sections, Scientific Education of their Officers,amI 
Government Inspection; the PETITION of the UNDER-GROUND 
MINERS of the Counties of Durham and Northumberland, whose 
Names are thereunto subscribed, praying for the examination of 
some of their body before the said Committee, in relation to 
their Condition, and exposure in their dangerous Profession; the 
PETITION of Rickard Brain, of No. 17, Serle's-place, Carey-street, 
Civil.,Engineer, praying that his System of Ventilation in Collieries 
may have a fair and impartial Im'estigation and Trial, and that 
he may be heard in support of his Petition before the said Com
mittee; and the PETITION of James Gocifre!J Wilson and Trilliam 
Pidding, of Chelsea, in the County of Middlesex, praying that 
their Invention for the perfect Combustion of Fuel, and the con
sequent Abolition of the Smoke Nuisance, may receive the 
favourable Consideration of this House :-

ORDERED TO REPORT, 

THAT the Committee have met, and considered the subject matter to them 
referred, and also the said Petitions; and have examined several Witnesses in 
relation thereto; and the Committee having during the short period of the Session 
which remained from the date of their appointment, felt the necessity of pursuing 
the inquiry entrusted to them with as little delay as possible, trust it will be found 
that they have collected much useful evidence upon most branches of the subject 
to which it has been directed; although they might, perhaps, if the time at their 
command had been longer, have rendered it in some respects more complete. 

The same cause which has somewhat limited the investigation, must likewise 
prevent any very wide review of the subject in the present .Report, and compels 
the Committee to content itself with little more than a reference, for the most 
part, to the Evidence which it submits herewith to The House .. The necessity 
for this course, however. is less to be regretted, because the mattilr tberein 
contained. though in many points new and interesting. presents nothing mate
rially at variance with the results flf former inquiries. 
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Several useful inquiries connected with the subject of accidents in Coal MinetJ 
have taken place of late years. To go no farther back than 1835, it may be 
affirmed that since that period the attention paid to it has received a considerable 
and effective impulse. The Committee of the House of Commons which sat in 
that year declined to offer any suggestions of its own, though it placed on record • 
a valuable collection of Evidence, entering largely into the different topics of 
discussion, scientific as well as practical, which present themselves in connexion 
with such an inquiry. Since that date various other investigations of the aame 
nature have been conducted by Commissi(mers under the authority of Govern
ment, which will be found among the Papers from time to time presented to 
Parliament. These consist, first, of the Reports of the Commission for 
inquiring into the Employment of Children in Mines and Manufactories in 
1842; and of the Report of the Midland Mining Commission in the following 
year; secondly, of the separate Reports of several Special Commissioners 
charged with the investigation of particular matters or events on certain speci
fied occasions; and, thirdly, of the Annual Reports of Mr. Tremenbeere, the 
officer appointed under the Act of 5 & 6 Vict., c. 99, for inquiring into the ope
ration of that Act, and into the state of the popUlation of the mining districts; 
some of which contain the views which he has been led to adopt from his 
opportunities of observation upon the subject of accidents. Besides these public 
records. a Committee, voluntarily instituted at South Shields for the same 
purpose as these inquiries, after the severe calamity at the St. Hilda Colliery, near 
that place, in the year 1839, pnblished a Report, in 1843, which is distinguished 
by much research and ability; and these several documents, combined with 
various private publications, snpply altogE'ther an. amount of information with 
reference to accidents in Coal Mines which in some degree supersedes the neces
sity of any lengthened disquisition of the kind upon the present occasion. 

Still it appeared desirable. to ascertain, if possible, whether any and what 
progress had been made during the above period in the knowledge and practice 
connected with the occurrence of these fatal events; and also ·whether the time 
is not arrived at which it may be practicable for the Legislature and the Govern
ment to effect some good, with the concurrence of almost all parties concerned, 
by means of a judicious system of inspection; and by promoting, in whatever 
manner may seem most effectual, the diffusion of knowledge among the miniug 
population of these Kingdoms. 

Keeping these objects in view, the Committee have endeavoured to confine 
their inquiry, as much as possible, within the limits of practical ntility. They 
have, for the most part, abstained from mere speculative investigations, which, 
however curious and interesting in themselves, are not very appropriate subjects 
for the decision of a Parliamentary Committee, and upon which it could scarcely 
be qualified to arrive at satisfactory conclusions. Upon the same principle, with 
regard to the many ingenious suggestions and inventions which have been 
offered to the attention of the Committee, they have declined to undertake an 
examination of their abstract and intrinsic merits, feeling that no such tribunal 
as a Committee of the Legislature was properly fitted to perform such a task in 
a satisfactory manner, or to pronounce an opinion as to the results with any 
weight or authority. They have, therefore, limited their attention to those c~ 
alone which have been subjected to the test of practical appIlcation, and with 
respect to the actual experience of which, therefore, direct evidence was to be 
obtained from those whose professional acquirements and experience qualified them 
to judge of their real value. 

Under this reasonable limitation, however, the Committee have had before 
them several inventions of much interest and merit. which have, to a certain 
extent, received the ratification afforded by successful use. The plan of Mr. 
Goldsworthy Gurney, formerly submitted also to the Committee of 1835, for 
applying the high-pressure Steam-jet to the ventilation of Mines; the Centrifugal 
Fan, for effecting the same object, mvented by Mr. BruntoD; the patent Mine 
Ventilator of Mr. Struve, acting upon the principle of a powerful air-pump, will 
be found explained in the evidence, both by the inventors and by those who 
have brought them into practical operation in each case. The Committee 
venture to invite attention to those parts of their inquiry, which, together with 
~o!De collateral investigations connected with the same subject,-especially as to 
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the precise action and power of the Steam-jet as a ventilating agent, compared 
with those oUhe ordinary furnace hitherto in use,-contain much that deserves 
consideration. The Committee cannot pr~tend to pronounce an opinion as to 
the comparative merits of these contrivances, oor can it venture to declare that 

• the experience of their success is absolutely conclusive in their favour respec
tively; but they are at least sufficient proofd that there. is reasonable hope of 
attaining greater security by the application of proper means, and that there is. 
s spirit of intelligent energy now. awakened with reference to this object, froDII 
which the best results may hereafter lie expected. 

The actual condition of the Coal Mines of this country, as respects venti-· 
lation, appears to be widely different, and it is to be feared is, for the most part, 
seriously defective. I n the Northern Counties of England, where the whole 
science and practice of" the subject is more studied and better understood than. 
elsewhere, there are many examples of collieries, some of them upon a gigantic 
scale, in whicll the most enlightened attention is paid to the condition of the 
workings, and to the arrangements for rendering them secure; and, generally 
speaking, there appear to be but few in those parts where at least the ordinary 
resources of ventilation are not applied. But in other districts,-in .the Midland 
CO\lnties and in Wales-it is stated that there are many Mines altogether unpro
vided with anything to aid the mere natural action of the atmosphere. This 
depends solely upon the difference between the temperature of the air at the 
surface and that in the Mine; and when the former is high, and therefore 
nearly approaches to the latter, the ventilation wholly ceases, and the air of the 
Mine is stagnant-a state of things involving extreme peril, and, even where this is 
absent, probably serious injury to the health of those employed. There can be no Elliot 0013-3013. 
doubt that in these cases considerable improvement might be easily effected, and F01'8ter 2711, 2711-
ought by some means to be secured; and there is strong evidence, from com- ::=. 
petent authority, that, even in an economical point of view, a safe and healthy 890'1-3909. 

condition of a mine may be ultimately the most profitable to the owner. But it ~~r~~.~~~ 
should be remarked, that the arrangements under-ground, which are an essential V:nn 6317. 630110- • 
portion of any system of ventilation, are also, in these parts of the country, ~7\" 6191 6191. 
often very imperfect, in consequence of faulty methods of working. To improve 8Yor , 

these is a matter of greater difficulty; and it can only be effected by more 
extended information on the part of those concerned-a consideration which in-
dicates the value of any measures which may tend to direct attention to thlt 
principles upon which such operations can be best conducted. 

The Committee cannot quit this part of the inquiry without pointing 
attention to the evidence they have received t:especting the Safety Lamp. The 
main objections urged against the original invention of Sir H. Davy, are its 
defective light, and its possible insecurity in a strong current of explosive air_ 
In the evidence of Mr. Biram and Dr. Clauny will be found explanations of two 
recent modifications of the instrument, for the purpose of obviatiug those defects. 
which have been botll practically tried, and the latter of which has heen exten
sively approved and adopted by some Managers of Mines. The Committee. 
for the reasons before stated, do not take upon themselves to express any opinion 
of their own upon the comparative merits of these inventions, whicll can be 
pnly decided by practical experience; but they have thought themselves bound 
not altogether to exclude the consideration of so important a brancll of the 
subject. 

Thougll better ventilation, however, appears to be the improvement most 
generally needed, and most to be aimed at, and though this, together with a 
vigilant observation of the state of the workings, and a judicious use of the Safety 
Lamp, will probably reduce the risk from fatal gases, whether explosive or other
wise, to a minimum, it seems to be admitted that there is no hope cif wholly 
excluding all danger from such .causes; and, on the other hand, although these 
classes of accidents give rise to the most extensive calamities, and therefore 
command most interest, it seems clear that they do not, in fact, entail th., 
greatest destruction of life when compared with the other sources of danger 
which are of continual occurrence in the working of Coal Mines, but which, 
involving the loss of few lives only at a time, attract often but little notice. 
It is difficult to obtaiD' any correct comparison of the amounts in either case 
both because the data are very incomplete, aJjd because the numbers resulting 
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from the 'more extensive calamities vary to so great a degree with the individual 
circumstances of each event. Sir H. De la Beche (109) asserts that the rate of 
mortality from explosions has increastd since 1835, when the Committee of the 
House of Commons considered the number of deaths from such accidents in 
the previons 25 years to have been much under-r:ated at 2,078 i-yet, according· 
to Mr. Dunn (5354), the nnmber of explosIOns recorded in, the Mining 
Journal for 1844, were only 189 out of a total of 562 colliery accidents 
of all kinds; and in, 1847,~142 out of 4ti2 between April and December. 
According to Mr. Richardson (3729), tbe same record gives for 1848-
162 explosions out of a total of 466; and in the first half of 1849, to 
June 30, 184 but of 332. Again, Mr. Taylor (5998) gives 224 out of 
439, as the proportion of deaths by explosions in six years ending 1 January 
1845 in 55 collieries in the counties of Northumberland and Durham, on the 
authority of the Registrsrs' accounts; and Mr. Peace (5009) states, out 
of 384 underground accidents in the Haigh Colliery in Lancashire, between 
1842 and 1849, those by explosions to have been only 25. The proportion of 
other accidents, out of the whole number, is, therefore, undoubtedly large. These 
are of various kinds; among the most formidable, and in some districts not the 
least frequent, are those arising from the breaking of ropes in descending and 
ascending the shafts, and from drawing the corvesor boxes over the upper 
pulleys. The Committee would particularly point attention to the evidence 
describing the principle and the successful application of an invention by 
Mr. Fourdrinier, which seems to promise a valuable protection against this 
description of danger. 

In the evidence of Mr. Swallow, it is stated that a frequent cause of acci
dents in the Collieries around Bolton in Lancashire, is the existence of what are 
called" mouthings," or openings of upper workings in the side of a shaft, from 
which the corves or baskets are to be hooked on to a rope passing down to the 
entire depth, in which operation a loss of footing or of balance is generally 
fatal; and it is suggested that this would be in a great degree obviated by fixing 
a small platform at such mouthings. It i. matter for surprise and regret that 
if so simple a precaution could contribute to prevent the sacrifice of life, those 
wh!> are maiuly responsible for the consequences should omit to adopt it. 

Falls of the roof are, in most' districts, a still more common form of 
accident than any of these; and are represented to be, to a considerable extent, 
unavoidable, fromfhe usual absence of all previous warning. 'The risk of these 
occurrences varies much with the mode of working; but there is reason to fear 
that their probability is often increased by an inadequate supply of timber for 
the required supports; a deficiency which arises from considerations of expense, 
and therefore is in many cases difficult of remedy; though this very expense 
is said to be increased'by defective ventilation. But there may be some 
room to hope, that if the state of such Mines were made more distinctly 
known, and thereby the responsibility of those on whose neglect it depends 
were rendered more manifest, some improvement might be effected even in this 
respect. 

There is one other cause of fearful catastrophes which must not be left un
noticed, though of more rare occurrence, that of inundatioos. These arise in 
all cases from a dangerous approach of the workings to some body pf water, 
such as the sea, or frequently that collected in old and abandoned excavations. 
There can be no remedy for these but caution where the danger is known, and 
a correct record of workings; in order to secure that knowledge. One of the 
suggestions made accordingly with a view to the latter point is, that there should 
be some regi~tration of coal-workings; 'and it will be found that one of the 
Witnesses cites certain cases of this nature as among the strongest practical 
proofs of the necessity of an inspection. 

In almost all the cases enumerated, it is apparent that one important step would 
be gained if the actual condition of the several Coal Districts were made more 
accurately known, and that of the individual Mines brought more distinctly under 
th!l notice of some competent authority; and even, it is to be hoped, in some 
instances of the owners themselves. The Committee, therefore, consider the 
appointment lately made of Professor Phillips, of York; and l\1r. Blackwell, of 
Dudley, whose ,instructions from the Secretary of State have already been pre-
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sented to Parliament, to be judicious as a first advance towards this object; but a 
Commission so limited in its organization must be very inadequate to the elfectual 
prosecution of such a task; and tbe question remains whether it would not be 
desirable that Parliament should authorize the establishment of some more comp"'" 

• hensive fystem, which might tend to promote!Le same end with greater efficiency. 
Upon this point there is a striking unanimity in the evidence given during the 
present inquiry. The Committee believes it may affirm that every Witness, without 
exception, expressed an opinion more or less favourable to the establishment of 
a Government inspection. In the Evidence of Messni. Woodhouse and Peace, 
which contains information as to two considerable meetings held at Derby and 
at Wigan respectively,-as well as in that of other Witnesses, derived from their 
general observation,-it will be found that there is reason to believe that a 
concurrence in that view prevails among a Jarge portion of the body of colliery 
owners in those and other districts. But, in considering this subject, the diffi
cult question necessarily arises, as an essential part of it, as to what should be 
the' powers conferred upon any such Inspectors; and upon this point also the 
opinions expressed appear to be on the whole remarkably uniform. On all 
hands it is admitted. that to enable them to discharge their duty effectually, 
it would be necessary to give them a right to enter and examine Mines, and 
probably to call for and to inspect working plans; while at the IllUDe time 
they should not be empowered so to interfere as to take from the owners 
and managers of such concerns the responsibility which naturally belongs to 
them, and wbich it is desirable not onJy not to withdraw, but rather, if 
possihle, to increase. Some Witnesses, indeed, on behalf of the working miners, Swallow 4-'lAS-438Il. 
seem to wish, in their not nnnatural anxiety for greater protection, to carry the i'::':'6I. 
powers of an Inspector further, and to think that this m!ght be done even to Jude 671i6.,~~ 
the length of giving him a power to order and to enforce penalties, without 61161~ 
incurring the consequences of a transfer of the responsibility. With every wish 
to regard in the most favourable light any proposal of theirs for attaining the 
common object, the Committee cannot but think that this is a mistaken view. 
and that interference of this kind, carried beyond a certain point, would result-
in vexation on the ODe side, and disappointment on the other, and wonJd tend, 
both by substituting the responsibility of an Inspector for that of the colliery 
owner and his agents, and by 'probably preventing their friendly co-operation, to 
defeat the very end for which It was designed. An attempt has been made to 
support such views by the analogy of the Factory Acts; hut it does not appear 
to your Committee that this analogy can be practically Bustained. In so far as the 
Factory Acts provided an inspection for the protection of women· and children 
from undue labour, the example has been already followed in the case of 
:Mines; but when it is attempted to drsw a comparison hetween the inspection 
of a Factory and the inspection of a Mine; and hetween -the power to order a 
simple defence against dangerous machinery, and directions for the improvement 
ofventilation, or as to methods of working collieries, or prescrihing the many other 
changes which may be desirable for their safety; such a comparison must be held 
in practice to be untenable. If there were no other reasons against such powers. 
the cases to be dealt with are too various in their conditions, opinions as to 
the fittest remedies in each particular instsnce are occasionally too doubtful. 
and the difficulty and cost of applying them often too great, to justify tIle 
positive enforcement of the views of a Government officer, however competent, 
llgainst, perhaps, no less experience Ij,nd knowledge in the properly responsible 
parties. In addition to this, it would appear to be next to an impossibility that 
an Inspector should make himself thoroughly acquainted with the working of a 
large Mine, without the willing assistance of those who manage it; and, finally. 
that many remedies and safeguards would require a continued superintendenoe 
to render them effectual, which it is clf'-8I' that no attainable staif of Inspectors 
employed over the whole mining operations of England, Wales and Scotland, 
could possihly supply. 

It will be found, that theE.e and similar reasonings have infiuenced the 
decided majority of the Witnes6e8 in recommending that Ii Government inspec~ 
tion should be invested with no direct powers beyond those of enteriog and 
examining Mines, and of investigating plans, so far as may be necessary for judging 
.of tllcir internal condition and arrangements; and that their duties should then 
ut~l\d to recording and reporting. making suggestions, and communicating 
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information to the managers or owners. In this view the Committee concur; 
and they see no reason for dissenting from the anticipations of several Wit
nesses, that a Government inspection on such a footing might gradually accomplish 
essential improvements in the best manner. It is worth while to remark that 
this appears to have been the case in Belgium, where such a supervision has been 
established for some years. In the Appendix to Mr. Tremenheere's Report on the 
Mining Inspection of France and Belgium, presented to Parliament in 1848, there 
is an account, showing that there has been a. decrease from 378 in the deaths 
and injuries per 1,000 of the popUlation employed between 1835 and 1839, 
to 268 per 1,000 between 1840 and 1844, an inspection having been in force 
during the whole of this period, and the system having been more completely 
organized in the course of the same years; and the same statement shows, that 
the number of deaths by accidents between 1840 and 1844 had diminished 
15 per cent., though the production of coal had increased 20 per cent., 
and the number of workmen 17 per cent. Moreover, it appears by a Table 
contained in the. same Paper, that of the eight different heads under 
which mining accidents are there classed, those have sensibly decreased which 
may be considered as most within the reach of an inspection, while the 
rest either have continued to increaRe or exhibit a less distinct result; and 
from all these data it is not unreasonable to infer, that the system has there, 
at least, had some beneficial effect in reducing the risk of these calamities. 
It is true that since in the Continental Stat'68 the minerals are worked only 
by concessions from the Government, which in those countries stands in 
the position of proprietor, a State inspection there affords no strict analogy for 
a similar arrangement here. But there is evidence to show that both in France 
and in Belgium the system is found to work without difficulty or vexation, and 
with the good-will of all concerned; and therefore, although in several respects 
the circumstances may not be precisely such as to justify us in at once assuming 
that it forms a precedent on which we could rely in similar arrangements, still 
it can hardly be deemed unwarrantable to view it as affording a practical ground 
of hope that they might be established here, under proper modifications, with a 
like success. At any rate, when it is considered that if, on the one side, the 
endeavour may involve some objections, and possibly some obstacles, there is, 
on the other, to be considered the reasonable protection of the lives and limbs, 
and, it may be added, the health, of a great and valuable portion of the popula
tion, exposed at the best to many unavoidable dangers, it cannot be doubted that 
it is the imperative duty of Parliament and the Executive to adopt, for the pur
pose of attaining such security as is undoubtedly within the reach, of precaution, 
any steps, whether of the nature of inspection or of direct enactment, consistent 
with the free pursuits of industry and commerce, with the mutual relations in 
this country between the Government and private enterprise, and with the due 
recognition of that responsibility imposed upon the owners and managers of Mines, 
whi<;h it should be the care of all rather to strengthen than impair. 

On the inquiry into the sacrifice of 75 lives by explosion at the Darley 
Main Colliery, near Barnsley, in the beginning of the present year, it was proved 
that the" Bottom Steward," or "Agent, upon whom devolved the charge of all 
.. the under-ground operations, between the monthly visits of the viewer, was, 
.. although very careful and zealous in his vocation, a man of too little experi
.. ence and general knowledge (being unable to read or write) to be able to cope 
.. with the emergencies which cannot but frequently occur, and;which place in 
.. jeopardy the Jives of so many human beings. and a large amount of valuable 
" property"-(Report of Mr. Warington Smyth, presented to both Houses of 
Parliament, 1849). The Committee did not fail to bear this and similar statements 
in mind, and to put questions to such of the Witnesses a.~ appeared to have had 
means of judging as to the connexion between the occurrence of accidents and 
the measure of instruction among the mining population. There appears to be 
some difference of opinion upon this point; though none as to the ordinary· 
deficiency of the means of useful education, nor as to the general desire among 
these classes to obtain it. There can be no doubt that, on general principles, 

·improved education would have a tendency to induce greater caution among 
the workpeople, and to raise the qualifications of those who, as subordinate 
agents in the management of a Mine, are charged with the greater part of ita 
effective superintendence. But it does not appear to be the opinion of the 
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practical Witnesses before this Committee that its absence has much 
perceptible influence upon the liability to accidents. The latter clasS of 
persons are stated to be selected from the body of working miners for their 
steadiness and intelligence, and in the Northumberland and Durham districts, 
at least, to be required to have a knowledge of .reading and writing; though 
in other parts of the country this is less general. It is represented that they are, 
fOf the most part, very competent to the range of duties with which they are 
charged; although some further il\!ltruction, particularly of the special kind con
nected with mining operations, could not but render them fitter to deal with 
the unusual and unforeseen circumstances which sometimes occur beyond the 
routine of their ordinary service, and which may involve the most fatal results. 
At present there is little of such instruction within the reach of persons engaged ~ood 2115. 

in these occupations; and among some of those best qualified to speak upon the 8~':.'":~~7-/j209 
point, a want appears to be practically felt of facilities for acquiring it, such Atkiuaon 6621, ' 

as are provided by the Mining Schools and Colleges established in the prin~ Jude 6768-1;770. 
cipal Mining 'Districts of the Continent, apparently with the most beneficial 
effects. 

The Committee finally submit the Evidence they have received to the con. 
sideration of The House. They regret that time has not allowed of their calling 
before them all the Witnesses that they might have wished to summon under 
other circumstances, especially from North Wales and Scotland. But the 
former district is believed to be not very different from some of those in the 
Midland Counties of England, to which the inquiry has .extendedj and from 
the latter it is less to be regretted that no information has been directly 
obtained, since it is understood that with respect to that class of accidents 
which are the most prominent, and most within the reach of precaution, 
namely, those by explosion, the Mines of Scotland are comparatively free 
from danger. They trust, therefore, that these unavoidable omissions will not 
be considered to show any very material imperfection in their inquiry, and 
that, on the whole, its results may be such as to contribute something towards 
the attainment of so important and almost paramount an object as the better 
protection of the working population employed in that great national branch of 
industry, the Coal Mines of these Kingdoms. 

And the Committee have directed the MINUTES of EVIDBNCB taken before 
them, together with an ApPBNDIX and INDEX thereto, to be reported to Your 
Lordships. 

26th July 1849. 

-
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LIST OF WITNESSES: 

Die Jovis, 210 Junii 1849. 
PAGB 

Sir Henry 710maa De la Beche, C. B., 
F. R. S. - - - - - 3 

&g1Jl(1llT Tr~, Esquire - - 24 

Die Veneris, 22" Junii 1849. 

Die Lume, 9° Julii 1849. 

William Keene, Esquire 
Joseph Nadin, Esquire 
George EUiat, Elquire 

Die Martis, 10" Julii 1849. 

PAGB 
·309 
·321 
- 328 

Golds1Dorthy Gu'l'1llJ!l, Elquire -
Dr. Lyon Playfair - -', -

- 41 J ame. M a/"",,. Esquire-
- 62 Joshua Richardson, Esquire 

- 333 

Die Lunm, 25° Junii 1849. 

Seymour Tremenht .... , EI'l"ire - - 73 
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Die Jovis, Q10 Junii 1849 . 
• 

The LORD WHARNCLIFFE in the Chair. E'lide.<e on the 
Preftation of 
Accidenta in 
Coal Mi .... 

Sir H.T. Sir HENRY THOMAS DE LA BECHE, C.B., F.R.S., is called in, and 
examined as follows: . D, III B.Me, C.B., 

F.R.S. 

1. YOU have been for a long time engaged in pursuits connected with the 
geology and mineralogy of these kingdoms'· .. 

I have, about 30 years, ormore~ 

2. And you have turned your attention. to the scientific as well as to the 
practical parts of the subject? . 

I have. 

3. Have you also been employed by the Government upon various inquiries 
connected with it ? . 

I have in various ways; chiefly as Director-general of the Geological Survey 
of the United Kingdom, and as Director of the Museum of Practical Geology 
in London. 

4. Will you enumerate to us the different cases of inquiry upon which you 
have been engaged connected with the subject of Accidents in Coal Mines 1 

The subject of Accidents in Coal Mines was referred to Dr. Lyon Playlair and 
myself by Lord Lincoln, in a letter to me, dated the 27th Angust 1845, in con_ 
sequence of which we reported somewhat fully on it to Viscount Canuing, the 
successor of the Earl pf Lincoln, in June 1846. This Report was accompanied 
by reports and evidence respecting the explosions at Jarrow Colliery on the 25th 
August 1845, and at Risca Colliery on the 14th January 1846. To it were also 
appended Reports by Mr. Warington Smyth on the explosions at Oldbury and 
Coppull Collieries on the 17th and 24th November 1846, and by the same gen
tleman and myself on that of Ardsley Main Colliery on lith March 1847. l'hese 
Reports were presented to both Houses. In consequence of our. inquiries, we 
recommended inspection and the other mattera which are noticed in the lIeports 
mentioned. 

5. Have these inquiries given you very extensive opportunities of obtaining 
knowledge and experience upon the eaDses and the incidents of accidents in 
coal mines? . , 

They have; and not only the inquiries to which your Lordship has just 
alluded, but also my previous investigations, whether geological or mining; fo. 
I have always taken a deep interest in the working of the mines of this country, 
as also in the means by which explosions in collieries might be guarded against, 
or at least their present amount be diminished. 

6. Will you state in general terms the conclusions at which you have arrived 
from those inquiries? 

My conclusions were, that the different districts in which coal is worked are 
very differently circumstanced, so that different means, or rather modified means, 
have to be employed in guarding against accidents in coal JDines. It will be 
obvious (I feel assured that maoy of your Lordships well know the fact) that a 
bed which is fiat and worked by a pit is differently circumstanced from one 
which is highly inclined or nearly verticsl, and which may be got at through 

(164.1.) , ",2 the 
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D l~ ~ T C B the side of a hill by a ievel. The various l'ngineering arrangements required 
e a /~.~. . ., are very different. and therefore any general plan which may be very good 

_ for one district is not necessarily good for the others. In my opinion, therein 
IIl1t June 1849. consist the discrepancies which have appeared as to what may be good or what 

may be bad; for persons who have been accustomed to only one district have 
been too apt to carry their views to others to which they were not applicable; 
therefore it was that we suggested that properly qualified persons should be 
appointed to the various districts, who should use considerable discretion in 
the mode of recommending what should be done in different collieries, not 
employing compulsory powers, none being given them by which they could act 
hostilely, but simply by advice. And my general view has been, although 
I helieve not stated there, but derived from subsequent experience, that in the 
present state of public opinion advice would be preferable to any other mode of 
proceeding. and that having seen any collieries which were pot in a good state 
of ventilation, and therefore dangerous for the workmen, the Inspectors should 
advise the parties respecting their condition; thus subsequently, if accidents 
did happen, the Coroners' Juries would have to decide between the Inspectors 
and the owners with regard to such accidents, and come to some fair and just 
conclusions, the result being, it was anticipated, that the public would be 
extremely benefited, and in a mode consonant with existing English feeling on 
the subject. 

7. With a view to furnishing the means of giving any such advice as that to 
which you have alluded, did you enter carefully into a consideration of the causes 
of different accidents ? 

Certainly. 

8. What were the general conclusions at which you were led to arrive V 
, Imperfect ventilation, and also fool-hardiness on the part of the men engaged ; 
it having heen ascertained that in certain mines which were fairly conducted the 
men were over-daring, and entered into what are commonly called the goafs or 
wastes when it was dangerous and improper to do so. In the case of Risca, it 
appeared probable that although there were certain defects of ventilation, that the 
explosion was attributable to a man having entered improperly into a gob or goaf 
with a lighted candle. The same thing occurred at Ardsley Main_ Very imper
fect police, as regards the mine, is to be found in many collieries; 

9. Then, in respect of those accidents from explosions, the conclusion to 
which you were led by that inquiry was, that the principal cause of such accidents 
was a defective ventilation? 

Decidedly. 

10. And that that defective ventilation was rendered especially dangerous by 
the carelessness of the men exposed to the atmo,sphere which was so gene
~ed! . 

Precisely so. 

ll. That Report was presented by you to Lord Canning in 1846. Since that 
time, llave you acquired any additional knowledge upon the subject! 

Yes; having directed my attention very much to the subject, I certainly 
have. Notwithstanding that in every district there are usually some· well
worked mines, the mass of collieries can scarcely be said to be worked in a 
satisfactory manner. I speak more particularly as regards ventilation. It some.' 
times occurs that they have ouly one shaft, in which case, if there be an explosion 
cutting off the supply of air at the bottom of the shaft, the whole colliery is, as, 
it' were,laid. waste, all ventilation being stopped. Sometimes the two shafts, 
when two are employed, are too near one another, so that when an explosion 
takes place, throwing the course of air only between them, that amount of air is 
sn small in extent between the two shafts, even assuming that they are not da
maged, that the men in the larger portion of the mine must perish by what is' 
commonly called .. after damp," or the results of explosion. And I would here 
remark that the greater proportion of cases of death have been from after-damp, 
and from inetllcient arrangements in the workings, so that the men, after the ex
plosion, had little or 110 chance of escape. They suffered from suffocation. from, 
what is commonly called after-damp, namely, the produc;ts of the el(plosion, aud 
lhe nitrosen of th~ ~r, which aided in the explosion. 

12. What 
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12. Wbat are the proofs which you think demonstrate that the greater Sir H. T. 
number· of lives have been lost by after.damp! Dele Becla., C.B., 

From the mode of finding them, and their being unburnt and uninjured by F.R.S. 
fire. By very far the largest proportion of cases of death are due to the after- sin June 1849' 
damp. I believe that is generally admitted. 

13. Are there any cases in which you have actually found parties in whom 
life was not extinct after an ex plosion of this kind, but still whose lives have 
been lost in consequence of after-dan1p ? 

Not actually; but just previously to our investigations at Risca there was a 
case of that kind, where eleven men 80 perished in one level. The first man, 
when picked up, was still breathing, and the next one seemed to have just 
expired. They all perished from the after-damp. 

14. Then from what you have said upon that subject, we may infer, that 
supposing an efficient system of ventilation were established in the mines,although 
from some accident an explosion !night occasionally occur there, the ventilation, 
if it could be made efficient immediately after the accident, would save a consider
able loss of life? 

For the most part tbe system might be so contrived. If such an explosion 
takes place in one part of the mine, it does not follow that it should damage the 
general ventilation. Therefore, if the parties who were not burnt, and were not 
killed by the explosion, could run to the better ventilated parts of the colliery, 
their lives would frequently be saved. And I would here remark, that although 
provision may be made to protect men, and to insure their lives better than at 
present, yet we must look upon explosions as still likely to occur; and that as 
lighthouses and harbours of refuge at present are an excellent provision, and 
prevent a greater loss of life than is now sustained from shipwreck, so whatever 
efficient arrangements you may make will, though they will not prevent accidents 
altogether, greatly diminish their number in coal mines. . 

15. Do you conceive that the most usual causes of the defective ventilation of 
coal mines are the difficulties of accomplishing it, or th~ neglect of those who 
are managers of the concerns 1 

To a great extent I think it is attributable to the ignorance of the parties, and 
Dot to their wilful neglect, because I am aware of many cases where large sums 
of money have been expended, though uselessly expended, so far as attaining the 
end required. Neither does defective ventilation so much arise from the condi
tions of a district, though these, no doubt, exercise considerable influence, since 
it rarely happens but that in every district there are well-arranged mines. It 
would appear more to resolve itself into ignorance of what may be accomplished. 
Unfortunately, there is not that knowledge of what may and has been done that 
is so desirable. The larger proprietors, who usually hilVe the benefit of the better 
agents, for the most part have their mines in good condition, but these do not 
form the ma~8 of collieries. 

, 
16. Do you consider, that supposing the attention of coal·owners were pro

perly turned to the subject, they would be able to accomplish efficient ventilation 
in almost all cases, or are there natural difficulties in the way of the attainment 
of that object which would prevent it in many instances 1 

In some instances it would, no doubt, be more difficult tban in others; but I 
consider that it would be attainable in all situations, by proper engineering skill. 
where it would be reasonable to work. 

17. At a very great increase of cost in some cases r 
In some cases it might be attended with such increase of cost a8, perbaps, 

not to render the mine worth working at the moment; but still, the hazardous 
manner in which so many collieries are now worked, and the little care that is 
taken of the ventilation in them, is very unjustifiable; I have been in situa
tions myself when our lamps have got red hot in a very short time, from bad 
air. 1 apprehend that, . as a whole, the engineering difficulties are extremely 
limited as compared with the power of obtaining a general good system of 
ventilation, always, of course, taking into account the variations that would be 
Jleedf ul in diJfereut districts, according to circumstances. 

IS: Some districts being more difficult to ventilate than others? 
Certainly. . 

(16-1.1.) A 3 19. Looking 



6 MINUTBSOF BVIDBNCi BBFORE SBLECT COMMITTEE' ON TBII 

DI1:i~!:;.tC.lt . l~. If'oking t@ the ~ir~umstsnce whi<:h you have alrea~y mentioned, of the 
, ~ n s' , mclination of the strata, IS It much more difficult to accompltsh a proper system 

. . . . of ventilation, and therefore to guard against accidents where the strats are much 
:I lOt JWle l~~!iI. inclined, than in other cases? . 

Very frequently it is; but it depends, again, upon the surface of the ground. 
We must regard not only what may be termed the geological arrangement of the 
various beds, but the surface of the ground itself, and whether this be hilly, level. 
or otherwise modified. In many parts of England the coal is, as it is commonly 
called, won by pit-sinking. Now, in South Wales a very large portion of the coal· 
is got by levels, that is, by driving into the sides of the hills, and pits are not 
sunk at all, except for. ventilation purposes ; not unfrequently these levels are 
too. far extended without proper adjnstments for good ventilation, such as might 
be easily made. . , 

20. What is the most usual system of ventilation now in practice ? 
It varies; but the most usual system of ventilation is by having what are 

called down-cast and up-cast shafts; that is to say, a contrivance by means of 
which the air descends one shaft, is drawn through such parts of the colliery as 
may be thought needful. and then rises out through another shaft; to canse the. 
air to rise out through the latter, it is not uncommon to heat this up-cast shaft 
by means of a furnace; the air in it is thus rarefied, and, according as it ascend~ 
the fresh air descends the down-cast shaft, and is made to course;' as it is 
termed, through different parts of the mine. Formerly; it used to be made to 
course in one current through all parts of the mine; but in the more recent and 
improved systems of ventilation, the air is,as it is termed, split, so that it is 
directed into various parts of the mine. It is especially necessary that the men, 
when they are at work, should have a proper course of air before them. To effect 
this, and other needful objects connected with ventilation, there are various con
trivances, such as main and secondary air-ways, and different adjustments of divi-' 
sions, some temporary, others more permanent, known by various names, such 
as brattices, and the like, with doors so contrived to open and shut as not to 
interfere wi,th the course of air, so that currents of air pass in front of the 
workmen and through the passages, when they are required. 

21. Brattices are partitions? 
Yes, to direct the air; so that, if noxious gases are emitted from the coal or 

its associated beds of rock, these noxious gases can be got rid of. In ventilating 
a colliery, two main objects have to be accomplished-provision of a proper' 
supply of air for the men while working, and the removal of any noxious gases 
that may be discharged either from old workings or from the coal itself. Coals 
vary considerably in this respect; some give out no fire-damp, to use the common 
expression, and others emit a vast abundance of it, and are thence called fiery. 

22. Carburetted hydrogen, is it,not f 
Carburetted hydrogen is the chief gas. 

23. According to the results of experiments ststed in your Report, the car
buretted hydrogen bears a very large proportion to the other constituents t 

A very large proportion,; in a table given with our Report, it would seem to 
vary, iu the fire-damp in eight seams of coal, from 77 to 98 per cent.. , 

24. However, the scientific fact is, that the carburetted hydrogen alone will 
not explode, is it not 1 . '. 'J' 

Not by itself and without a mixture of air, and that is the thing to be g:uarded 
against. We have stated in that Report how the gas' comes out from different 
parts of collieries. We may sometimes re~ the discharge. o~ fire.damp as a 
kind of constant Dver a long face of coal; In ot~e~ cases It IS ~ore rarely 
emitted: sometimes it suddenly bursts O\lt, a conditlo~ not ~o easily guarded 
against: it is occasionally discharged from a fault or dISlocation of the beds of 
rock, and then it may come in large quantities. and not be deriyed . from the coal 
bed which may he working, but from other. coal beds " th~t. IS always a ~se of 
extreme danger. By pricking a fault, that IS to say" by drlvmg the work tnto a 
falilt, a large volume of fire-damp may be thrown ~uddenly upon ~he ~en 
working in an otherwise well-ventilated. mine, so that if they are workmg With 
naked candIes there may be an explosion. 

25. Like tapping a reservoir, in f~ct , 
Yes, 
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Yea, just like tapping a reservoir. There is often great difficulty in providing s;, H. r. 
(or such casel; for, though the managers should know, generally speaking, the -!R.14 :'R~ C.B" 
range of the faults nmning through. tbe .country, and wbere they have reason . . 
to expect them. faults may still come in where no previous information would g ~.~ JUD~ 18~ 
lead the managers to suspect their existence. 

26. In order to produce the process of ventilation in those cases where you 
lay they have a down-cast and an up-cast shaft, is not tbe ordinary practice to 
place a furnace at the bottom of the up-cast shaft t. '. 

Yes. Other inventions have, however, been made; two, we\l deserving con
sideration, have been recently brought forward in South Wales; one is upon the 
pump principle, upon a large scale, exhausting the air through the up· cast shaft, 
so that according to the rate of exhaustion at one shaft,· the friction of the air 
in the colliery being taken, into account, is the descent of fresh air ilt the other: 
another invention, very recently introduced, is a modification of a fan for driving 
a blast. 

27. The first which you have mentioned was Mr. Struve's? 
Yes; the second was by Mr. Brunton, a well-known engineer. Both plans 

have been tried, and are stated to have been found effective. Mr. Darlington, 
who rour Lordships may recollect has used the steam jet with success, con
sidenng that too much air passed through the furnaces, as usually constructed, 
of. the up-cast shaft,. and that consequently more air was converted than was 
needful into the products of combustion, these pressing down in the shaft. like 
an invisible cork, has so arranged his. furnace work as only to employ fire 
just sufficient to heat the air passing through into the up-cast shaft, diminishing 
the 'products of combustion. By a well-adjusted arrangement of this kind, Mr. 
Darlington was enabled in one of his mines to produce a very great,effect, and to 
well ventilate a mine which was before by no means. so effectually ventilated. 

28. Is that the invention with which the name of Mr. Goldsworthy Gurney 
has been so much connected? 

No, that is Mr. Darlington'S own, as I ullderstaud. It shOUld, however, be 
mentioned, that of late years great improvements have been made in furnace 
arrangements in the north of England, and especially with reference to avoidin~ 
the passage of too mUCi:a air throug. the fire of furnaces. M.r. Goldsworthy 
Gurney, as your Lordships are aware, has suggested the use pC the steam jet ;. 
Mr. Darlington employed the steam jet of Mr. Gurney, and is reported '0 have. 
found it very useful. I believe that not only these but other methods of extracting 
the foul air and introduCi:ing fresh air might be.very beneficially employed in col~ 
lieries in the different districts, and in different cases, according to circumstances. 

29. It has been found as a result from those inspections which have Deen 
instituted, that one great cause of the danger from explosion is the aocumu
lation of the carburetted hydrogen in certain vacant spaces in old workings t 

Yes, to a great extent; precautions. are commonlx not sufficiently; taken 
regILrding their proper; ventilation. . 

30: Do you Conceive ,hat by any of these methods it would be possible illl 
extensive collieries to render the ventilation so complete as to reach all parts ot 
the workings at which any accumulation of that kind would become dangerous? 

I think they might be employed so as to extend to all parts. Much would. 
depend upon the circumstances under which the noxious gases are discharged; 
it is sometimes found that these gases ean be stopped out very effectually from, 
the actual workings, their diacharge from the old workings being prevented; at 
others it is found very desirable to pass currents of air through certain portions 
of the old workings, and thus remove these gases; that is a questioll which would, 
very much depend upon· circulDBtances. At present we have to deal with 110. 

1arge number of works which have been ex.tensively carried on in various ways;. 
their general condition is therefore most varied; it ia not like beginning Il 
number of new pits, and laying down a new system for them; it becomes, 
therefore, very difficult to say to what extent systelDB of ventilation, however 
gnod, might be gener-ally carried out, ill> thq mass of existing collieries, though 
it may be anticipated that they might be very extcnsively and benefioially 
introduced, more effective ventilation being gradually e1fected. 

(164. I.) 4" 31. You 
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. 8ir H. T. ~l. Yo~ hll:ve mentioned the most ordinary mode at lIresent ofeffectilig venti-

D.lD lJecJ.., C.B., lation, which IS by a furnace at the bottom of the up-cast shaft; do you conceive 
F.R.S. that in average cases that is an efficient instrument of ventilation! 

g1St JUDe 1849. It is found very efficient in many collieries in the north of England and else-
where, at the present moment, if carefully conducted. . 

32. Is it a very costly method of ventilation? . 
Very far from it, if the furnaces, more particularly, were constructed somewhat 

better than they now commonly are. I would here observe, that if the collieries 
be taken generally, in most districts some of them will be found well mana!?ed as 
respects ventilation, more particularly as regards the furnace mude of ventilation. 
especially in the north, where men of great intelligence have been long engaged 
upon it; at the same time, this method is very ill carried out in numerous 
localities. . 

3S: Does the operation of that system of furnace, in the position which 
has been described, produce under difficult circumstances a sufficiently' strong 
current of air upwards to effect the ventilation where it is impeded by obstacles? 

I have been in very excellent and extensive collieries, particularly in the 
north of England, where the ventilation was kept up so strongly that it was 
needful to guard the candle from being blown out in some of the passages. 

34. Have you read the Report which was made by Mr. Tremenheere upon the 
last accident that occurred at Darley Main Colliery, in Yorkshire? . 

Yes. . 

35. Do you recollect that the evidence before the coroner showed that the 
amount of current produced was very much below what was considered safe as a 
minimum in that mine? 

It was so, I believe; the evidence appeared good upon that point; but I also 
understand that since that time, they still using the furnace method, a much 
improved system'ofventilation has been brought about.' ,.," 

~ , t 
36. You do not conceive, then, from what you have found in that evidence, 

that there is anything there to show that a system of ventilation according to 
the ordinary method would have been, if properly conducted, illsuJlicient fOF the 
ventilation of that mine? 

N othing,as far as I can speak, without having visited the locality, and judging 
merely from the evidence contained in the Report, for I bave been in mines . 
perfectly ventilated by that, the furnace system; such mines have, however, been 
worked from the beginning in an efficient manner, so' that everything having 
been conducted upon good principles the result was effective. 

37. Do you suppose that it would he possible to introduce into that ordinary 
method as strong a current, and as !lfficient a ventilation, as by the mechanical 
methods which you have described? . . 

I think if the methods alluded to were carried out to a considerable extent, they 
might be brought under such control as to be made more effective than the others; 
when, however, I speak of the furnaces as agents in ventilation, I would more 
particularly refer to such improvements as are to be fo~d, especially ill Il:ortbern 
counties, and as Mr. Darlington bas sugge~ted and carrIed out. . 
. . 

38. Your opinion would be, that if the current-required was a very st~ngone, 
those mechanical contrivances would generally produce ~ore ? • '.,." . 

The contrivances noticed, no doubt, might be greatly Illcreased III their power, 
and considerable effects might be produced, so that' a larger 'Volume of air. might 
be made to course through the workings than may be now accomplished by 
means of the furnace method. Such increase of power, supposing the cost not 
to be regarded, and the application of the contrivances to the works 'practicable 
wben their power may be so increased, would have manyadvautages. In the 
case of a current being so great by the furnace method, as I mentioned just 
now', as to blowout a candle, it is more than is required if the air is properly 
split and well conducted.' . 

39. What number of cubic feet per minute would that indicate, do you sup-
pose? . , 

1 do not exactly know; and I would here observe that the amount of air which 
has been supposed to enter collieries, to pass through them and come out, has 

not 
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not been commonly Qbtained by experimental means, which can be altogether. Sir il. T. 
relied upon. I need not tell your Lordships, that if they take no account of the Ik la ntcA., C.B. 
friction of all the sides, the air will be very much more retarded than is supposed, F.1(.S. 

'when its velocity is only estimated in the central or other parts of shafts or U.tJUD~ '849' 
passages where the current of air is more freely :flowing. I do not mean to say 
that the volume of air coming through a colliery may not have been given with 
sufficient correctness at times, but when J have been shown the mode by which 
they were calculated, I should douQt the accuracy of a great proportion of the 
statements made. 

'40. In order to render any system of ventilation effectual, the currents must 
be guided by arrangements in the passages of the mine, so as to prevent the 
currents in opposite directions from interfering with them? . 

That is always done, in an efficient system of ventilation, by the mining en
gineers; some of the existing contrivances are excellent for distributing the air ; 
the fault too often is, that there is not a sufficiency of it. I am now speaking of 
well-ventilated mines, because we must guard ourselves from supposing that they 
would form the mass. It is estimated that 34 or 35 millions of tons of coals are 
annually raised in this country. The evidence is not very exactu to the one 
or the other. The amount may even be only 33 millions of tons; be this as it 
may, it is desirable to estimate how much of that tonnage is obtained from well
vantilated and well-arranged mines" and how much out of 'mines which are ill 
conducted. Although the large collieries do contribute, no doubt, a great por
tion of this amount, still, when we look at the collieries generally, we shall find 
that a number of minor collieries collectively contribute a still larger quantity. 
These, for the most part, are very ill managed, and they will be occasionally found 
close to, exceedingly well-regulated collieries, allowing for all the conditions 
existing in nny particular district. .. 

4 I. You have described the ordinary system of· ventilation,and have stated, 
that there are cases in which, in order to attain the ventilation, they are obliged 
to divide one sbaft I that tbey have not two sbafts, but Bre obliged to make use 
of the same sha~ for both the down-cast and the up-cast currents' 

Yes. . 

42. Do you consider that ventilation can be made efficient for any extent of 
workings under those circumstances' . 

It is a most objectionable mode of working a colliery, for if there be any 
accident, breaking througb the dividing brattices, or by whatever otber name the 
divisions may be known, the ventilation is immediately cut off. When we look 
at what is donewilh such shafts, that they are used for the pumps and for the 
extraction of the coal, as well as for ventilation, it is often a matter of surprise 
how the latter can be effectively continued. It sbould, however, be recollected 
that Dlany beds of coal have been won by a single shaft, at very great cost, so 
that the cost of another shaft would be very considerable; no doubt this has to 
be taken into consideration; still, as an engineering mode of work, due reference 
being made to ventilation, there can be little doubt of its being objectionable, as 
compared with. two shafts distributed in a proper manner. . . 

43. Are not there many cases in winch it could be hardly expected that a 
lecond shaft would be sunk for the purpose of ventilating the mine? Under those 
circumstances, do you Ulink that efficient ventilation might be attained, so far as 
your knowledge upon the subject extends, by these mechanical contrivances, or 
by other means, even througb a single shaft? 

The single shaft is objectionable, whether as regards one method or the other. 
When we consider the liability to accident, since such a shaft is employed, not 
only for purposes of ventilation, but also for the extraction of the coal, and for 
the pumps, should they be required, it will be readily seen that in the extrac
tion of the coal there may be accidents which may break through the partition 
dividint; the fresh air going in from the foul air coming out, if they be not pro
perly Plotected or sufficiently strong. 

44. Can you say, 'under ordinary circumstances, what amount of current of air 
per minute, stating it in cubic feet, would be necessary, or is it entirely dependent 
upon the conditions of the mine! 

(164.1.) B I am 
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Sir H. T. . I am not prepared, ,..,ithout looking at figures, which I have not with me at 
De /a Beche, C.B., the present moment, to give an answer. , 

F.It.S. 

II.t June 1849' 45. What proportion of atmospheric air, mixed with the gas is necessary to 
render it perfectly safe 1 ,', 

.It mu~t be very ~ute. Sir Humphrey Davy showed, that when fire-damp was 
mixed. with five or s~x volumes of. common air, the mixture exploded feebly, and 
that with seven or eight volumes It exploded with more violence' a mixture of 
one volume of fire-damp with 14 volumes of common air still e~loded. with 
more common air it ceased to explode. ' , . ' 

4~. The.n the effect of the current 'must be such as to give the larger quantity 
of air reqillred ? 

Yes; it must be in an unexplosi ve state to conduct it round; the more espe
cially when the men use candles, and they are allowed to use candles very 
f~equently when they should not. " 

47. You must find the a~erage quantity of gas before vou can determi~e the 
quantity of air, to make it perfectly safe? ' -

The gas usually oozes out in such minor quantities that a good body of air 
passing through .the colliery is quite sufficient for its removal. ' 

48. The air moving at what rate? ' 
A few feet in a second will be sufficient. 

, 
49. The object is to have a current beyond what you would conceive abso

lutely nec~ssary to render it perfectly secure? 
Yes; if it be what is called a fiery colliery, that ts to say, where the fire-damp 

is rather abundant, it will require a large volume of air, and a considerable 
current of that volume, in order to remove the fire-damp evolved. With regard 
to the emission of fire-dampl it varies exceedingly in different parts of the ,Ilame 
vein of coal; and as I have observed, a Bood of the explosive gas may be throw. 
suddenly upon the men1by a sudden burst, or by pricking a fault. It may not, 
appear under the roof of the workings with a certain pressure of the atmosphere. ' 
as shown by the barometer; but let that pressnre be diminished and it may be 
found. A working, therefore, which may be very secure, so long as the pressure of 
the atmosphere is considerable, may be insecure when that pressure becomes.less. 

50. Are, there any other influences besides that of the weight of the 
atmosphere 1 . , 

The gas, which is chiefly carburetted hyd{ogen, may vary in both quantity anI!. 
purity. Although gases do permeate (jn factexplosipns wpuld not happeQ. 
unless they did so permeate), still, the fire-damp will long remain, as a whole, in 
the higher part of the workings; any -given current of air may be sufficient for 
a time, removing the fire-damp, but the same current may not so readily remove 
it, should a change in the atmosphere take place, so that the barometer desoends. 
Dr a larger volume of gas be evolve~ without such change_ 

'01. 'So that to convey it safely away it would require the top of the air; 
courses to be of the same level as the top of the roofing 'I . , 

Yes; that, however, is not always the case; there are, very frequently, 'un
eveunesses which are neglected under ordinary conditions, but which it becomes 
important to remove when they may form trains of fire-damp. It very of tell 
occurs that .goafs constitute great reservoirs, holding fire-damp in considerable 
abundance, and which may be emitted ';lnder a change of at~osphe~~ pressure, 
spreading through the workings, and bem& connected by the mequahtles of the 
roof, which at the same time prevent the fire-damp from being properly swept away 
by an air current. It may be noticed with respect to the escape of the foul all; 
at the pit mouth, under the ordinary system of ventilation, by a heated shaft, 
that this may vary according to the temperature outside at the time, so that 
rlifferences of temperature which would do well in the winter, may be insufficient; 
in the summer, and so on. A given heat in a shaft, which may be effective s() 
long as there is sufficient cold above, may become inefficient during a very hot 
day, such as this is; assuming, as is but too often the case, that the draught up 
the up-cast shaft is but of a feeble kind.,' , 

52. Wouid 
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52. Would you not ngulate that by the thermometer! ' ,Sir H. T. 
You would, if you could; but you have not always the means of increasing the D.la BecA •• C.B., 

power of the draught which you could wish. F.R.8. 

53. Would you not do it by the fire? 
Sometimes you could do it by the .fire, but very frequently the furnaces are 

kept up to the full pitch, ineffectual as this may be, under the. circumstances 
supposed. 

• 
54. Do you think that when the furnace is kept up in that way, the variations 

of surface which you have described have a considerable effect upon the amount 
of current? " 

Yes; they are found to operate very consiilerably, but not when the furnaces 
are really good and efficient, and do give the quantity of heat needed til the air 
going up. And this is the point; the furnaces are too frequently not what they 
should be; while some are well constructed, and do their work well, others are 
ill·constructed, and very often at greater cost than effective furnaces might 
have been. . 

55. Is that system, provided it is effectively employed and properly attended 
to and accurately arranged, in your opinion, sufficient to secure the persons 
under all circumstances from accident 1 

As a given shaft and furnace clm only produce a given effect, YOIl }lave to 
look at the whole range of your workings to see that that shaft is proportioned to 
them; consequently, an answer would be in the affirmative, provided everything 
was rightly adjusted, and the shaft was nof required to do too much, and there was a 
full power over all the workings. In that case, and in many parts of the country, 
you get very good effects; of that there is no doubt, and the proof of it is, that you 
have such effects produced now in the northern districts, more particularly in 
the Durham and Northumberland collieries. Probably the Committee will have 
some gentlemen under examination here from those districts who will give them 
the needful detail,:so that they will be enabled to form a correct opinion as to ,the 
efficiency of the furnace system of ventilation. General effectiveness would 
depend upon the proper adjnstment of all parts; a given shaft heated by a given 
furnace cannot do more than a certain degree of work. 

56. Cannot the shaft be proportioned to the quantity of work which it is so 
to do! 

It usually is to a certain extent. It is desirable so tQ split the workings that, 
there IQay be a general command of air; and if the works be on 'a fiat piece of 
coal. or one nearly level, it is much better to apportion the different parts of the' 
colliery, so that too much he not thrown upon one part; that is one of the points 
to be observed,. so that ·the- work expected to be done is capable of being accom
plished by the means employ~d; it is a_matter of jUd.gment. 

57. One of the branches of the operation'that perhaps requires mostjudg~ 
ment is making those arrangements in the workings of the pit? 

Precisely, to see that the whole is properly adjusted. 

58. Whether a given quantum of fire clears a given space of ground under it r 
It depends upon the height of the shaft and other circumstances, such as the 

II drag of the colliery," as it is termed in some localities; that. is, the impedi
ments in the way of the air coming through the workings; it is a matter of judg-" 
menl for each case. 

59. ,Would it not also partly depend upon the dimensions of the workings ? 
I am assuming that they are all well adjusted. If you give the shaft too much 

work to do, it is impossihle that it can accomplish it. 

60. How would you meet this case: supposing that the adjustment was perfect, 
and the furnace adapted so as to work the thing completely with proper care 
and attention, and then that the workings were extended further, comprehending 
a much larger space, how would you correct that! 

That could only be corrected by the judgment of whoever had the inspection 
or charge of the colliery. 

61. Supposing you were to i~~pect it yoursel~ what means should you take 
to adapt the draught to the additional work? . 

(164,1.) B 2 • I should 

nIt June '8490 



12 MINUTES OF EVIDENCB BBFORB SELBCT COMMITTEII'OH TUB 

Sir H. T. . I should see whether there was an opportunity of greater heat so as to pro-
D.", Beck, C.B., duce a greater quantity of passage of air.' ' 

F.R.S. 
62. Assuming all that to be perfect, so far as it related to the first work and 

slit June 1849. exactly adapted to it, and that you added more work, what would you do then 'I 
1 do not think that should ever be permitted. 

63. Without another shaft ! 
No; and then it w<?uld be ~or the)udgment of a really qualified person to say 

whether they were domg a thmg which was proper or improper. . 

64.' Would it do to add a second shaft near the fotmer! 
They then could have another system of ventilation entirely. 

65. Close to it? ' 
They could sink two other shafts, and, of coarse, obtain the same means as 

they· had had before; there might he nothing to prevent them from doing this. 
66. In fact, the up-cast shaft is the chimney by which the foul air is 

taken out! • 
Yes. 
67. But a very great proportion of the ventilation of the mine depends, not 

solely upon the up-cast shaft and the furnace, but upon the arrangement of the 
air-courses below? . 

Yes. 
68. Putting the proper doors to prevent the air spreading uselessly, and by 

means of brattices and doors and air·courses, always keepiug the fresh air close 
to the parties working the coal! • 

Yes. It is assumed that they have done all that correctly. 

69. In such a case as has been supposed, of extending the working, yoUl 
might resort to the expedient of cutting off a part of the old work 1 . 

It might be done. The workings, must be adjnsted. It was put to me, that 
the works were perfect as they were, and did their full work. 

70. Perfect in the first instance, quoad the work which was then capable of 
being wrought? • . 

Yes, and then that there was something else done. 

71. That you were giving to it a greater power; what means would you resort' 
to for the purpose of increasing your draft in proportion to that power ? 

'If the whole were 'adjusted, of coarse you could not increase it any more upon 
that footing. " 

72. Could not YOIl widen the shaft! • • . 
You might make a bigger shaft. and a larger fire, but that would be an' altera-

tion of the then existing conditioJlll. 

73. You might make another shaft? 
Yes. . 

74 •. And' another furnace 'i . 
Yes. 
75. They would not counteract each oth~r in their operation? ,.,.. 
:N 0, not with sufficient care, and assummg that a proper amount of fresh IIll' 

could enter the colliery. 
76. You have made it pretty clear that the main source of accidents of this 

kind is defective ventilation, and that that defective ventilation arises ina great 
measare from the ignorance or carelessness of parti~ conceme~ 1 

I should say ignorance to a great extent, and I thmk y~u will. fin.d that bo~e 
out by evidence; if you examine gentlemen from the V&rl?US dlStr!cts, I ~~nk, 
you will find that in some districts they have often great difliculty ID obtalD~g 
efficient overmen; and I will adduce as an instance the case of the last explOSIOn 
near Bamsley-, the cause of which was inquired into by Mr. Warington Smyth 
and Mr. Tremenheere, where there was a man who could neither read nor write, , 
and yet in his hands was t~e. safety of all the men employed in that pit; the 
viewer only came there per.odicaIly. The results of such arrangements ,and 
management are before you. 
.• 77. Are 
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77. Are there any other atmospheric in1Iuences, such as electricity, or any- Sir H. T. 
thing else, which have an effect? D.lt. B.cAe, C.B.. 

There may be, but these have not engaged much attention as yet. We find the F.R.S. 
effects of atmospheric pressure as shown by the barometer having the chief SlBt J~B49-
influence, not forgetting a damp or dry state of the air, and the force of the 
winds at different times: there can be no doubt that in many a mine a vast body 
of fire-damp is thrown out when the atmospheric pressure is much diminished' 
the evidence upon that head is good. • ' 

78. Would you lead one to infer, that a person in charge of a colliery, in order 
to discharge Ills duties properly, should be capable of estimating the variations 
of the barometer?· . 

Certainly; I sb,ould say it was an essential thing for him to nnderstand. 

79. Such a man as you 'have alluded to in the Darley Main Colliery would 
scarcely have been competent to do that? . 

He may never have heard of a barometer, and certainly he would not be 
expected to know its principles. That is not an isolated case; I believe we could 
produce you districts where sucp. men are not so unfrequent as might he suppose<J; 
they are appointed sometimes, but not always, with the view of saving expense, 
since it usually costs less money to have a man of this kind, who may have been 
a common collier who has behaved well; and therefore deserved promotion. It 
is too often thought cheaper, which, however, may be doubted, to employ a man 
of that kind than to employ another' more instructed; at the same time, I most 
fully admit the importance of advancing men (or their good services, even to the 
highest offices, should they be qualified. . 

80: Would it be a perfectdisqualilication for an overman not to beable to write! 
I should consider it a perfect disqualification. 

81. That he is not a judge of heat and damp '1 
If one is to judge of ordinary men, the capability of reading and writing would 

be of immense importance to them in enabling them to form an opinion; a man 
who can do neither is barred from the means of obtaining the information ,of 
others, except such as may reach him in conversation. Now what may thus reach 
him in many of those districts we know to be frequently unimportant, and often 
replete with prejudice; whereas if he had the power of reading and writing, he 
would always possess the means of more extended U:Uormation. 

82. Would that be needed for a clever practical man for the mine! 
It could scarcely but be useful for certain things, and we will suppose that a 

lDan is under a good viewer, wbo tells him to perform certain given duties, and 
that he does this effectually; I think you will find from experience, if you ques
tion them (1 have examined a great many), that they have no correct know
ledge of the general subject of ventilation, and that though they have a certain 
practical acquaintance of certain efiects arising from the escape and· explosion of 
fire-damp, they have little or no notion of what that gas is; it is immaterial 
what name they give it, provided they know its properties. I should unhesitatingly 

. say, that when men's lives are, sometimes 100 or more, placed under the charge 
of one man, that man, at all events, should be sufficiently acquainted with, not, 
only what he is told to do, but also with the circumstances attending conditions 
th~t may arise l'especting which he· has had no instructions. 

83. Cannot that man, by long experience in the colliery, be properly qualified. 
to judge of the effect of particular gases, and what is likely to explode? 

I have not observed that class of man yet, meaning thereby, a perfectly other
wise uninstructed man. 1 am well aware that many a man fairly judges of 
the state of the air by the Hame of his lamp or candle; this is no doubt valuable 
in itself, but to render a man efficient under circumstances affecting the safety 
of a whole colliery, or of a large part of it, surely something more is required. 

84. Assuming that a person of that description may be perfectly competent 
to discharge his duties, so long as they are confined to the rolltine of his own 
el<perience, as he has been accustomed to them in his district, do you conceive. 
that he can be considered competent to deal with unusual circumstances, or any
thing that may happen oilt of his ordinary experience ? 

freely admitting that that constitutes education of some kind, I should say un-
(164. 1.) B 3 hesitatingly, 
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.' Sir H. T. hesitatingly, taking the"su?j~ct generall:!;, that such a man was not a competent 
1>. 14 Becke, C.B;, person; there may be mdlvldual men, mdeed there are, and have been, whose 

F.R.S. capacity may enable them to find out such things as may be needed; but looking 
!llst..Juue 1849' •. at the matter generally, 1 should Bay that such a man was not a fit party. 

85. You would not employ such a man as an overman? 
No, answering the question generally; admitting, however, that education is 

a great deal a matter of experience of some kind or other, that he would be, so 
far, an educated man with respect to certain things, and that if he possessed· 
very great abilities, he could turn them to account; but an individual case of 
that kind would ~ot affect the general conclusion. 

86. Then you do 1;10t think it a p~rfect disqualification of an overman not to 
be able to write' . 

I do, as a general fact; but there may be particular exceptions, no doubt. 

87. Would you say that in circumstances which lead to accidents of this sort, 
it is not sufficient that a man should confine his attention to anyone or two 
particular points; but that there are a great toany things to be taken into 
consideration? 

I should say, certainly so. 

138. And that, in order to enable a man to do that properly, his mind should 
be exercised and, trained by education sufficiently to give him some powers of 
reasoning and inquiry? 

That is certainly my opinion. 

89. And that it is rather in that way that an educated man would generally be 
a better person to be employed as an overman, than a man who had no education 

ll? . at a " . 
Certainly; taking the question in its generality, I have not a doubt, in my own 

mind. about the point. . 

~90. Assuming, then, that it is a fact, that there are, in many cases, very incom
petent persons in charge of mines, have you ever turned your attention' to the 
possibility of effecting an improvement in that respect? 

I have, because I have been in communication with Government lately upon 
the subject of accidents by explosions in 'Collieries, and the. view taken was much 
in accordance with a suggestion made in our Report of 1846; namely, that it 
would be very desirable to have well-qualified persons in the different districts. 
I do not know that the name .. Inspector" is III good one, but a well-qualified 
person, at all events, who could offer suund advice, after looking; to the subject 
generally, and who could thus aid in protecting the lives of those em~loyed in 
collieries. ' ' 

91. You stated that the mass of the collieries are ill-regulated, though the 
large ones are in a good state; in what part of the country are the mass of those 
collieries' - . . 

They are distributed almost everywhere; I could find some even in the well. 
)Yorked northern districts •• 

92. Where are the worst? 
Soine of the worst, at the preHent moment, are i. South Wales; some of them,' 

I think, are as bad as they can well be. At the same time, there are some excel
lently managed in that district, and it is one which contributes about six millioll& 
of tons of collls per annum. In the chief iron-works, they are, for the most part, 
well-mallaged; and others are to be, here and there, found elsewhere. 'There &re' 

ill-conducted mines in Staffordshire, and also many in North Wales, Shropshire 
and Lancashire; also in Gloucestershire, and in Somersetshire. With respect to 
Bome parts of Yorkshire, I need only, appeal to the two Barnsley cases. I 
would likewise indude parts of Derbyshire. When we get more northerly, to 
,the Cumberland district, and to Durham and Northumberland, certainly things 
are greatly improvjld; but agllin, in parts of Scotland, they are very defective. 
I think you will find that even in some parts of Staffordshire, the up-cast and 
the down-cast shafts are not in a state to produce perfect ventilation, from the 
want of the proper beat in tPII up-cast shafts. 

93. DQ 
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.93. Do you find that. bad Ilr,rangements for ventilation generally go togethe~ Sir H. n 
with bad arrangements m worklDg the mines? . D, la B&:n., C.8. .. 

No, those arrangements are very unequal. I should, however, call a good F.R.S. 
arrangement for working the mioe that ",itb which the workman can most easily SlBI June .8490. 
get the coal. If he be in fresh air, he will be better placed, so far as getting coal 
is concerned. . 

94. In Staffordshire, ~re ~ot the workings generally over a few acres o,f ground? 
They are very extensive m the 10-yard coal. 

95. You mentioned police; will you state what you mean by that f 
I mean by that, regulationR for tbe conduct of the men, including the arrlinge!' 

meots for preventing them from using naked candles in certain localities of the 
mine where they should not. These are not good so frequently as they should 
be, and are not sufficiently attended to_ 

96. How is that to be remedied, by an increased number of overmen? 
Yes, an increased number of overmen occasionally would do it. One or two 

or three, sometimes, would be amply sufficient in a colliery. Very frequently, in 
many a colliery, after the men go to work, they are not visited again by the 
overman. . 

97. Does it partly arise from the ignorance of the overmen? 
Yes. It is a common .thing, when the men have left, in ill-conducted 001-

lieries, that the state of the mine becomes much neglected. Your Lordships are 
aware that, in some districts, they work continuously, blltthat is not common; 
The usual arrangement is a day'll work and a night's repose, and then it is not 
unusual to have a man who goes round before the colliers arrive at their work, 
aod who is considered to see the condition of the workings-the airways, 
the stalls, and the faces of the work generally. It is 118Ual for him, when he 
finds anything wroog, to leave some sign, 88, for instance, a shovel across a par~ 
ticular place, or something to inform the men going to work that they must not 
advance further. Sometimes several men may be on this duty. When only one, 
it depends upon his activity, and his having gone into various places, how far the 
inspection is properly carried out. Of course, in a case of explosien, we see a 
mine in its worst possible condition; and it is hardly fair to judge of collieries 
from what we tben find;' but you will see, generally speaking, that the arrange
ment above noticed bas not been sufficiently attended to. Evidence is not un
frequent, showing that when men have gone into their stalls, or whatever the face 
of the work may be called in different districts, that they have fOllnd much fire
damp, and that they have proceeded to remove it in a very primitive, but certainly! 
in one respect, not a bad way. They take off their jackets, and brush away the 
fire-damp into the more main courses of air. Now it sometimes happens that 
they nevllr should have gone there at all. We cannot always get at the cause o£ 
an explosion; but we know, in many cases of minor explosions, that men 
going suddenly to their work, and beginning,to cut coal, blasts took place, the men 
being only injured so that they could give a good account of what had happened: 
The object of the police of a mine is that it should be effectual; that there should 

'he some check upon the parties in charge of different work,to see that they do 
their duties. In military and similar arrangements there are men to see that the 
others do their duties; but in the case of numerous collieries, the charge of 
inspecting the coodition of the workings before the men enter the pit, is too 
frequently left to one or two men, who mayor may not.go through them in a 
proper manner; and if they do not happen to leave their shovels acroSIl, or make 
other signs, the men go into places which have been unvisited during the time 
that they have remained absent from them. With regard to the police of a colliery 

• I would more especially refer to the necessity of having the condition of a mine 
properly ascertained before the men go down to .heir work. 

98_ Arid that the parties inspecting should have some power of enforcing 
regulations! 

And to ascertain that the others have done their work. These arrangement& 
vary very much in different districts. 

99. You do not mean· by that to recommend tbat there should be any power 
conferred by law! 

Not at all. 
lI64.1.) 84 100. But 
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Sir H. T. 100. But merely that the owners should take care that there was a more efFec-
, De la n.che, C.B., tive police? . 

F.R.S. That is all; it is absolutely for their own interest. 

IlIotJuno.fS49·· 101. When men have been off working for a day and have come on the next 
day, have accidents frequently arisen from that? • 
. Very frequently; the case of Risca was one of that kind, a Monday holiday; 

and although they said that the night fireman, as he was called, and his party 
had gone round and looked well about, it was quite clear that they had done no 
such thing; they had just passed along the airways and neglected the stalls. A 
detailed description of the Risca Colliery, and the circumstances under which 
the coal was worked in it, will be found in the !leport of 1846. It will be seen 
that the coal-bed worked was curved, so' that, after having a moderate dip,it 
became somewhat highly inclined. To meet this difficulty, a shaft was being, 
constructed to take off the noxious gases at a higher part of the workings. 

102. The gas escapes of its own accord? 
Yes. 

103. Do you recollect the inquiry into the case of the Haswell Colliery r 
I was not present at that inquiry. 

104. But you are aware of the Report which was made upon it! 
Yes. . 

105. Do you remember a suggestion upon that occasion by Mr. Faraday and 
Sir Charles Lyell, that the gas might be withdrawn from those goafs or vacant 
spaces by passages carried up into them and from thence to the shaft,90 as to 
enable the gas to escape, on the same principle, very much, as the opening of 
that shaft which you have }llentioned in the Risca case ? 

I remember the suggestion very well; it was much objected to at the time by 
the practical colliers, from the injury to which the invention was supposed 
liable from being placed as reC"ommended. There was a little pamphlet, I think, 
published iu tpe north of :England upon the subject; it is difficult to arrange 
ventilation of that kind, when the roof is liable to fall and destroy it .. 

106. There was an answer by the Committee of Coal Viewers? 
I think there was. , 

107. In short, you do not think that a plan of that kind would be geberally • 
applicable' 

It might be, applied with advantage where the conditions were fitted for it ; 
but, regarded as a general method, there would appear to be others which would 
be preferable. 

108. With regard to the proportion of accidents, you mentioned that the 
small collieries are generally in a worse state than the large ones; have you any 
means of judging of the proportion of accidents in them? . 

The accidents in the smaller collieries are usually unheard of to any extent. 
It very rarely happens that in them there are more than two or three persons burnt 
or killed at a time, and this is rarely reported except in the neighbourhood, nor 
is it usually much thought of there. I may mention, that when we were engaged 
in that Report to whic~ reference has been JIlade,. we applied to thl! Registrar
General to endeavour to obtain, through him and by means of the coroners, a 
somewhat detailed account of the ueedful .facts, as we were aware that the case 

. was as before represented. It appeared that the coroners had not kept proper 
accounts of such accidents, and in very many cases there had been n~ inquests 
at all; so that we arrived at no other than a general conclusion, to the effect 
that, not only looking at the greater number of those collieries as compared 
with the larger, but also at their general defective state, the accidents in them 
were collectively very considerable; the accidents in them do not excite the notice 
which is occasioned by explosioIUI in the larger collieries. Where 70 persons 
may be swept off, it causes general attention; but it is otherwise where two or 
three, only are killed. A great many are occasionally disabled, who are never 
heard of, but who go upon the parish; a great many persons go \lpOn the parish, 
in consequence of injuries that no one ever hears of. 

109. It 
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109. It is stated, in the Report of the Committee of the House of Commons S;, H. T. 
in 1835, that in the course of the 2S'years preceding the inquiry, 2,070 persons Dc III BI!CM, c.lt. 
had perished from colliery explosions, and they considered this number much P.Jl..8. 
under-rsted; is it not the fact that, during the last 10 years, the rate of loss of SlIl1: June 18.tg. 
life from this cause has not diminished r 

On the contrsry, it has increased. 
110. You would conceive, from the cause which you have stated. that any 

calculation of that sort must be far lIelow the real amount? 
I should think so ; we are now on the question of accidents by explosions ; 

but, generally speaking, other colliery accidents are also very numerous. 
Ill. Do you know at all the average population of coal mines? 
No; it is a difficult matter to get at; the number might be estimated, but I 

am not prepared, off-hand. to state any probable number. I am, however, pre
pared to say, that there are about 34 or 35 millions of tons of coals raised 
annually in Great Britain and Ireland; not mucb, as a whole, in Ireland. As an 
aid to the amount of the coal-mining population, the average number of tons that 
a man can get in a week might be estimated_ 

'112. That depends upon circumstances? 
Upon many circumstances. 

, 113. After what you have stated with respect to the great imperfection of the 
arrangements in many of these collieries, the want of a better police, and the 
description of persons who are placed in charge of them, do you conceive that 

I the interference of Government could be applied with any great advantage to 
the system P 

.. Interference" I should certainly, not like. Your Lordsbips are aware that 
I have been lately in communication with Sir George Grey upon this subject; 
he came to the conclusion that it was not desirable to remove responsibility from 
the coal workers and coal owners, and that whatever was done by the Government, 
it should not remove them from the effects of coroners' juries, where, if it were 
shown before such juries that they were by their arrangements the cause of 
IIccidents, or that by their neglect persons had perished, their misdeeds, should 
there be misdeeds, would be visited upon them. A preliIninary investigation was, 
therefore, first determined upon, in order to ascertain the facts of the subject 
generally; for that purpose, it was considered that two parties would be suf
ficient, upon the principle, that by using the same mind over a given area" sup
posing that mind to be a competent one, you would have the power of useful 
com,ari.son, Ilnd of stating the circumstances better than if a great number of 
persons were employed. Two gentlemen have been so appointed, who are highly 
competent persons. 

114. Will you say who they are? 
One is Professor John Phillips, of York, well known for his attainments, and 

especially in the north of England, who has been for many years accustomed 
to investigations of this and similar kinds, and who possesses a mass of other 
knowledge which is highly valuable in an inquiry of this kind; the other is 
Mr. Kenyon Blackwell, of Dudley, a practical man of great experience, who 
has for very many years been acquainted with the practical workings of 
,nines in different parts of the country, who has himself superintended the 
working of mines, and who has just returned from the United 1states, where 
he has beeJ;l examining their mode of making iron and of working of collieries. 
I have no doubt that from these gentlemen a very efficient general statement will 
be forthcoming. What may be further done it would be p~mature to suppose; 
but I can imagine that the country might be divided out into a certain number 
of convenient districts, a proper person appointed to each dIstrict, who should 
he duly qualified to ascertain the state of the workings in his district; that when 
they should find any defective workings, anything which would risk the men's 
lives, that they should state the case to the parties working the mines, and 
point out the remedies, should they have sufficient facts before them to do so. 
:Should an accident subsequently happen, through the neglect of those working 
the mines, we can hardly suppose that a jury of their countrymen would be so 
neglectful of their oaths and duties as not to visit any loss of life very severely 
upon them. At the same time, those working collieries would have a good appeal, 
jussmuch as they would have the power of showing whether the Inspector's views 

(164. I.) C' were 
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'Sir H. T. were correct or not. Such is a view which may be taken of the subject as. to 
,Dela:'B.~ C.B., wh~t ~ay appear desirable at the present moment; but the preliminary i~vestr-' 

_ gation IS now ordered, and I have no doubt, as previously stated, that a: great 
"lit Joue 1849' amount ofva1uable information will be obtained, important for legislation should 

it be thought desirable to legislate upon this subject. ' 

, 115. These are Inspectors appointed by the Government f 
, They are merely investigating, as upon a commission, at the present moment. 

, 116. Are they to inspect the mines in all the districts ? 
They are to inspect a sufficient number of mines in each district and ascertain 

the general facts connected with it. ' 

117. The two together! 
No, the two separately, in order to insure quicker action. 

] 18. Will it not be a considerable time before that Report can be completed? 
I do not see that. Each possesses a. great knowledge of his own districts at 

present. ' ' 

119. When were they appointed! ' 
A few days ago. 

120. Professor Phillips for the North, of course? 
Yes. 
121. You are aware that they' have received their instructions for the purpose 

already? 
They hav:e. 
122. Have the juries in any instances where lives have been lost by explo

'Sions, arising out of bad management and so on, found verdicts of mansIaughter 
against any of the parties 1 ' 

I am not aware; I think there is one case, but I believe Mr. Tremenheere will 
be better qualified to state that. 

123. Have any actions been brought by the relations of parties who have 
died, to recover compensation for the loss occasioned by negligence 1 

I am not aware of any. 

124. These Inspectors will have no compulsory powers 1 
None whatever. 
125. Their business will be to inquire, in the first instance, and subseqtentIy 

to diffuse information, and to maKe any suggestions which they think the nature 
of the case may require? . 

At the present moment the object is little beyond a simple investigation. I 
presume that a Report' will be made, and that upon that Report further measures 
may be taken. • , 126. Is it likely that any objections will be made by the coal owners to allowing 
those inspections ? 

I do not think, from what I know, that any of the larger coal proprietors will 
) make the slightes~ o~jection. I should think very muc~ the re~erse, because 

many of their collienes are so well managed that they mIght be CIted as models 
for management in their various districts. 

127. That would lead you to infer that if there were an objection, it arose 
from the consciousness that the colliery was not well managed 1 

I would infer that. 
128. Do accidents ever happen in coal mines from the want of ,sufficient 

supports, from roofs falling in r 
Very frequently., 
129. There is no legal means of inspection at present with respect to those 

dangers ? 
None whatever. 

, 130. Do you think that it would be advisable that that point should be taken 
,into consideration P 'rhe 
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. .. 'The instructions which have been alluded to, do eontain, I think, words to the lSir H. T. 
effeCt that the other accidents also shall be looked into. .p.", B«M. C.B" 

131. The cases of loss of life from accidents, such as have just been alluded 
tQ, are very numerous? 

Very. 

· 132. But generally speaking those are cases in which there are only very few 
lives lost at one time? • 

Except it is a remarkable case. 

133. Is that probably the reason why you hear less of the loss of life from 
tbat cause than you do from explosion! . . 

Upon the same principle that you rarely hear of the deaths of two or three 
persons by explosious beyond the immediate neighbourhood; nor do you, beyond 
the immediate neighbourhood, usually hear of the serious injuries which have 
been received, and which have thrown men upon the parishes and upon the 
resources of their friends.' .. 

134. Is it the habit of the proprietors of mine ... to give compensation in those 
~8es of injury' 

In some cases they subscribe very handsomely to them, and I have knoWII 
cases where they have supported the parties for some time. 

135. But it is not B general practice! 
I know nothing to the' contrary; I haVe known instances where parties have 

Bupported them for a long time and have also subscribed. An explosion in a 
colliery ill a very serious thing to the owner, for not only is the colliery thrown 
out of work, and the men may not be got down into it even, occasionally. in the 
proper numbers, for months afterwards, but he may be called upon, in a case of 
explosion, to expend a considerable sum of money in variOUI ways. 

136. Therefore, if any remedial means could be pointed out without too much 
interference with the persons managing mines, you have every reason to suppose 
that thev would be willing to attend to the suggestions? 

I have every reason to suppose that they would attend to them, provided there 
was nothing compulsory, and that they were merely advised. It would generally 
J"esolve itself into this, that in the case of the larger proprietors of mines there 
would be, for the most part, nothing to be said about them, except that they 
should be marked out as useful models for tbe imitation of others; and tbese 
would, t think, in the end gladly avail themselves of such statements for their 
own interests, since nothing can be more adverse to their interests than accidents 
from explosions in their mines. 

137. Are you aware tbat in the House of Commons tbere is • Dill pending to 
provide for the betler Ventilation of Mines and Collieries! . 

I !lm. 

138. Have you sesn a copy of that Bill! 
I bave. 
139. Do you see objections to that Bill? 
1 do. My cbie~ objection is, that it would throw too much responsibility 

upon officers appomted by Government, an4 relieve the owners /lnd workers of 
mines from their responsibility. . . 

140. That is a Bill establishing a very rigorous system of inspection ? 
A very severe and rigorous one.' . 

141. You do not conceive that it wonid be possible to carry into execution a 
system of that kind in the collieries? .. 

I should apprehend not at ail in the present feeling of the country. 

142. Among other precautions which have been taken in mines with the view 
of preventing explosions, bas been the use of the Davy lamp? 
• Yes. 
· 143. III .it not the fact ~hat it bas been distinctly proved that the Davy lamp 
lS not effiCIent under all cll'Cumstances! .. 

It certainly is not; but, 'at the same time, it is but justice to the memory of 
lI64.1.) c 2 Davy 

F.R.S., 
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,Sir H.'i'. _ DavY to say, that the cases in which it has not been found efficient were per
~. 'F B::~ C.B" fectly well known by him, and announced by him at the time. There does noe 

. • appear to have been any disc~very as to its inefficiency under certain conditions 
'out Jonol849> not known to Davy, who particularly remarked upon it. I think you will finei 
--- that we stated this in our Report, because we considered that there was a dispo~ 

sition to run the lamp down, as if something had been discovered which Davy 
had !lever contemplated, whereas there wo~ld appear no discovery of the kind, 
and It has been found effectual fol' those things for which he stated that it would 
be effectual. At. the same !ime, there are other modifications of lamps which are 
very good. 1 thmk I saw.m the newspaper that there was one uSfld in some 
parts of the north, namely, Clanny's lamp, found whole at the late explosion at 
Hebbum. This is a fact of importance, as the great objection which used to be 
made to that lamp was, that the glass surrounding ~he lower part might be very 
much heated and be readily broken. There is a Belgian lamp made upon much 
the same principle, and which is much thought of in Belgium. There are many' 
modifications of lamps. There was one shown me the other day, invented by 
Mr. Biram, Lord Fitzwilliam's agent, a well-imagined lamp. But all lamps 
require care; and I have known, as most men do who often go down collieries, 
that the men will unscrew their lamps when they should not, uncovering 
the dame in order to obtain a better light. It has even been found that the men 
have picked the locks, which they have. used on lamps, although they go into 
places where they may meet destruction. 

144. What are those exceptions which have been referred to as to the Davy 
lamp! .• .. 

In the Davy lamp the danger' is, that by means of a strong current oHoul air 
containing the needful fire-damp, the dame may be made to pass the wire gauze, 
and so communicate with fire-damp outside. You may do this readily, even in 
laboratories. It has been supposed that, therefore, a current of fire·damp and air 
coming exceedingly strong against ilie side of the Davy lamp may have caused 
Bome explosions; but this is precisely what Davy himself said it would do. 

145. A great heat and a great current? 
Yes. 

146. Might not that be obviated by something transparent being put in front 
ofit! 

There have been various contrivances; there have b,eeu transparent materials 
and metallic shields employed, and a variety of contrivances to prevent it. 
Shields have been placed inside, which give a redection at the same time that 
they stop the draught. Mr. Biram's lamp is contrived to refle.ct light and pre~ 
vent the passage of a current of fire-damp through it; when also the air is suffi
ciently foul, the lamp goes out, and therefore cannot become red-hot; other lamps 
have been contrived to: go out under similar circumstances. With regard to the. 
ordinary Davy, I have myself found it somewhat suddenly become red-hot; it 
may then become very dangerous. 

147. That occurs from the inflammation of the gas inside! 
Yes. 
148. From the gas inside taking fire ! 
Yes, and an abundant supply; in such cases you might have an explosion, if 

great care be not taken. . 

149. But Davy's lamp will give you notice; the dame will become longer 
when there is bad air! . 
: Yes; Davy's lamp, if properly used, is a very useful and effective instrument. 

150. In general, when it has failed, nas it not been from carelessness in 
using it! . 
. , Much more so than anything eIse, or from bad construction, which is not 
attributable to Davy's principle. In some collieries very great care is taken in 
the supply of Davy lamps, In the better managed collieries, if I may use the 
term police again, the police is so well arranged that ilie men have no charge of 
their lamps; they are given out to them when going to work, and they are bound 
to return them, when they are carefully examined. In some places the men 
themselves take their lamps home, so that they mayor may not use them in good 

. condition; 
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condition; in 8uch collieries there is often no provision made when they go down 
the pits for the examination of the lamps. 

151. The result being that anyone individual may place in jeopardy the lives 
of the whole r 

Yes, any drunken fellow, any man in such cases may do so; a great deal may 
be accomplished with safety-lamps under proper management. 

152. However, is it not the real fact, that neither the Davy lamp nor any 
other safety-lamp could be so complete as to enable the work-people to continue 
at work in very dangerous parts of the mine; the principal object of it would 
be to prevent the occurrence of sudden accidents? 

They do sometimes work in very foul air with Davy lamps. It has been said 
that accidents have been more frequent since those protective lamps were intra-: 
duced than before, since men have run greater risks; and there is a great deal 
of truth, no doubt, in that. A variety of safety-lamps have, as above noticed, 
been constructed, some of a kind which go entirely out when the air gets suffi
ciently bad, so that the men· have to find their way out in the dark; that is an 
inconvenience, no doubt, but perhaps it is often the safer thing. 

153. Mr. Buddie says, in his Evidence before the Committee of 1835, that 
there are several collieries at Newcastle which could not be worked without the 
Davy lamp? 

That is quite certain. 

154. And that all the Collieries north of the Tyne are now worked; which 
would not have been able to have been worked without the Davy lamp? 

There was no person more qualified to judge of that than Mr. Buddie, who 
was a most excellent and efficient man, and perfectly skilled in colliery work
ings. 

155. After all, perfect ventilation is the great desideratum? 
The great thing is to get perfect ventilation, and to secure it in the best way 

that you can, according to conditions; for the most part it might be done. . 

. 156. Do you think, from your knowledge of the Davy lamp. and most of the 
different improvements which have been proposed in it, that it is likely it can 
ever be made so perfect and effective as to give sufficient light, and at the same 
time so secure as to be at all a substitute for ventilation? 

Not a substitute for ventilation; I should think it a very bad thing to allow 
safety-lamps to be a substitute for good ventilation, since cases might arise where 
a great destruction of life .would take place in consequence; I have no doubt that 
many of the lamps now existing are very good in themselves, but that at the 
same time they should never be substituted for effective ventilation. 

157. Is not this foul air bad for the health of the workmen? 
It is probably so, but I am not aware of that; the men much complain of it 

on this score. Men were made to breathe pure air, so that where such deleterious 
.. mixtures exist it must be wrong; I have been in much foul air of this kind, 

without a candle, and felt very unpleasantly. 

158. But you may exist for a considerable time in a mixture of carburetted 
hydrogen gas and common air! 

Yes, so long as you can obtain sufficient oxygen for your breathing, you may 
"do so, but not well • 

. 159. The carburetted hydrogen is not 80 fatal to life as carbonic acid? 
Certainly not; but it is nevertheless not a proper ingredient in the air breathed 

by us. 
160. Although a person may exist for a long time in that foul air, a person 

in the habit of working in it would very soon lose his health and be incapacitated 
for work I' 

Certainly. 

161. Your attention lias been called to the Report of the House of Commons 
Committee on Coal Mine Accidents in the year 1835? 

Yes. 
lI64.1.) c 3 162. You 

Sir H. T. 
De la Ber:6e, C.B., 

F.R.S. 

ust JUDe 1849. 
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Bir H. T. 162. You possibly may remember that Mr. Goldsworthy Gurney was examined 
De la :'R7J. C.B.. by that Committee 1 ; 

. I believe so. ' 

ImJune 18491 163. In the examination of Mr. Gurney by that Committee, the following 
question and answer are to be found:-" Will you give the Committee a concise 
familiar description of the apparatus you would employ in the use of high. 
pressure steam 1...!A common boiler furnished with a small tube leading to the 
shaft and pointing either up or down as you desire the current to be driven, 
placed in a cylinder the size of which must be governed by the quantity of steam 
used, or the quantity of current you intend to make; a very small jet of steam at 
pO Ibs. to the inch, of about the size of a goose..quiIJ, will dislodge 350,000 cubic 
feet of air in an hour." In a subsequent answer of Mr. Gurney, he says, .' A mine 
of 10 miles might have the whole of the air contained in it, taking the galleries 
to be five feet square on an average, driven out and filled with fresh air every 
i5 minutes, let 'the area of the shafts be the smallest now sunk; such is the 
singular lower of the steam draught." Are you aware that the apparatus there 
ilescribe is now in operation at the Seaton Delaval Colliery? 

I do not know it by that name; but I am aware that it is in operation, or 
has ,been in operation, at a colliery of which Mr. Darlington has the control. 

164. That is in Lancashire! 
I think it is. 

165. Have you seen the apparatus in operation \' . , 
Not in a mine,but otherwise; I am aware of the principle upon which it acts. 

166. Have you seen the model exhibited at the Polytechnic Institution? 
N~t the lat~r one j hut I am aware of the principle. 

167. 'Are you inclined to believe, from what you have seen and heard, that the 
effects of it are such as Mr. Gurney describes in that answer 1 

I am not prepared to say that I would agree as to the quantities, unless I went, 
carefully into the subject; but I have no doubt tbat the principle may be employed 
with very great effect under proper conditions. 

168.' It is the principle adopted at present in order to obtain a strong draught 
in tbe case of certain steam-engines, is it not? 

Yes, in the common locomotive; it is one of the means of gett.ing a better 
draught. 

169. In lucomotive engines the draught is obtained in the funnel by that very 
means p. • • 

I t is ODe of the means by which the draught is acceillrated. 

170. You have probably read the Report of the South Shields Committee, in 
1842 ? 

Yes. 
171. You are aware that they strongly recommend the general adoption of Mr. 

Gurney's apparatus? 
I think I do recollect that there is a recommendation to that effect. 

172. Do you conceive that an apparatus like that recommended by Mr. 
Gurney could be applied without any great cost in most ·cases t t , 

Respecting the cost, I am not prepared to give an answer; I am quite pre
pared to say that the principle may often be applied with considerable sucoess;' 
no doubt, like otbers, it requires fitting circumstances- and attention. When 
one arrangement cannot be made to work well, another often may. 

173. Can you describe any conditions or circumstances ~nder which Mr'. 
Gurney's apparatus would not be applicable? . . . 

. I sbould consider Mr •. Gurney's apparatus applicable ~mder general con~lbon!l' 
So long as the ventilation is produced bya.draught ofalr through the collIery! It 
would appear as available, under proper ailJustment, as other methods producmg 
the same effect. Even as respects South Wales, where a large proportion of coal 
is got by n:'eans of levels, when ~hese require ve~tilat.io~ at t~e top, a, d~ught 
of air passmg through the workmg, Mr. Gurney s prmclple might be apphed as 
well as others. 

] 74. Is 
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174. II that principle easily regulated as to the quantity of draught! 
Very easily; a steam jet is very easily regulated. 

23 

175. Do you know more than one case where Mr. Gurney's apparatus has 
been applied! 

I do not. 

176. It has been an invention, or has been before the public for 20 years, 
, but has not been applied to the presen," day; do you know what is. the reason? 

No, I do not. . 

177. Would it not produce a current much more strongly than by the 
ordinary mode? 

1 conceive you may produce a very powerful current by means of the steam 
jet. 

· 178. Much more than by a mere furnace, and the draught arising solely from 
· the heat occasioned by the furnace? . 

The heat is there limited to a certain extent in its power; certainly, by a well
combined IIYstem of the steam jet, you may obtain an extent of power. 

179. Then it admits of regulation to almost any extent! . 
I am not aware of how Mr. Gurney now proposes to work his apparatus, but 

many means readily suggest themselves by which a steam jet may be controlled 
· as to the amount which may be required. . 

180. So that it is a much more powerful instrument, and subject also to 
regulation to a great nicety ? 

I believe it may be regulated with very considerable effect. Dr. Faraday has, 
I believe, gone largely into the subject of steam jets, and could afford much 
information upon it. 

181. Axe you aware that the velocity of the current in the mine in which it 
has been adopted has been doubled by the application of this system? 

, I have heard it so stated; 1 have also heard it stated that at a colliery lately 
on fire, it was employed to extinguish tbat fire. A fire-place was so arranged on 
the surface, that the products of combustion, carbonic acid amongst the rest, were 

, driven down like common air by one of Mr. Gurney's steam jets, another being 
applied at the other end, to produce the needful current; these gases are stated 
to have passed into the pit, so that the fire, no longer finding what it required, 
went out. That was the statement; whether it' be true or not, I can easily 
understand that it might be done. 

182. Do you refer to a colliery on fire? 
The one that was on fire the other day. 

183. That was the mode of extinguishing the fire ? 
Yes, it was so stated; the principle was a very good one. 

184. What is the state of the air below i is it a moist air which circulates 
'"tbrough the pitf 

1 am not at all aware, practically; I never was in a pit where that jet was used. 

185. Is not the usual mode of extinguishing fire in .coal mines the turning in 
of water? • 

Turning in water, or shutting up the pit entirely. 

186. Both of which are very expensive? 
Yes, and occasioning a great loss to the OWllel', because in turning in the 

water great injury may be done to the workings. 

187. And neither of them certain? 
Neither of them always certain. 

188. This would be a much more econOInica1 as well as a mu.ch more efficient 
mode I' 

I can easily understand that, not only by these means, but by others, you 
may 80 turn down the products of combustion; and I can understand that they ~y 
be employed to put out nres. 

(164. \.) c -4 189. You 

BirH. T. 
De 14 &c4e, C.B., 

F.J1.8. 
-~ 
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Sir H. T.. 189. You have spoken of other modes; will you describe what other modes 
. De /a Bech., C.B., you conceive would be equally applicable? 

F.R.S. I conceive that Mr. Struve's plan of pumping up might be applied, because if 
'2Ut June 1849. you can pump the air through, the same thing may be accomplished, or if yon can 

get. Mr. Brunton's plan to bear, ~r any other ~echanical arrangement made, by, 
which you could suck common aIr out of a pit, and supply gases only which 
will not support combustion, you would effect the object desired. 

8. T ..... ~ ..... , 
Esg. 

190. But you are not now prepared to explain the relative efficiency of one 
plan or the other! ' ' 

I run no~. 
191. Is not Mr. Gurney's a much more simple arrangement? 
It is a very simple arrangement. 
192. And much more powerful! . 

, I conceive it can be made powerful by a sufficient amount of apparatus' at 
the same time, by increasing the power of the mechanical arraIlgements noti~ed 
a very Jlowerful current of air could be made to pass through a colliery. ' 

193. Do you think that in either of those cases it would be possible to obtain 
the same power of current at anything like the srune cost, as in the case of the 
steam jet? 

I am not prepared to answer that question; I have not gone into the subject 
of the cost of increasing the curreut of air of acceleration in collieries, by the 
different means mentioned. I run presuming that the means do exist; and that 
accelerQ.tion or increased draught could be produced, if required. 

The Witness is directed to withdraw. 

SEYMOUR TREMENHEERE, Esquire, is called in, and examined 
as followt; : 

194. YOU are Inspector of Mines under the 5th and 6th Victoria, chapter 99, 
commonly called " Lord Ashley'S Act?" , 

Yes. 

195. In the discharge of your duties in that capacity, it is your business to 
visit mines for the purpose of examining the conditioll, of the populatioll, prill,-
cipally? ' 

To visit them externally, 

196. It is not your business to examine them underground t 
Not at all. 

197. However, in, the course of your duties, you have been led to very exten. ' 
sive cqmmuuicatioll, with the owners of mines, and to some knowledge of the 
causes of accidents, or, at least, of the circumstances connected with accidents ? 

I have, and I have endeavoured, in communicating with .various· owners and 
lessees, to understand all these matters relating to the mining population, so far 
as I have been able to do so. 

19B. So far as your opportunities have given you the means of judging~' what 
should you say are the most common causes of accidents in coal mines? 

I should say that defective ventilation is one of the most promin~t causes, but 
I think that the Returus, as far as they have occasionally been made privately, 
show that there are many other causes from which very serious accidents occur, 
Buch as the falling of roofs, defective machinery for raising the people, and other 
matters. 

199. Apart from any consideration of the physical causes of these accidents, 
do you think that there are any connected with the management Qf such con
cerns and the condition of the people, who are engaged in that management, which 
lead to the occurrence of lIuch accidents? 

The want of proper skill in the managel'l!' mining e~gineers, &c., I have. np 
doubt, is a very prominent cause of such aCCidents, entIrely apart from phySical 
causes.' • 

20(). Your duties not taking you ~~derground, WI' exclude physical causes, 
. i1ecause 
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because we presume that you have not had an opportunity of examining into 
them 1 

Exactly so. 

201. But you think that there is very frequently an incompetency in the 
parties who have the management? 

No doubt. 
202. In so speaking, do you allude to the owners of coal mines, not the pro

prietors, but the persons who conduet the working of the coal mines, or the 
overseers? 

Sometimes the lessees conduct them themselves; in such cases, tbe previous 
answer would apply, that there is great incompetence very often shown by them; 
but, generally speaking, they are conducted by. what are called in some parts of 
the country, viewers, in others, agents, and by various other terms, many of 
whom also show great incompetence. 

203. Have you had extensive communication with people in such situations? 
I have. 

204. And have you found them in many instances very unfit for the manage-
ment imposed upon them? 

No doubt. 

205. Unfit from a want of education? 
Yes. 

206. To what class do the overseers of collieries generally belong? 
A very large proportion of the managers of small mines appear to me to have 

sprung from tht! class of working colliers. . 

207. Are the working colliers generally persons who have received much 
education in their condition in life? 

Their education, until a few years ago, certainly had been exceedingly ne
glected; as a class, tbey appear to have been below the average of the rest of the 
population. 

208. Is that taking it generally throughout the kingdom? 
I think generally. 

209. But of course there is a variation in certain districts, is there not? 
No doubt a great variety in certain districts, because here and there attention 

has been paid to their education; schools have been provided by large proprie
tors or large companies, expressly for their benefit, and in that case, of course, 
their average intelligence and average condition is superior to that of others. 

210. Do you suppose that at this moment any large proportion of the working 
colliers are able to read and write! 

That proportion is daily increasing, I have no doubt. 

211. But do yo~ conceive that there is any large proportion at present who are 
80 far educated? 

" I think it may Le said that a large proportion can read and write, if you take 
the whole mass, but if you come to consider different districts that proportion 
will vary considerably, and will vary probably somewhat in the ratio of the 
age of the mining districts; in the more recent districts, such as South Wales 
especially, where the population has been suddenly collected, and very few 
opportunities have existed for their education, the ratio of uneducated persons 
will be very much greater than in some of the other districts where coal has beeu 
worked for many years. 

212. You state that the greater number of the superintendents or overmen 
of coal mines are drawn from that class? 

Yes. 

213. In the larger mines in Durham and Northumberland and the North, are 
the viewers, and the persons set over the mines, drawn from the working popula
tion I' 

The viewers (by that term I understand the mining engineers), are not drawn 
from that class, but under them are several men in subordinate capacities of 
authority who have been drawn from that class. 

(164. I.) D 214. Is 

s. Tremmlltlrt, 
. &". 

sutJune 18.t9. 



26 MINUTES OF lilVIDBNCB BEFORB SBLBCT COMMITTEB ON THE 

S. Trem.n~ •• r., 
&'1' 

214. Is not the viewer of a mine One of the most intelligent engineers oC the 
countrv ? 

No aoubt in the north, in Northumberland and Durham. exceedingly so; but 
there they are, as a class. very superior to that which is found in any other part 
of the coal-fields of the klngdom_ 

--_ .. 
215. Even the class of viewers in some parts of the country are very inferior 

to those who have been alluded to. in the north of England, are they not? 
No doubt. 

2.16. Have you e~e~ .turne~ your ~ttention, in _ t~e course of considering this 
subject, to the possibilIty of Improvmg the condition of that class of persons in 
respect of education and intelligence? 

I have. 

217. Axe there any suggestions which you think it would be desirable to 
make! 

Immediately after the inquiry at Barnsley, the other day, several of the owners 
and managers of mines there suggested to me that it was highly desirable, and 
their wish, that some system should be set on foot by which the education of the 
class of managers of mines should be improved; they stated that at present the 
whole of that district was presided over, as it were, by a committee of colliery; 
lessees for all matters relating to their own interest, and that that committee 
might be made use of as a means of organizing some system of examination by 
which the qualifications of these persons might be tested. 

218. Have you heard· the same desire expressed in other parts of the 
country? 

No doubt. Very recently. in Lanarkshire, where I have always found a most' 
ready desire to benefit by useful suggestions, that opinion has been expressed; 
and as the district is small, a system of that kind would be very readily brought. 
to bear there. Subsequently, in Northumberland and Durham, I have had 
communications on the same subject with many of the principal viewers 
there, and they seem to have taken up the matter with considerable interest,· 
and I think are considering whether something of the kind cannot he carried· 
into effect. In consequence of these communications, I have adverted to the 
subject in my present annual Report, and have written several paragraphs upon 
it. I have brought it here. If the Committee wish that I should read that 
portion to them, I shall be extremely happy. If they will allow me to read it, 
it will show clearly what my notions are upon the matter. 

219. It is desirable that you should do so? 
"'fhe Act of Parliament being, I have reason to believe, very fairly attended' 

to in these two counties, namely, Northumberland and Durham, my relations 
with them, according to my instructions, are confined to what has reference' 
to the welfare of the mining popUlation. In entering upon this subject with 
several of the leading persons in both counties during my recent visit, I ob
served somewhat of a feeling of disappointment that the colliers had not taken, 
advantage, to the extent that had been hoped for, of the facilities offered for 
their own and their children's improvement. It can hardly yet be expected. 
to be otherwise, or that their clannish feelings and suspicious turn of mind 
should have yet given way to a tone of confidence in their employers, consi
dering how many there must still be among the adults ,."pose early life was 
passed, as it were, almost entirely in the pits, and whose characters have 
been formed under the old mode of management. Kevertheless. I am iriclined 
to think, from what I have observed, that one or two simple and easy steps in 
advance might still be taken on the part of the employers, which w\lUld tend 
to 'quicken the progress towards a better state of things . 

.. Although many excellent schoolhouses have been built within tIle last 10, and 
especially within the last five years, and many new schools are now in process 
of being established, I have seen reason to believe. that tl)O Iowan estimate has 
still in many instances been formed of the qualifications of a really efficient 
schoolmaster and schoolmistress, and of the remuneration requisite to secure the 
services of such. It is obvious that in dealing with a population, a large portion 

.. of which has been rendered, by long neglect and their own consequent ignorance, 
not a litt.le indifferent to the education of their children, it is of the first, 

importance, 
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importance, in commencing the work of improvement, to place among them 
really able and zealous teachers, who, in their communications with the parents, 
would co·operate with the employers and others in removing the lingering preju
dices and suspicions, and the common preference for inferior schools; and who 
would give practical proof tl1 the parents of what good education means, by 
improving their children not only in the usual rudiments of instruction, but in 
habits, manners, and tone of mind. The tact and ability to do this can scarcely 
be expected from any but properly trained masters and mistresses, placed in a 
position to command reRpect. • 

.. But, indeed, the whole question of education in this great and importaut 
mineral distriot deserves a more enlarged consideration than has yet been given 
to it. It has been estimated that a capital of not less than 10,000,000/. is 
embarked in the coal trade of these two counties, exclusive of that employed 
in the several new iron works that have already risen into importance. The 
frequent and serious losses inflicted on these great interests by the ignorance 
and wilfulness of the coJliers and miners in their combinations and strikes, and 
the burden of no slight addition to their fixed capital imposed on many of the 
principal works, in consequence of their liability to those untoward occurrences, 
have already produced a general, though inadequate effort to raise the intelli. 
gence of tbe labouring population. But there is still a wide field comparatively 
untouched, a judicious dealing with which would give a great stimulus to the 
whole. The number of collieries in the counties of Northumberland and Durham 
is about 140; in each of these there are, on an average, perhaps, three subor
dinate situations of authority and trust filled by men selected from among the 
most orderly and intelligent of the pitmen, making, on the whole, probably 
about 400 such situations in the entire district. I t is of great importance to the 
employers that these men '(the under-viewers, waste-men, &c.) should not only 
be thoroughly trustworthy, but should posses~ a degree of acquirement and 
intelligence much above the ordiuary level. Upon the right diRcharge of their 
duties depends, to a considerable extent, the economical working, the discipline, 
and even the safety of the pits. The higher their qualifications, the greater the 
chance of their maintaining their authority over the men, and discharging their 
duties satislactorily. There is an acknowleged want of men properly qualified 
for a large portion of these situations, and no means have yet been taken with 
the special view of supplying this want. Appointments to tbese situations are 
said to be generally due to favour, or, in many cases, with a very imperfect 
security on the part of the employer that the duties will be well performed. It 
would seem that in a distl'ict so compact as this, and where all the employers 
have, in this respect, a common object, a very little ",rangement would be neces
sary to produce in a few years a number of men as"ell qualified for the above 
siluations as could be desired. Schools are now numerous throughout the dis
trict; wherever they are conducted by sufficiently able masters, inducements 
might be offered in the shape of • exhibitions " or rewards, of three or four 
pounds a year for one or two years, to a few of the most advanced and intelli
gent boys of the highest class in the school, on condition of their passing at the 
end of e~ch year a certain examination in the ordinary rudiments of education, 

.. Including a fair acquaintance with arithmetic and with the elements of mechanics. 
This would induce their parents to allllw them to remain at the day-school, which 
they now almost invariabl~' leave too early, until the age of between 13 and 
14. They would then commence work in the pit.s in the usual course; first, 
as drawers. &c., aud when their streugth increased, as hewers. After they had 
worked a year or two in the latter capacity, encouragement might be afforded 
them, when about 18 to 20 years of age, to attend a course of lectures, 
which might be given at Newcastle, on practical mechanics, the elements of 
chemistry, and the laying out and ventilation of collieries, including the 
various points connected with their safe and economical working. A contri
bution of a few pounds a year by each colliery, added to a small sum to be 
found by each young man himself, (either from his own savings or furnished 
by his family, both of which would be very practicable with proper fore
thought), would enable these pupils to suspend their employment in the pits 
for aix months, during which time they would attend the lectures, either avail
ing themselves daily of the various railways which would in most instances 
enable tbeyoung men to continue to live at home, or boarding for that time at 
Newcastle, or near it. An examination at the end of the course, or shortly 

(164.1.) D 2 after, 
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after, would be required, to test the amount of attention tlley had bestowed: 
They would then return to their employment as pitmeD, and without doubt would 
be in general the most eligible candidates for the situations of trust above referred 
to, whenever any fall vacant. It is now a common subject of complaint among 
those employers who have made the greatest sacrifices in money and personal 
exertion to establish good schools, provide libraries, and encourage evening 
schools and lectures 00 useful and entertaioing subjects, &c. for the benefit of the 
pitmen, that the latter do not respond to these efforts, and that the schools are 
not as well attended as they ought to be; that the children are withdrawn at a 
very early age; that the circulating libraries are unused, and the other means of 
information and rational amusement disregarded as soon as the novelty wears off. 
Considering the present intellectual state of the adult pilmen, and the almost 
entire want, under present circumstances, of any adequate stimulus to mental 
exertion (inasmw;h as theirs is an unskilled labour, and they appear to have 

. nothing to gain by cultivating their minds), the opening the road of preferment 
by means of intellectual improvement (coupled, of course, with good moral 
character) to so large a number as 400, would seem to be a very available means 
at hand to supply the mental stimulus now wanting. I have discussed this subject 
with several of the most influential persons connected with the coal trade in both 
counties, and I believe there is a strong disposition to unite in an effort of this 
kind. It was, I understand, from want of concert with the coal trade in general, 
that some similar attempt failed at Durham a few years ago. The cost to each 
colliery would be inconsiderable, and there can be no doubt that it would be 
amply repaid, should the effect be to apply a stimulus gener.illy to the working 
colliers, in favour of a better kind of education than they are now content 
with, and to furnish a well.qualified set of candidates for all the numerous 
subordinate offices of trust. 

~. But the views of many of the leading persons in these counties do not con. 
une themselves to·a mode of raising the qualifications for the lower grades of 
employment. It i~ satisfactory to be able to say that, notwithstanding the depres. 
sion of the coal trade of the north during the last four or Dve years, very liberal 
discussions have I)otbeen wanting as to the means of forwarding .the education 
of the higher class of candidates for employment in the management of these 
extensive collieries, as • viewers,' mining engineers. &c.; nor have these dis
cussions been confined to Northumberland and Durham, but have been preva. 
lent in Y orksbire, Derbyshire and some other of the mining districts. The 
approaching completion of the Museum of Practical Geology in Piccadilly 
(somewhat on the model of the excellent School of Mines in Paris) has led to 
these considerations; and it appears probable that in many of the mining dis
tricts some definite plan wi'be formed, by which, by means of a small contri
bution in proportion to the amount of mineral raised by each work, a certain 
number of young men will be sent up annually to go tbrough the courses of 
instruction which will be given by the highly qualified officers of that institution, 
aided by all the scientific and practical appliances which it affords." 

220. The knowledge which you have acquired in the discharge of your duties, 
has led you to the anticipation that there will probably he some such scheme 
taken up by the colliery interest in the different parts of the country? 

I think so. 

221. Those suggestions contemplate altogether efforts made by the parties 
themselves? 

Yes. • • 
222. The greater part of what you have read applies to the localities of Dur~ 

ham and Northumberland? 
Yes. . 

223. Are there any other parts of the country which you can specify in which 
you have had communications of the same kind with the persoDs connected with 
collieries? 
. 1 do nat think. at present. that I can say that I have had sufficiently distinct 
comlllunications with gentlemen in other districts to be able to refer to them. 

. 224. Have you taken opportunities of directing attention to the point in the 
course of your visits in other parts of the country ? 

Yes. 
225.- Have 
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225. Have you found it favourably received? 
I have. 
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of collieries that there is a great deficiency In respect of the competency of their 
overlookers ? 

Unquestionably. 

227. You are aware that, according to the evidence which has just been giveli 
to us by Sir Henry De la Beche, I tbe Government has lately determined to 
appoint certain Inspectors for the purpose of inquiring and communicating 
in/ormation and advice to the owners of collieries? 

Yes. 

22B. You were employed last year and the year before by thq Government in 
making certain inquiries into the systems established in France, in Belgium, and 
in Germany r-

Yes. 

229. Are you aware of the circumstances under which the step to which 
allusion has been made, was taken by the Secretary of Stat«1 in thiij country? 

I am. 

230. Do you conceive, from the knowledge which you obtained in the 
course of those inquiries, that the mode in which it is proposed that these 
Inspectors should undertake their duties is such as is well adapted to the object 
in view? 

I think, as a preliminary inquiry, it is likely to be of very great use; at present 
we are entirely in the dark as to the relative numbers of well-managed and ill.; 
managed mines. 

231. The first step, therefore, is to ascertain, by inquiry, what the actual con
dition of the different mining districts is in that respect! 

Certainly. 
232. After having attained that object and secured that information, do you 

think it desirable that in any step taken by the Government, the officers to which. 
it might contide any such duties, should be armed with compulsory authority 
or not? 

Undoubtedly, it is my strong opinion that they should be armed with no com
pulsory authority whatever. To prevent misapprehension, I should like to state 
a little further what I mean hy being armed with no compulsory power; I think: 
it absolutely essential that the Legislature should enable Inspectors to visit mines, 
and that they should be protected in so doing, under a penalty, in case of any 
obstruction. 

233. Do you mean any obstruction from the owner? 
From the owner, or the subordinates, or the men. 

234. That is, to a degree, a compulsory authority, is it not, as in the case of 
manufactories! 

- _ Yes; but I wish to distinguish what I mean by compulsory authority. 1 think 
also that every Inspector should be allowed access to the plans of every mine, in 
order tbat he may verify the fact whether he has been conducted through ,the 
whole of tbe workings; so far, and I tllink no further, would it be necessary to' 
give what may be c.lled a power of inspection, but not a compulsory power in: 
reference to anything to be done in the mine, with a view to its safety, by order 
or suggestion of the Inspector. The responsibility of placing their mines in a 
safe condition should be left entirely upon the owners and managers. 

235. Supposing that that power were given to the Government Inspectors, do 
you think that there would not be considerable objection felt upon the part of 
many persons connected with the collieries to the examination of their workings 
and of their plans by persons unconnected with them V 

From what I have seen of the mode of conducting the inspection on the Con
tineut, and from conversations with a great number of the persons at the head of 
the establishments on the Continent for that purpose, I feel quite convinced that 
no inspection can be satisfactorily conducted unless the Inspector has access to 
the plans of the mine. 

(1ti4.1.) D 3 236. What 
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236. What do you mean exactly by the" plana'" 
Every properly conducted mine has, drawn on a plan, the underground 

workings as they proceed. 

237. Where is that kept generally? 
They are generally kept-certainly always in all mines of any importance

upon the spot. I distinguish between well-conducted and ill.conducted mines; 
there are several very small mines in the kingdom where there are no plans, or 
very insufficient plans. 

238. You say that the Inspectors should have a right to inspect the plan of 
the mine, and'that they should have a right to go down the mine and examina 
personally to any extent which they might think necessary 1 

Yes. 

239. Under a· penalty in case of obstruction? 
Yes. ' , 

240. You state that that is the practice on the Continent! 
I do. ' 

241. Axe not the mines on the Continent under very different circumstances 
from those in England? 

No doubt. ' 

242. The parties having them are all lessees of the Government? 
They are, no doubt. 

243. And the Government visit them as the owner in England may visit his 
tenant, to see what coal he has worked! 

Certainly; at the same time it now appears that the public opinion of this 
country has brought this question of mining inspection to a point where it is 
necessary to consider if. I understand that it is now under consideration by the 
Government to legislate upon this question; with that view, probably, 1 was sent 
abroad to report upon the management of these things. I went to the different 
Governments on the Continent, to ascertain the course of legislation on this' 
subject, and its practical w.orking; and it appears that France under Napoleon, 
and France under constitUtional Government, Belgium under constitutional 
Government, and Germany under its paternal Governments, or whatever they 
may be called,-all these, although they are virtually proprietors of the mines, 
have felt that their duty, as proprietors, is to allow an inspectioll of the mines. 

244. How is a proprietor to do otherwise; if I let a man a lease, for my own 
protection I send people down to that mine three or four times a year to see what 
he is doing? 

Yes. 

245. And of course the Government would do the same thing; the Woods 
and Forests at Dean Forest do the same thing, where they have some coal 
mines! 
, Yes; on the Continent they do that, and also they take the additional step of 
inspecting the mines, with a view, not to their own interests only as proprietors, 
but to the security of the people. , " 

246. We understand you, then, to mean merely this, that in order to render 
.,n inspection effectual, parties should be invested with absolute authority to go 
down the mille, and that any obstruction should subject the parties obstructing 
~ a penalty! 

No doubt; that is my meaning. 

247. Whether it is wise or not to do the thing, is one question; but that you 
elJY is J1.ecessary for an effectual inspection of the mine? ' 

I 40 not think that any inspection can be effectual without it. 

248. At the same time, supposing it were thought desirable to authoriz& 
Inspectors to tender advice and to give information, and to apply to be admitted 
to the examination of mines and of plans, and that in cases where they were 
refused such opportunities of examination, the responsibility of any accident or 
of any ill ,consequences should .be thereby entirely thrown upon the owner or 
JIlanager of\ th6 mine, do you think that it would be an improvement upon the 

, " present 
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present system. in which there is no interferenCe on the part of the Government 
whatever? 

It remains to be seen whether this experiment of having appointed two very 
able gentlemen to go with that view will be successful; whether. in fact, they will 
be admitted into a great number of mines which it is highly desirable should be 
inspected. 

249. They proceed upon that footing? 
They proceed upon that footing. • 

2~O. Supposing that in the course of their operations they should find 
themselves admitted to a considerable number of the best managed mines, and 
perhaps some others, and that they were enabled thereby to tender useful advice 
10 several cases, and to induce managers to adopt valuable improvements, and to 
make the condition of their mines more secure; do not you think that even if 
that were accomplished, it would place those who refused to admit any inspec
tion, and to receive any advice on such subjects. upon rather a more questionable 
footing than they are, so long as there is no difference in that respect between 
them and their neighbours! 

It would undoubtedly; at the same time as their interests are so greatly 
at stake in that matter. those who refused would take care to arm them
selves with evidence, got up by themselves, to protect themselves in case of any 
explosion. 

251. What mines have you visited upon the Continent; in what countries? 
France, Belgium and Germany. 

252. Do you think there would be any great objection on the part of the 
owners of the mines to allow a person appointed by the Government to inspect 
their mines! 

I do not think that any person having a well-managed colliery would have 
the slightest objection to it; anhe saJUe time, I very much doubt whether the 
inspection of persolls, merely voluntarily admitted, will be effectual, and whether 
they will be admitted into a grE'at many mines into which it is highly desirable 
that they should be. 

253. Your inquiries have been rather of a different nature; but in those in
quiries have you evE'.f met with any obstructions from any of the owners of 
collieries ? 

It never has fallen to my lot to come into collision with their interests. I 
have gone on very harmoniously indeed with all the mine owners and managers 
of the whole kingdom, in carrying into effect this Act of Parliament; there are 
certain specified things to be done in this Act of Parliament, and as it bap
pens, I have managed to get them done pretty fairly; I may say, with regard 
to the most important part of it (that of putting all end to the employment of 
females in mines), almost entirely without any colliRions at IIll, simply by 
employing a certain number of professional persons in different parts of the 
kingdom, and, through their instrumentality. effecting the object. 

. 254. Do not you think that the same skilful and good management would 
enable tbe Inspectol'S also to do the underground· work ! 

I think that is a very different matter; when you come to deal with the 
underground management. of the mine, you touch pecuniary interests of a 
very considerable amount. What· I have bad to do has been likely to affect 
mine·owners or managers very slightly indeed ill" that lDStter; in fact, it has 
be~n more to their arlvantage than to their disadvantage to get them to do 
certain things which the Act requires them to do. In other matters, my in
structions are to make certain inquiries into the state of the population, and 
in so doing, I have met with the greatest possible kindness and assistance from 
everybody; but there again their interests coincide with my duties, and they 
ha"e, in all respects, favoured my inquiries. 

255. Do not you think that their interest would coincide very much with the 
fE'COmmendations JUade by the Inspector in the other case? 

Undoubtedly, their well-understood interests would have induced them. from 
the til'St, to obtain the very best possible advice in originally "laying out" 
their collieri~s ; but it very seldom happens that men of DO verJ high degree 
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.8. Trtmf!1l1!e..... of intelligence, as many of those managers of small collieries are. know how to 
Esq. act upon their well-understood interests. and I do not think that we can at all 

i.lIt Ju"e ,849. depend upon that as a guide . 

. 256. Are the~e not cases .in which it is possible that their property (for their 
mmerals are their property IU those cases) should be so circumstanced as that 
the inspection of a third party. totally unconnected with their interests. might 
subject them to inconvenient publicity? . 
. ~ d~. n.ot think that. it n~ed a~ all arrive at that. If by "inconvenient pub

liCity . IS meant their bemg liable to have the actual state of their mines 
exhibited faithfully before a coroner's jury. I think that is qnite right; but an 
Inspector would not be empowered to interfere with any matter relating to their 
production of coal. or anything of that sort relative to their trade; so that I do 
.not see that they need fear any publicity at all as to those matters arising from 
that inspection. 

. 257. The question allnded to an inquiry which must be laid open at the same 
time as the inspection of which you were speaking; namely. an inquiry into the 
position and the condition of the minerals in the mine. because any well-informed 
Inspector going through a miue for the purpose of examining its circumstances 
as regarded ventilation. would have an ample opportunity. of course. of observing 
the condition and the position of the minerals within that mine; would it not be 
likely that much jealousy would arise in the minds of many parties with reference 
to any such inspection of their property? 

I really think that no such jealousy would arise to any extent. provided propel" 
care were taken in the appointment of Inspectors. If they were gentlemen 
unconnected with the particular coal district. unconnected with 'trade in any 
way, and not likely to communicate these matters which they would be bound 
by their position to keep secret. 1 do not think any jealousy need arise in that 
respect. 

258. That is your opinion 1 
I think that the only persons whom the Government, with their own sense of 

responsibility. would appoint, would not be likely to divulge matters which 
would be improper. 

259. However. the Commissioners at present appointed are, in some degree, 
to test that very question! 

Perhaps so. 

. 260. You have stated that there is a want of skill among tlj,e lessees of col
lieries generally? 

Not generally. I said in certain districts. 

261. Have you ever had charge of a mine 1 
No. I have never been in a mine at all. I stated that, in some cases. the 

lessees worked their own mines. I hope I guarded myself from giving that 
opinion as to the want of skill of many managers of small mines, as a conclusion 
derived from my own practical knowledge. I should be very sorry to leave a 
misapprehension on the mind of any Member of the Committee upon that 
matter. I believe 1 started by saying. that I had no practical experience in the 
matter myself. My opinions are formed from communication witil a very large 
number of the owners and managers of mines. My Reports go annually to 
above 800 persons. with the .greatest number of whom I have personally com
municated. I also personally communicate with a great many more on matters 
connected with the state and condition of the mining population, and on tilose 
grounds I form my opinion. 

262. In communicating with tilose parties as you would cOII;lmunicate with 
any other parties in the discharge of such duties as are reposed ill you, are you 
led to conclude that any of them are uneducated persons f 

Yes. 
263. May not they be very good men underground, though they may not 

show it above ground? . 
That certainly is not the impression of the best men in each district. The 

impression of the educated and intelligent viewers is not tilat of your Lordship. 
264. is 
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264. Is it not the practice to select the overmen from the best workmen, 
just the same as you select a serjeant or corporal from the best soldiers, in the 
district? . 

Yes; but of course there must be a great difference in the capacities of 
different men, as in the relative nature of their duties. 

265. In the countries on the Continent in which you made inquiries, do you 
think tbat the circumstances are sufficiently analogous to the case of England to 
enable you to argue from the one to I!he other, and to infer that Government 
inspection, such as is established there, would be likely to have as advantageous 
effects here? 

Quite sufficiently analogous to enable one to arrive at this conclusion, 
that inasmuch as there are many thousand men employed in very dangerous 
positions in both countries, and inasmuch as inspection on the Continent has 
tended to reduce the number of accidents materially, the same duty which on 
the Continellt devolves upon the Governments as proprietors of mines, ought 
to be laid upon the owners of mineral property in this kingdom, to induce them 
to do all tbat they can by admitting inspection to preserve the lives of the people 
employed by them. 

266. Taking those three countries in which your inquiries were altogether 
conducted, France, Germany, and Belgium, which should you say was in its 
social an<J other circumstances most analogous to the case of this country 1 

With regard to the ownership of mineral property? 

267. Yes? 
None of them have the least analogy to this country, as regards the ownership 

of mineral property, inasmuch as allover the Continent the mineral property 
virtually belongs to the Government, and no man can work a mine without first 
of all having a grant. called a concession, from the Government; and in making 
that grsnt, of course the Government can impose what terms they please upon 
the owner. Among those terms are these: that the Government engineer shall 
first of all point out how the area conceded is to be worked, and worked with 
a view, not only to profit, but also to the preservation of the lives of the people 
and the preservation of their health; for, by the words of the concession, and 
also by the decree of Napoleon, in the year 1813, everything is to be done, 
.. sur les rapports de dJrete et de salubrite," which the mining engineer thinks 
necessary; having regard therefore to the health as well as to the safety of the 
people. . 

268. Do these inspectors regulate the mine, as well as report upon the mine; 
is there a double capacity, or are they solely, when making any inspection, to 
provide against accidents? 

In Germany, on the other side of the Rhine, the officers of the Government 
called mine-masters (Berg-meister), are, in point of fact; the agents of the 
Government for making marketable the commodity; in Germany, therefore, the 
lessees really have very little to do with the business portion of their concerns, 
and the officer of the Government stands in the relation of Inspector and 

'Manager of the mines for the Government. It is not so in Belgium, or in 
France, or in the Rhine provinces etC Germany, because into the, Rhine pro-
vinces has been introduced the .. Code Napoleon," and the whole of the arrange-
ments there are precisely as in France and in Belgium. . 

269. What do you mean by saying that the lessees have very little to do with 
it; they pay one-tenth as a dead-rent, do they not f 

In Germany, heyond the Rhine, they pay one-tenth of the gross produce. 

270. And a fixed rent beyond upon as much as they get 1 
Yes, in France and in the Rhine provinces of Germany; it is very different in 

the old provinces of Germany. 

271. In all those countries the Government stand in the relation of owner 1 
Yes. 

272. And that places them upon a different footing from what is the case in 
this country? 

Yes; but if the two cases are to be compared, it should be stated in this way ; 
on the Continent the Governments are tbe owners of mineral property, and they 
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submit their mines to a system of mining-inspection with an especial reference, 
among other things, to the safety of the people; in this country, individuals are 
the owners, and they do not. I beg to refer to my Report on Mining Inspection 
in France, for a description of the various duties of the Inspectors. 

273. Have you inspected any mines in America? 
No. 

• 274. Have you any information with respect tD the system of mining in 
America 1 

None. 

275. Have you acquired any information since you made this investigation 
upon the Continent, on the same subject of inspection; ha!' anything come to 
your knowledge which you can state to the Committee? 

I have talked ou the subject with a great many of the most intelligent mining 
managers of Northumberland, Durham, Yorkshire, Scotland, Derbyshire, Shrop
shire, South Staffordshire, South Wales, and one or two other districts; I find 
them universally favourable to a system of inspection; they are impressed with 
an idea that it is not very creditable to this country that such an immense num
ber of accidents should constantly occur from preventable causes, especially as 
they have perceived that countries in such different situations as those abroad, 
some despotically governed, and others under free governments, have extended 
that protection to their people. And there is unquestionably a very strong 
feeling among the labouring miners of this country on that matter; they think 
that they have been neglected, and their Jives very needlessly sacrificed, in num
bers of cases, from the want of proper prec~utions; and being men not very 
much accustomed to take wide views of things, and liable to jump to .conclusions 
rather suddenly, a strong opinion did spring up among them some few years ago. 
which was embodied in a petition from their delegates, who presented a large 
petition to Parliament, in favour of very strict measures of inspection, and it is 
that opinion which has found expression in Parliament in the Bill brought in 
two years ago, by Mr. Hume, Mr. Thomas Duncombe, Mr. Aglionby and Mr. 
Bernal. I recognise in the proposed enactments of that Bill the very ideas which 
I have just referred to. 

276. There has been a Bill brought in this Session? 
It is, I believe, the same Bill; the Bill was originally brought in in 1847. 

There was one provision in the former Bill by which a penalty of 100 t. was to 
be imposed upon any manager or owner of mines who did not conform to what 
was recommended by the Inspector i and this WUh!lut .appeal. 

277. That is in the present Bill. Are you aware that a short time ago.a public 
meeting was held at,Newcastle, attended by owners and lessees of mines, lind by 
viewers and persons of all classes. at which resolutions were adopted elCpre.ssing 
the opinion of the meeting that a system of inspection was necessary, and a11ght 
to be enforced by the Legislature? . 

I am not aware that such a meeting took place. 

278. You stated that the most eIninent ~ewers supported the proposition? 
Yes. 

279. Mr. Nicholas Wood? -, 
Yes, no doubt, most anxious for it; Mr. Hunter, Mr. Forster. Mr. ~omllS 

John Taylor, and others. I think I ought to add, that shortly after t~e Ultro
duction oftbat Bill in 1847, by those gentlemen who have been mentIoned,.1 
was requested by Sir George Grey to go dowD. to Northumberland. to communi
cate personally with a Committee of Viewers. in ordeF th';lt we might end~?Ur 
to arrive at an understanding of what would be a practiCal measure d mlDmg 
inspection. I was met 0],1 that!lccasion by a Committee appointed by the Coal 
Trade consistinO' of Mr. Nicholas Wood, Mr. Thomas John Taylor, Mr. 
Philipson, and others; at all events, they were a Committee appointed by the 
Coal Trade themselves, and therefore conSUlted of the most intelligent men; 
after a few hours' conversation, they being all most favourable to a system of 

, inspection, we di? co~e. to an understanding of w~at would be a. measure ~hich. 
according to their aplOmn, would work well, Without obstruotlon and wlthoit 

difficulty; 
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difficulty; a very simple measure. That is a clear proof that the coal owners 
of the north are not unfavourable to such a system. 

280. What was the result of that communication with the Committee of whom 
you have spoken? 

The result of that communication was, that they all acceded most readily to the 
heads of a measure which, in my opinion, would have been effectual; and I may 
now say that, after two years' further experience and consideration of this ques
tion, my opinion is, that a measure, .precisely analogous in principle to the one 
then agreed upon, and omitting one or two comparatively unimportant details, 
would, if embracing the four or five following points, be all that would be 
requisite: First, power to the Inspector to visit and examine all parts of the 
mine; secondly, power to inspect plans; thirdly, that an Inspector, on discovering 
a mine to be in a dangerous state, should draw up a Report, specifying the 
parts of the mine which he considered dangerous, and the reasons of his 
opinion; a copy of which Report should be given to the manager. To meet 
the case of the owner dissenting from the opinion of the Inspector, I thought it 
necessary that a mode should be defined by which the owner or lessee should 
have an opportunity of putting his opinion upon record; and therefore, in the 
fourth place, that the owner or lessee, on dissenting from the opinion of the 
Inspector, should be required, in conjunction with the Inspector, to nominate 
a person to give his opinion upon the state of the mine; that that opinion 
should be given in writing, both to the manager of the mine and also to the 
Inspector. 

281. Upon the principle of an umpire 1 
Upon the principle of an umpire; there the matter would rest. Supposing 

the manager to abide by the opinion of the umpire, should it be in his favour, 
then in case anr explosion arose, there would be on record evidence to lay 
before a coroner 8 jury, and it would be for them to judge which was right. 
My difficulty in thinking that a system of voluntary inquiry, such as is now 
about to commence, will be effectual, is partly this, that I anticipate that be
fore very long the Inspector will come to a mine in which he will see great 
causes of danger and many causes of complaint. The mine owner may totally 
differ from the Inspector; he may say, "This is the way in which mines have 
been managed in this neighbourhood for years, and only a certain number of 
explosions have occurred." Having had his mine inspected by an officer of the 
Government, he will be in a very dangerous position if an explosion should 
occur, unless he can immediately fortify and protect himself by a contrary 
opinion. Now, as matters stand at present, he will select a certain number of 
his neighbours, pel"llons probably whose mines are in the same condition as his 
own; they will inspect his mine, and they will be ready ·to state before a 
coroner's jury, in case an accident occurs, that, in their opinion, the mine was 
not in a dangerous state. This will not be satisfactory to the public, however it 
may be to a coroner's jury, in case an explosion occurs in such a mine; and I 
conceive also, that it will place the Inspector in a very awkward position, in a 
position in which no man discharging such duties ought to be placed, in having 

. his opinion liable to be controverted by persons about whose skill and about 
whose fairness he knows nothing, and has had no means of ascertaining whether 
their opinions are likely to be fair and honest. Therefore, I think that ~efore 
very long it will be found absolutely necessary to define what is to be done in 
cases in which the Inspector and the manager are in collision on the fact of the 
danger or safety of the mine. 

282. Then a difficulty in the case of the present Inspectors will be, that they 
have no power given them to inspect a mine in case of an unwillingness on the 
part of the manager? 

That is very true. 
283. It is a trial r 
Yes; at the same time, there is litUe doubt that they will be admitted into a 

great many mines, some of which will be found to be in a dangerous state. The 
instructions contemplate that fact. The Inspector will find out that such and such 
things are wrong in the mine, and he is required to state that to the manager. 

284. Supposing a case where the Inspector is admitted to the mine. and that 
he has to observe upon certain circumstances which he bas discovered there 
to.he manager, and that the manager theD. controverts his opinion, and appoints 
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another person to examine, and obtains a contrary opinion, where would be the 
difference between the position of the Inspector in that case and the position of 
the Inspector under the system which you have mentioned 1 

This difference, that in the case which your Lordship has just put,- the Inspec
tor would not have had anything to say to the appointment of the umpire; now 
I consider· it to be absolutely necessary to the fairness of the inquiry that the 
Inspector should be so consulted, otherwise the evidence would be got up in the 
dark; th~re would be no guaranlee of its being fair, and no security for the 
Inspector that his opinion would not be controverted before a coroner's jury 
by persons about whose fairness he had no knowledge. . 

285. Then under the fourth head of the recommendations of the Northern 
Coal Trade Committee and yourself, of which you have spoken, you meant the 
Committee to understand that the owner or lessee dissenting should not have 
a power of nominating an Inspector of his owu independently, but that he and 
the Inspector together should have the power of naming an umpire? 

Yes. 

286. Supposing they should not agree, what would be done? 
That point arose very soon, and was discussed; they thought it might be left 

to a Magistrate of the neighbourhood to appoint an umpire; my own opinion 
is that it would be best to refer it to the Secretary of State to name a person. 
We saw also that it would be absolutely necessary to define matters of this 
kind, because who is to pay for this person? These intelligent managers cannot 
be expected to do the work for nothing; they cannot come from a distance and 
give up a day or more for the inspection of a mine without remuneration; the 
thing must be paid for, and it must be provided in the Act of Parliament that 
half the cost shall be thrown upon the mine owner or manager and half upon 
the Government; otherwise, if a portion of the cost is not thrown upon the 
owner, there will be in every case an objection to the opinion of the Inspector. 

287. In what year was it that these questions were discussed between YOIl 

and the Coal Trade Committee; was it previoU$ly to your Report in 1847? 
I think it was at the beginning of 1848. 

288. In your Annual Report of 1847, you entered very largely into the subject 
of inspection? 

I did. 

289. Was that in consequence of the communications which you had had with 
this Committee in the north, or with any other party, or was it in consequence 
of the suggestions which you had received from the Secretary of State? 

No; in my Annual Report of 1847 I inserted a memorandum on the question 
of Colliery Inspection; that was the first time that I brought it distinctly before 
the notice of the GoV'ernment. I did so, because in the course of previous 
years I. had thought it my duty, as a portion of my inquiry into the state of the 
mining population, to attend to this matter; and I sought, therefore, the 
opinions of all persons throughout nearly the whole of the mining districts of 
the kingdom capable of giving me the best information upon the subject; I then 
embodied it in this sort of memorandum. It was in consequence of this that 
J was permitted by Sir George Grey to go to the Continent to report tQ him 
upon'what was doing in France and Belgium. 

290. Was it after that Report that yoa had the communication'of which you 
have spoken with the Committee of the Coal Trade? 
. It was after my Report on Mining Inspection in France. 

291. In these mines in France and Belgium, notwithstanding inspection, there 
are a great many sufferers by fire-damp, are there Dot? 

No doubt; at the same time, all the evidence which I collected, both pub
lished evidence and evidence which I found in the Records of the Councils of 
Mines in Germany, distinctly proved that the effect of inspection was to reduce 
the number of accidents, to dimiuish the liability to accidents, considerably in 
the case of Belgium. H the Committee will allow me, I will read to them this 
statement from my Report :-" The Anuual Statement published by the Minister 
of Public Works in Belgium, relative to mines and mining industry, contains, in 
addition to a variety of valuable statistical information, an account of the accidents . 
. in mines for a series of years. At page 82 of this document for 1846, it appears, 

that 
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that while the production of coal. between the years 1840 and 1844. has in
creased 20 per cent .• and the number of workmen 17 per cent .• the number of 
killed. by various accidents. has diminished 15 per cent.; and a . subsequent 
table shows. as regaJ'ds accidents by explosions of gas. that the number of per
sons killed and wounded has decreased from 378 per 1.000. during the period 
from 1835 to 1839. to 268 per 1.000 in the period from 1840 to 1844." Thecare 
which the Government of Belgium takes in ascertaining the number of accidents, 
as well as in preventing them. is shown in a table which is annually J'ublished, 
of which this is one ;-" The average bumberof workmen employed in the mines 
and collieries of Belgium. {rom 1840 to 1844. was 40.894; during that period 
there have been 580 persons killed. and 546 wounded (total 1.126) by various 
accidents; these accidents. arranged in the order of frequency, were as follows; 
in 1.000 persons killed or wounded. there have been by explosions of gas, 
between the years 1840 and 1844. 268; between 1835 and 1839. 378; between 
1821 and 1840." the whole of the period. " 377; by faIling in of material, 
between 1840 and 1844,259; between 1835 and 1839, 193; between 1821 and 
1840,173." 

292. So that the acCidents from that cause were very considerably increased 
in the latter period t 

Yes; but upon the whole. considering the increase of the number. the average 
has diminished. 

21)3. In the numbers referring to the explosions, the proportion of accidents 
has decreased materially in the latter period t 

Yes. 
294. So far as explosions are concerned, there has been a considerable dimi

nution in the latter period 1 
No doubt. 
295. But the accidents from the falling in of the roof appear to have in

creased considerably in the latter period, do they not 1 
In the latter period, between 1840 and 1844, there were 251); and in the 

first period. between 1835 and 1839. there were 193. 

296. Therefore, the increase in that case, in the latter period, was very 
considerable! 

Yes. 
297. Whereas the decrease in the case of explosions was as considerable the 

other way ? 
Yes; then from " Causes not specified, between 1840 and 1844, 152; between 

1835 and 1839. 80; and between 1821 and 1840, 67. Divers accidents in the 
pits between 1840 Bnd 1844, 122; between 1835 and 1839, 105; and between 
1821 and 1840. 110. In descending or ascending by cords or chains. between 
1840 and 1844,87; between 1835 and 1839. 122; and between 1821 and 1840. 
120. In descending or ascending by ladders. between 1840 and 1844. 45; be
tween 1835 Bnd 1839. 37; and petween 1821 and 1840. 40. Blasting. between 
1840 and 1844,35; between 1835 and 1839,38; and between 1821 and 1840 • 

. 42. Inundations. between 1840 and 1844. 32; between 1835 and 1839.47; and 
between 1821 and 1840. 71." So that they have, in Il tabular form. exactly 
the facts. 

298. Did you ever compare the 40,000 workmen, which is stated as the average 
number employed in the mines and pollieries of Belgium from 1840 to ]844, 
with 40.000 at Newcastle or Sunderland, or any part of this country, to show 
the proportion ofaccidents? 

There are no means whatever of making any such comparison. In the first 
place, nobody knows precisely the number of people employed in that or in any 
other mininO' district of ,this kingdom. In the next place, all the returns of acci
dents are extremely imperfect; it is the interest of many people to conceal them; 
coroners do not know them. The fact is. that we have no accurate statistics of 
Bny kind; but we ought to have. • 

299. It is a remarkable circumstance that in the table which you have read, 
excepting in descending or asc~nding by cords or chains i.n almost. all the ~lasses 
of accidents. other than explOSion, there has been a COJlSlderable mcrease m the 
latter period! 

Yes. 
(164. 1.) B 3 300. Whereu 
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300. Whereas the decrease by explosion has been very great 1 
Yes j and I think this is very easily accounted for. The diminution is precisely 

in those points which would be affected by good inspection, namely in the number 
of accidents from explosions, from defective machinery, and from inundations, 
while the increase has arisen from causes more within the power of the men them
selves to guard against, as the faIling of the roof for want of putting in proper 
supports, &c; and this again is the natural result. of the great addition of new 
and, very possibly, inexperienced hands within that period; the increase in the 
number of workmen having been, according to the table, 17 per cent. 

On the subject of the four heads of a measure, on which I was speaking just 
now, I would ·beg to say that they are very nearly what are to be found in the 
Decree of Napoleon of 1813; a Decree which was passed shortly after some very 
serious accidents had occurred in Belgilim, and which induced the French 
Government at that time to add to the machinery of inspection, and to make it 
more stringent. In that Decree, at Section 24, I find the following, of which I 
will read a liberal translation :-" The proprietors and managers of mines will 
furnish the mining engineers with all the means of going through the works, 
aud particularly of proceeding to all the points which may require especial super
intendence ; they will show the plan both of the interior and the exterior" of the 
mine; .. they will cause them to be accompanied by the managers and under
ground agents, in order that the latter may give all the information that may be 
useful in regard to the safety and health of the mine." .. Us les feront accom
pagner par les directeurs et maltres mineurs, afin que ceux-ci puissent satisfaire 
a toutes les informations qu'il Berait utile de prendre sous les rapports de st.rete 
et de salubrite." 

. 301. Who gave the heads of that measure which you have mentioned; 
did they proceed from you, or the viewers of the collieries, or were they by 
agreement? 

The heads were discussed between us. Perhaps I may say, that it was a matter 
which they had not considered so much as I had; therefore, as they were not pre
pared with aliy measure, and I happened to be, they were good enough to accept, 
in substance, my ideas upon the matter. 

302. ~e may assume that all the information which you have obtained since 
the presentation of your Report in 1847 to the Secretary of State, and since your 
investigations upon the Continent, has tended to strengthen the conclusions at 
which you arrived upon those occasions? 

No doubt. 

303. Are there any further points upon which you wish to give yout opinion 
to the Committee connected with this subject? 

There are a few. 1 should wish to say something by way of answer to those 
who have strongly advocated a system of compulsory inspection: and I know 
that that opinion is very common in the mining districts, and, as I said before, . 
has found its ex pression in the Bill now before Parliament. . 

304. Common upon the part of the working population? 
On the part of the working people. It is strongly impressed upon their 

minds. I shOUld wish to say, in answer to that, that although oli the Continent 
they have a power of compelling alterations in mines which are considered dan
gerous, not by the immediate action of the Inspector, but through the legal autho
rities, the evidence which I collected in Belgium shows very clearly that wherever 
mines are difficult to manage, and wherever a considerable number of them are in a 
dangerous state from various causes, there the owners, in consequence of their 
having an appeal to the local authorities (which it is only fair they should have), 
do resist, to a considerable extent, .the recommendations of the Inspector. I 
found that at Mons, which is at the extremity of the,eoal·field of that p<\rt of 
Belgium, and where a great number ofthe mines are worked on ancient conces· 
sions, dating from \I. period previous to the legislation upon the subject, there are, 
out of 60 mines in that district, an !lverage of 10 a year which are complained of 
by the Inspectors as dangerous, the owners of which resist the opinion of the 
Inspectors, and apply to the local authorities; and the machinery of the law, 
which was afforded by Napoleon, in the first instance, as a protection to the mine
owner, is put in force. So that, in point of fact, notwithstanding the compulsory 
powers given by that law, they do not arrive at makiog all the mines in every 

district 
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district safe; far from it. I anticipate, therefore, that the power of public opinion 
in this country, and the fear of a coroner's jury, would, under the system of 
inspection which I have taken the liberty to point out, produce as good, if not 
better etfectll, than are produced on the Continent, by giving the Inspector the 
power of relorting to a process of law to enforce his recommendation. 

305. In Scotland there is no inquiry bycoroner'jI jury? 
No, and it is a great defect, 

• 
306. Therefore, 80 far as this system of inspection applied to Scotland, there 

would be somewhat of a defect in the machinery of it ! 
There would be, though not, I think, of a very serious nature, because, if I 

recollect rightly, the law of Scotland is, that inquiries take place before the 
Procllrator Fiscal in ~ ill$tances in whjch any wllful neglec~ has beep. shown; 
it would therefore be a question whether, wheQ. a mine had beenreportetl 
dangerous by the Inspector, and an explosion .. ook place ip. t.l~at mine, thll loss 
of life did not arise ttOIll some wilful neglect. 

307. Is there any instancs which 'Y0Il know of a verdict for manslaughter 
having been brought against the owner or the manager of a mine by a coroner's 
jury, in consequence of death occasioned by negligence ? 

I am not aware that there is j I know that there is naturally Ii very strong 
feeling in coroners' juries to deal leniently with cases of this kind, and I think 
that that affords a still stronger argument in favour of inspection; because when 
a mine had been inspected and reported upon by an officer of the Government, 
there would be something definite on record from which no jury could very well 
escape; they would be obliged to find a verdict accordingly. . . 

308. They would be obliged to give their verdict according to the information 
furnished by that evidence? 

Yes, unless met by evidence of a contrary nature; and it is right that 
there should be a guarantee in the mode of appointing an umpire, that such 
evidence should have been fairly obtained. 

309. By a recent Act of Parliament, where death is occasioned by the negli
gence of a person, the relations of the party are entitled to an action to recover 
compensation wt t)l, iJljlU}' l'I' hieh tb.ey~v~ S\l.SWnlitl by the death t 

Yes. 

310. Is there any case of an action having been brought by the relations of 
any party killed from negligence in a mine, against the owner of the mine or 
the manager t 

I have heard of a great many such actions, and I know that in some mining 
districts the owners are in constant dread of vexatious actions being brought 
against them by professional men on behalf of persons who have been killed or 
injured by these accidents; and I believe that although in some cases they are 
vexatious actions, yet, upon tbe whole, the knowledge that the owners are 
liable to such actions has stimulated them exceedingly to prevent their causes if 
possible. 

311. In Belgium or FI'IIIlCII haye the 1lIIlati_ at' lUlyworkman destroyed in a 
mine, any redress against the owner? 

I cannot answer that question off-hand, as it is two years since I was there; 
but I have a strong impression that they have, according to the Penal Code. 
I would beg further to make aD observation with regard to a question which was 
put to Sir Henry De la Beche; namely, if the works were enlarged, how he pur
posed to provide for the necessary increase of ventilation? 

312. Supposing the machinery to be adapted for the complete ventilation of 
a mine, opened to a certain extent, and to be well-adjusted for that purpose, and 
supposing the mine to be afterwards extended, what course would you pursue for 
the purpose of adapting the machinery to the increased extent of the mine? 

Cases of that kind will, no doubt, frequently occur, and I would refer your 
Lordship to the practice of the Continent, as an answer to tbat question. I 
think it also strengthens the presumption in favour of inspection. It is gene
rally, 1 apprehend, from a want of previous foresight that such a question would 
arise. 1 t arises probably from some defect in the original "laying out" of a 
colliery; in the original plan of the mine. On the Continent, that matter is 
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thoroughly COD1!idered beforehand by the "Engineer oC Mines," as he is 
called, on behalf of the Government, in conjunction with the owners. Sup
posing a certain area is conceded, they determine beforehand how tbe whole of 
this coal may be got out in the most artistical way, and how, in 80 doing, they 
will maintain a thorough ventilation during the period required. I think, tbere
fore, that the difficulty which your Lordship has seen, forms another argument in 
favour of increasing tbe intelligence of the mine viewers and managers. I do 
not think it will be found, tbat in mines mauaged by really competent persous, 
tbat difficulty would often arise, because they take into consideration before
hand the whole area which is to be ventilated; it would be very likely to arise, 
supposing the mine to be originally "laid out," as it is called, by persous who 
had not that sort of capacity. 

313. Supposing you could adapt a most powerful mode of ventilation which 
could be either enlarged or contracted at the will of tbe owner of the mine, a 
machinery for ventilation so large as to go much beyond any probable extent of 
the mine, but that you could in the application so contract it as to adjust it always 
to tbe actual state of the mine, would not any inconvenience of tbat kind be 
obviated? 

I do not think it wO\lld, because it resolves itself again into a question of ex
peuse; you cannot have a very powerful system of ventilation at work, without 
having the air·courses of a certain size, which would require so much more 
expense; I merely speak Crom the information of others. 

314. Though the air.courses may be of the same size, they admit of various 
degrees of velocity, and cannot you compensate for the want of size by an increase 
of velocity? 

If the velocity were brought beyond a certain point, it would obstruct the work
ing ; the candles would be blown out, and it would be inconvenient to the men to 
work However, that is a matter which really I ought not to speak upon at all. 

The Witness is directed to withdraw. 

Ordered,-That this Committee be adjourned till To-morrow, 
One o'Clock. 
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Die Vellens, 2~ JURi; 1849. 

The LORD WHARNCLIFFE in the Chair. 

GOLDSWORTHY GURNEY, Esquire, is called in. and examined 
as follows: 

315. YOU were originally educated for the medical profession? 
I was. 

41 

316. You are DOW a magistrate for the counties of Devon and Co>mwall. and 
live in the West of England! 

I do. 

317. Have yon turned your attention, for a considerable number of years to 
subjects connected with the mining interests of this counby! ' 

For the last 30 years and upwards directly or indirectly CODDected with the 
ventilation of mines, more particularly against fire.damp, and other gaseous 
bodies found in mines. 

318. Will you state shortly in what capacitil'S you have had your attention 
turned to these subjects, and what opportunities you have bad of pursuing their 
study? " 

My attention was first drawn to tbis ~ubject from my chemical pursuits; 1 
lI"as a lecturer on chemistry in London in 1822, and the subject of fire.damp 
explosioDS ,,"as often experimentally brought before me: Sir Humphrey Davy's 
lamp at that time was a Imbject of considerable interest, and I made a great many 
experiments in connexion with wire-gau%e, and also in relation to the flame of 
explosive gases generally, and their capability of passing wire-gauze. and the 
practical conditions nnder which wire·gauze would pass flame. 

319. You tben gave evidence upon those subjects before the Committee of 
183S"in the House of Commons? 

I did; but those experiments were more partico1arly given in 1822, in a work 
on the .. Elements of Chemical Science," which I published at that time. 

320. However. you gave evidence before the Committee of the House of 
Commons in 1835 l 

Upon that subject. 

3:.! I. Since the period at which that CoDunittee sat. have you still further 
pursued those investigatioDS , 

1 ba~·e. 

322. Has your study of these subjects led you to any further conclusions or 
discoveries connected with them r 

The question of safety of the wire.gauze lamp. under certain conditioDS. 
having been raised by the experiments I made, and the experiments having been 
repeated in different parts of the country. I was led to turn my attention to the 
better ventilation of mines, conceiving that ventilation, in the absence of any 
other security, was the main stay on which to rest our hopes of safety. 

323. In your study of the subject of the ventilation of mines, have you 
arrived at any conclusions or discoveries of importance lI'hich you would wish 
to lay before this Committee? " 
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I have since studied a good many modes of ventilation, more particularly that 
of the application of high.pressure steam as a motive-power for producing 
currents of air aFplicable to the ventilation of coal-mines. 

324. You presented your conclusions upon that subject before the Committee, 
to which allusion has already been made, in the year 1835, did you not? 

Yes; I should observe, that in 1824 and 1825 I introduced jets of high
pressure steam as a means of obtaining an artificial draught or blast up the funnel 
of a locomotive engine; therefore, my attention was more particularly directed 
to the application of it to mines: in 1835 1 suggested it as a means of venti
lating mines in the belief of what I conceived at that time, and still conceive, to 
be the be~t means of doing it. 

325. Will you, as shortly as you cau, describe the method by which you 
propose the application of high. pressure steam to the ventilation of mines, and. 
in the first instance, place upon record the distinction between high-pressure 
steam and low-pressure steam in reference to that subject? 

The one acts by impulse, or vis a tergo; the other acts by rarefaction; low
pressure steam has no momentum of escap~e j it escapes comparatively slowly 
into the air; high-pressure steam escapes with considerable furce j and when 
high-pressure steam is allowed to escape through certain sized openings, it drives 
a volume of air before it, mechanically. 

326. To what is that distinction between high-pressure steam and low-pressure 
steam owing? . 

The term "high pressure" and ,the term "low pressure," in practical 
language, applies, the former to steam at a pressure above that of the atmosphere, 
and the lattcr to that below, or equal only to the pressure of the atmosphere. 
Steam equal to the pressure of the atmosphere is considered to be "low-pressure 
steam," and steam above the pressure of the atmosphere is said to be .. high
pressure steam;" but practically, amongst engineers, it is now scarcely ever 
called .. high-pressure" until it gets to 301bs. or 401bs. above the pressure of 
the atmosphere. 

327. On the square inch? 
On the square inch. Low-pressure steam has been attempted to be used for 

the purpose of ventilation; but it has been applied simply as a vehicle for 
conveying heat to rarefy the column of air in the upcast shaft, not with any 
view of "momentum," or "vis a tergn." Instead of having a tirt' at the 
bottom of the upcast shaft, the heat has been carried in the form of steam j thus 
the heat of steam has been communicated to the column of air in the upcast shaft, 
and by that means a rarefaction and a lightening of the column has been 
produced: a certain amount of ventilation has been thus produced; that amount 
of ventilation is very . limited, and is only due to rarefaction; high-pressure· 
steam, on the contrary, if placed at the bottom of an upcast shaft, has the 
property of conveying warmth to the column in the shaft, and also that of 
giving the more powerful action of vis a tergo, or momentum, by proper arrange
ment, driving, if I may so expres~ it, the whole column of air up the shaft before it j 
the column of air in the shaft being thus driven out, a caU is immediately lDade 
upon the galleries of the mine for a supply to take its place; so that, supposing we 
have a number of jets, the high-pressure jets force the air in front of them, and 
thus I~ave an exhaustion behind; it may be said to act doubly, first, as a force
pump in front, producing compression; and. secondly, by drawing, and causing 
exhaustion. If it were applied to force air into a mine, it would be applied at 
the downcast shaft, to force it through, but if applied to exhaust, then in the 
upcast shatl. 

.328. If it were applied in both ways, would it offer any additional advantage ? 
.·It would afford an extra power if it were wanted; but there is almost an 

unlimited powel' on the exhaustion side; we can carry it to an extent almost 
to produce a vacuum. It has been carried so far as to raise 24 inches of mercury ; 
this, practically, may be said to be a working vacuum for a steam-engine; there
fOl'e there is no occasion to complicate the application of it with two torces when 
one will do, In a recent case, where it was necessary to drive a certain quantity 
of air through a small area in a mine under special circumstances, both forces 
were applied; the mine, in this c~se, was on fire, and we were obliged to make 
. t~ 
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the best oC the means which we had at hand. Our steam-pipes being limited, 
and our apparatus altogether being anything but perfect, we applied both 
powers; in that case, there was a steam-jet acting on one side as an exhausting 
or pulling power, and there was a steam-jet also acting on the other side as a 
pushing or compressing power, driving the air down: we had then the two 
forces operating together; and we obtained a sum sufficiently powerful to over-
come the great buoyancy in the downcast shaft, occasioned by hot choke-damp, 
which, going down tbe column. offer~ great resistance: there was a pressure of 
upwards of a ton against the stopping; but this was a special case. 

329. Will you explain the process by which, you apply this steam-jet to the 
ventilation of a mine 1 -

G_ Gurney; Lt. 

ud June 1849. 

The steam is either generated below, by a boiler in the bottom of the mine, or 
is generated upon the top, -as may be thought most advisable; if it is generated 
below, the steam is applied immediately to a series of jets at proper distances, 
which are shown in a Report -of the South Shields Committee. These are the 
sections of the shaft-[ showing the ,ame. Vide Appendix, "Section of U p- J'id. AppendiJc L 
cast Shaft," Letter C. fig. I)-and the jets are so placed that each may take Plan, No. I. 
its proportion of the column to lift it; if there were not that number of jets, 
the compressed air above would return, to supply the exhaustion below. 

330. That is in existence? 
Yes. 

331. Where? 
At Seaton Delaval, near Newcastle. 

. 332. The process in this instance is to place an apparatus of this kind at the 
bottom of the upcast shaft. is it not 1 

Yes. 

333. With this number of jets in it supplied from a boiler with high-pressure 
steam? 

Yes; tlJis is the actual drawing of the Seaton Delaval apparatus-[p"odudng 
the 8ome. &e Appendix]-it was taken from the one in the l\,eport of the South 16id. 
Shields Committee. 

334. The apparatus in this case is what we see here, a number of jetS supplied 
with high-pressure steam from a boiler placed I1ear the bottom of tlJe upcast 
~~? ' 

Near tlJe bottom of the upcast shaft; the only machinery required is a simple 
feeding pipe, with a series of small iron jets, smaller than my little finger, with 
openings through them of about the size of a goose-quill. 

335. In this case vou have tbe furnace below 1 
In this case the steam happened to be below to supply an engine; tlJerefore 

it was used therein; but in any case where it is desirable to have the steam from 
above, this represents it-[showing the same. See Appendix, "Section oC 16id. 
upcast Shaft," Letter A, fig. 1.]_. Here is the boiler at the surface, and a 

. steam-pipe is carried down the shaft, and communicates witIJ the series of jets; 
the whole apparatus is a series of jets, nothing more. 

836. Of what size are the jets 1 
About the size of a goose-quill; from an eighth of an inch to a quarter; it 

depends upon the pressure in the boiler; if you have a pressnre of 601bs. to 
the inch, then one-eighth of an inch will do ; if you have a lower pressure, it will 
require the areas to be larger. 

337. If you diffused it in a very large space, should you require larger jets? 
No. 

33S. But a greater number oC them? 
If they are witlJin-lS inches of each otlJer, tlJey will lift the column; if they 

are further apart, and the resistance of the galleries is great, the air to supply 
tlJe exhaustion below will go back from above. 

339. Have you any case in which the apparatus is fixed in this form? 
Yes; there is one case, I think, at Belmont; I am DOt quite certain. 

(164.2.) J! 2 340. • Where 
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G. Gurn'1l, E.g. 340. Where is that? 
2.d June 1849. That is near Monkwearmouth. 

341. The supply is continuous, not intermitting V 
. The supply is continuous, and the steam is continuous; it produces a constant 
exhaustion; and the exhaustion is a constant quantity; but whether it would 
be a more complete or economical mode to supply it by intervals or pulsations, is 
a question hardly worth while at this time to be mooted, because it is a question 
only of a few pounds a year expense. 

34~; Will you tell us what power of ventilation you obtain by the apparatus 
of which you have spoken? -

We obtain-any power which we require. The power required in a large mine 
is considerable, where the galleries are long; we require a force of exhaustion 
equal to two or three inches of water. • 

343. To. the inch? 
Yes. 

344. Will you explain the apparatus of the water-gauge? 
The water-gauge is an inverted syphon; a bent glass, in which water is placed, 

and stands at a level in both legs. 

345. A bent tube? 
A bent glass tube; onB leg is passed into the" in-take," as it is called. 

346. That is the passage by which the current passes from the downcast 
shaft? . 

Yes; and the other end is passed into the exit, the " return;" so that the 
plus pressure on the one side, and the pressure minus on the other, make a disturb
ance in the water-level; and if the water-level indicates a disturbance of two 
inches, it is considered to be a very powerful draught, and, in short, such a 
power as is required to pass the large mines in the N ortb. 

347_ The water being depressed at the side of the in-take, and raised on the 
other side? . 

Yes, making a pressure of two inches, taking the two sides; so that if you had 
a water barometer, it would be two inches higher in one shaft than in the other; 
therefore the water-gauge may be considered as a measure of the power or force 
of ventilation. . 

348. In an extensive mine you say that the force of ventilation required might 
be as much as two inches V . 

I find, from a series of experiments, which I have made npon the subject, on 
the difficulty of air passing through tortuous passages and uneven surfaces, that 
in the ordinary sized Illines it takes about six-tenths of water-pressure to a mile. 

349. That is to say, six-tenths of an inch?-
Yes; if the galleries are a mile in length, you require then a ventilating force 

equal to six-tenths of the wat~r-gauge; if they are two miles, you require twice 
that;. if three, you require very nearly two inches. 1 believe there is scarcely 
any case where more than two inches is required, but in some cases the resist
ance in the galleries, arising. from mechanical causes, too frequently from the 

. trucks and horses passing, and very frequently also from atmospheric inter-
ferences, is such, that a larger force than two inches of water is required. . 

·350. With your apparatus, you say that you can obtain a pressure eqqal to 
24 inches of mercury r 

Yes; as an experiment it is done every day. 

351. Supposing you applied the apparatus so as to obtain a pressure equal to 
24 inches of mercury, what power would that give you as estimated in the water
gauge? 

Each inch of mercury represents a foot of water in round numbers. 

352. That is in weight? . 
In height and in weight also; a column of a foot is equal to about an 

inch of mercury; the barometer stands at about 30 inches. and water about 
033 feet; so that, in round numbers, you may say all inch of one to. a foot 

. ~ 



PII!!V!!NTION 01' ACCIDENTS IN COAL MIN!!S. 45 

of the other. Here is a diagram showing the manner in which the air comes in; 
it represents a jet of steam. . 

353. A single jet? ' 
That is a single jet; as the steam escapes it expands laterally; but you observe 

that it runs in this direction from its momentum, and as it passes it draws in air 
with it from all sides, and the air becomes mixed with it, and passes through 
this, which may represent a cylinder. The fact of the steam drawing in air with 
it in practice was doubted for a considlll'able time, and doubted up to almost the 
last 12 months. I am sorry that I could not get the proper apparatus to show 
it to the Committee, having no boiler at hand, hut I have done the best I can; 
I have brou~ht some apparatus by which I can show the Committee the 
plinciple.-[ The Witneas produces tile same, and uhibits e.rperiments to the Com-
mittee.] , 

354. The exhaustion is made in the recesses of the mine ? 
The exhaustion is made immediately behind the jets, which communicate to 

the recesses of the mine. 

355. If the steam goes through the gallery, and there are recesses, a strong 
draught up the gallery will exhaust the recesses of foul air? 

The steam is not placed in the galleries, but in the upcast shaft: the draught 
consequent upon the exhaustion by the jets will come on by the most ready 
channel through the galleries; it has no alte~ative. 

356. When you have produced that violent current of air, its passage will 
draw the atmosphere from each side 1 

Yes; it will draw it all through; it will disturb that also in the recesses by its 
eddies and retrograde action. 

357. You produce a vacuum in the shaft, and then all the air goes out of the 
galleries, of course? ' 

A partial vacuum, an exhaustion; we cannot call it a vacuum; the air runs 
to supply the exhaustion through the gallelies of the mine. 

358. The effect of the air rushing through those galleries would be to exhaust 
whatever accumulation of gases there might be in the recesses ? 

Yes, it would mix and draw it all out. 
359. It would tend to that 1 
Yes; that exhaustion would again be supplied by fresh air going down the 

downcast shaft. Now, here is an ,experiment which goes to prove the fact that 
the steam carries with it a large portion of air. The air passing from . the one 
bladder to the other, when they are in close connexion, will just fill the second, 
and no more; but you will observe, that if! drive it in hy a jet at a little distance, 
according to the diagram . before us, the quantity of air which fills the one, although 
at very little momentum, will draw after it enough air to fill the other 20 times; 
lind that is the principle of'the high-pressure steam-draught. You will observe in 
the one case that the jet of air being inserted, gathers no extra quantity, and carries 
no extra atmosphere with it. With one expiration of my lungs I could not fill 
this bladder when the pipe was inserted in it; but if I take the jet out to a distance, 
one cbarge of my lunga will drive sufficient air before it to fill it several times; 
That experiment shows that ther e is a large quantity of air driven in before the 
jet, and upon that principle it is that the steam-jet is founded. I am sorry the 
experiments are so rude. 

360. You say that by the application of thia jet, you can obtain a pressure of 
24 inches of mercury to t~e sq~are inch? "" . 

We could do it supposlDg It to be wanted; b',lt In a mlD~ It IS out of the 
question; such a force as that would p~ll. the mme actually ID; two or three 
inches of water is quite enough for ventilation. 

361. A pressure equal to 24 inches of mercury would be equivalent to what, 
in the water-gauge! 

About twenty-four feet of water. 
362. Two feet being a very beavy pressure from the current under ordinary 

circumstances of a mine, that would be very much greater than could by possi
bility be wanted! 

I do not think that, in practice, above six inches would ever be required; I 
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wish to be particular upon that point, lest the idea should possibly arise from 
what I have said, that such a pressure as 24 inches of mercury would ever be 
required; this pressure of exhaustion has been shown simply as a matter of 
experiment, to prove that there is no practical limit to the power of this mighty 
agent which we have now to deal with: we can cause a current of air to move 
at the rate of one foot a second, which is hardly sensible, and we can produce a 
hurricane simply by turning the handle of a stop-cock; in short, any rate of 
current at pleasure. 

363. It is .completely under your control? 
Perfectly. 

364. What is the highest power which you have hitherto applied in practice 
for mines' 

I think we got two feet water-pressure in a late experiment at Manchester; 
but that was a special case, not for ventilation. 

365. That was the case of the extinction of a fire in the mine? 
Yes. 

366. Mr. Darlington's? 
Yes. 

367. There you carried it to a pressure of two feet of water? 
About two feet. -

368. Did it succeed perfectly ? 
Perfectly. 

369. It extinguished the fire f 
Yes. 

370. It was not extinguished by the current? 
No 

371. But by the materials which you forced in? 
It was extinguished by choke-damp, which was driven in by the agency of 

high-pressure steam. 

372. You forced carbonic acid into the !nine by means of this current 1 
Yes; the buoyancy of air in a shaft is due to its temperature; the greater the 

temperature, the lighter the column; the Manchester shaft, in this experiment, 
was 400 feet deep; the temperature was 460 to 480 degrees, because the choke
damp was drawn through a sharp fire; it was made by the fire, consequently we 
had the buoyancy in the shaft of this temperature to overcome; hence arose 
the necessity of that strong pressure equal to two feet of water or to two inches 
of mercury; this force overcame the difficulty. 

373. Supposing the air had been at the ordinary temperature, what would 
have been the force of the current. or .what was the actual current when you 
had overcome the impediment caused by raising the temperature of the air? 

If the temperature in the shaft was the ordinary temperature of the atmosphere, 
there would have been little or no resistance; about 6,000 feet a minute was the 
quantity which we drove through; it was driven through a cylinder one flquare 
foot area, consequently it moved at the rate also of 6,000 feet per !ninute. 

374. Do you know what the temperature of the external air was at the time? 
Perhaps about 60. 

375. It was not in winter-time? 
No;. it was on the 29th of April. 

376. The current was something more than a mile a minute 1 
Yes. 

377. There is no ascending (orce from the change of temperature which you 
cannot easily overcome? . . 

.The natural change of temperature is scarcely sensible. 

378. In this case, after overcoming the buoyancy of the 
obtained a current of 6,000 feet per miDute? 

Yes. 

heated air, you 

379. Would 
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379. Would that be sufficient in the case of a fiery mine for effective ven- G. Gumey, E'f. 
tilation 1 

N g~~l~ o. 
380. WOat is considered to be a necessary CUrIent for. the purpose of clearing 

what is called a fiery mine' . 
Seventy thousand to eighty thousand cubic feet per minute, a rate of current 

of about eight feet per second through every gallery, giving a quantity equal to 
from 70,000 to 80,000 cubic feet per minute . 

• 
381. About 12 times a8 much as what you produced at the mine to which 

you have referred 1 _ 
Yes; -in this case we had only a single jet and a single cylinder for a special 

purpose. 

882. At each shaft? 
At each shaft: with reference to quantity of air for ventilation, Mr. Forster, 

in a letter of the 11 th December, says, that before applyiDg the steam, he had 
53,000 cubic feet of air passing through Seaton Delaval Mine per minute; the 
mine with that amount of ventilation became dangerous; .. fire· damp appeared at 
the goaves, and threatened to render the air-courses explosive;" he applied the 
steam, as shown in the diagram before us, and immediately the ventilation rose 
to 79,359. 

383. That is a very considerable rate of cUrIent, is it not? 
It is; it is an increase of about 50 per cent.; it has since been increased to 

about 100 per cent. 

384. One hundred per cent. upon what? 
Upon the old ventilation. 

885. Upon the 50,OOO! 
Fifty-three thousand; which was from- two upcas! shafts and two furnaces. 

886. When you talk of 100 per cent., you mean 100 per cent. upon that 

quantity! h •. al . . . 7 'h r. . 'f Fifty per cent. upon t e ongm quantity; It IS now 9,000 up one salt: 1 

steam were applied to the other, the increase then would be more than 100 per 
cent. on the whole, it would be about 120 per cent.: the steam-jets were only 
applied to one shaft, the 53,000 was produced from two shafts and two furnaces, 
but the 79,000 is produced now from one shaft: the furnaces are put out; and 
when the furnaces were put out, the amount of ventilation continued nearly the 
same; it was found that the rarefaction did not assist it much; it was scarcely 
worth having. 

387. Although with the furnaces he had obtained 50,000 feet per minute, yet 
this state of things occurred? 

Yes, with two fUrnaces: when they obtained more fresh air by the steam-draught, 
of course the temperature became less in the shaft; the fire-damp was adulterated 
or diluted below the explosive point: perhaps I need not observe. that it requires 
a.certain proportion of fire-damp to be mix~d with air to be explosive. Mr. }'orster 
remarks in his letter, which I hand in, .. To myself this experiment affords the 
greatest gratification; as, before the apparatus was erected, carburetted hydrogen 
gas was occasionally seen at the edge of the goaves, but since, it has entirely 
disappeared." 

388. Seaton Delaval is considered a very fiery mine, is it not? 
I t is a very large mine, and occasionally fiery. 

389. What are the goaves , 
The goaves are the old broken parts of a mine, where the pillars are 

taken away. 
890. Or where the roof falls in? 

, Yes; any broken part iR called a goaf; they are not ventilated, and frequently 
are filled with carburetted hydrogen; large gasometers fully charged; some
times they are filled with choke-damp and carbonic acid. 

391. You have described to us two different -ways of applying the high
pressure steam-jet; which of those two ways do you consider the most applicable 
to the ventilation of mines? 

(164.2.) I' 4 Either 
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Either in the mine, or out of it; it is efficient for all purposes for which venti
lation can be wanted; with both there are some points of practical convenience, 
which a scientific viewer perhaps can judge of better than myself; one incon
venience, like the furnace, of having the steam at the bottom of the shaft is, that 
the fumes from the fire affect the ropes going up and down, and are also some>
what inconvenient to the mlln going up and down. 

392. What is the effect upon the ropes? 
In addition to its chemical action, the effect upon the ropes is. that the tem

perature is changed as the rope goe~ in and as it comes out of the shaft; there 
is a constant change of expansion, if it is a metallic rope, and a partial corrosion 
and wear and tear upon it; on that accounl it is better to have the fire. 
entirely out of the way. 

393. How is it with a hempen rope? 
A hempen rope is damaged very rapidly from changes of wet and dry • 

. 394. They are not used, are they! .. 
Very little; there are many advantages and disadvantages with respect to the 

two modes of applying the high-pressure system; .. much may be said on both 
sides." It is a matter of very little consequence as far as the principle is 
concerned; it is a matter entirely of facility and convenience to the manager. 

395. You would not say that either method preponderates very greatly over 
the other in point of advantage 1 . 

Very little. 

396. Perhaps it may depend upon local circumstances ! 
Entirely; if the boiler is at the bottom, it would be used there; if the boiler 

is at the top, which is more frequent, I should advise its being used there. If 
the exhaustion is made out of the mine, it is self-evident that there must 'be a 
stopping of the mouth of a working pit when the cages pass up and down; this 
is found very easily to be contrived, and I should be very happy to give drawings 
of the arrangement of it. 

397. You have shown us a drawing of the plan by which you apply your 
principle with a number of jets filling the area of the shaft ? 

So arranged as to lift the whole column. 

398. J n that case, do you make the shaft available for other purposes; would 
it be available for passing the corves up and down ? 

To allow room for the corves, there are two modes of doing it, onaby placing 
the jets in a Ie dumb-drift," as it is technically called. 

399. That would go in obliquely? 
Yes. 

Vide Appendix I. 400. Then you would'lose some force? 
Plan, No. II. Not a great deal, you would lose some; that is one arrangement [showing the 

sa11ll! en a Diagram.] The next arrangement is to place the jets in that form by 
which there will be room for the cage to pass. In case the ca.,ooes had to pass up 
and down the shaft, there would be no difficillty in practice. ..' 

401. There is no difficulty in practice in so applying it as to enable the colliers 
to make use of the same shaft! ' .. 1 • 

None wbatever; these inner jets [showing the sa11ll!] require 'strong pressure of 
steam, and to be pointed in, so as to strike the cage column with greater force. 

402. You do not find that the cages descending in that shaft bave any effect 
in interfering with the column of air descending 1 

No. . 

403. We bave had your explanation of the nature of the apparatus; what is 
the cost of it ? ' 

A few pounds ; except the boiler, tbe cost of it is so trifling, that it need scarcely 
be considered; Mr. Forster stated at a meeting at Newcastle tbat it was less than 
that for furnace ventilation; he said the expense of furnace·bars is greater than 
the steam-jets; 5 L will pay for the whole. 

404. A single jet? 
No, a series of jets. 

405. Wbat 
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405. What sized boiler would there be ? G. Gurney, E,'1' 
The boiler should be powerful in proportion to the work it had to do; if it is 

a large mine with long galleries, difficult tortuous curves, and small sectional Sid June 1849. 
areas, you require a more powerful boiler; but if only short passages, one of 
very small power. As a matter of practice. it is better to have a large boiler to 
begin with; you need not work it to its full force. 

406. What would your lowest boiler be equaL to, 40-horse power? 
About 30 to 40; 15··horse power is perhaps enough for all ordinary purposes, 

but the pressure must be 50 Ibs. at least. 

407. To produce the same velocity of current, would there be much difference 
of expense between the present mode by furnace and your mode in an ordinary 
case? 

Very little. 

408. It would be about the same? 
Up to a certain point, after which it would be less. 

409. What rapidity of current would prevent the men from working, or expose 
them to cold and wretchedness? 

A current above eight feet a second, 1 think, would be inconvenient. 

410. Eight feet a second would be how much? 
That would depend upon the sectional area of the gallery; if the area were 

50 feet, which is somewhere about the usual sectional area in the north, it 
would be 400 feet a second. 

411. All tl).at you require is the boiler, and one man in attendance te keep up 
the fire) 

That is all; burning the waste coals and the screenings; the expense in both 
cases of fuel is about the Same; whether the screenings are found at the bottom 
or the top is a consideration in some mines. 

412. What rapidity of current on the average is necessary to secure the safety 
of the mine? 

Some mines, being more fiery than others, require a greater difference of cur
rent; on an average I should imagine eight feet a second through every 
working. 

413. When you say eight feet a second. what exactly do you mean? 
Not eight cu bic feet, but eight feet rate or velocity of current per second. 

414. Was not that the rate which you mentioned would be inconvenient to the 
passage of the people up and down? 

No; the question was, what rate of current would be inconvenient to th e 
worl{men! I said, that a rate above eight feet would be inc onvenient; the 
inconvenience would be, that it would affect their candles; not to produce cold, 
for the temperature of mines is generally higher than the atmosphere, and the 
deeper they are, the warmer they become. In the deep mine at Monk Wearmouth 
the temperature is always about 8oo. 

415. What was the first mine at which this principle was applied? 
The Seaton Delaval Mine. There was a mine in Belgium to which the prin

ciple was attempted to be applied; but they made the unfortunate blunder of 
supposing that the steam could be used for no other purpose than that of rare
faction; and they applied it as low-pressure steam; thE:refore, that was not 
applying the principle at all ; in some cases a single jet has been used, and which 
would require an immense extra force to fill the expanse of the shaft. Seaton 
Delaval is the first mine in which the principle has been fairly applied. 

416. How long has it been in operation at Seaton Delaval? 
It is stated in Mr. Forster's letter. I wish to add. in referring to Mr. Forster's 

letter, that this gentleman was a perfect stranger to me; I never saw nor heard 
of him until I saw this letter-[handi/lg it in]. 

417. You did not take a patent for your invention? 
I did not. 

(164 .•. ) G 418. You 
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418. You have no pecuniary interest whatever in this invention of yours? 
None, whatever. 

419. You have no patent? 
No. 

420. And you have taken no measures to secure the advantage of the invention 
to yourself? 

None whatever; the only interest I have is the common interest of all-to 
save life, mixed with some feeling of personal merit. 

421. If it were universally introduced, it would make no alteration whatever in 
your pecuniury circumstances 1 

None whatever. I would wish to observe, that if the Committee refer to the 
evidence of 1835, they will find that it was given to the public: my second 
evidence, alone confined to high-pressure steam, was given after the first a con
siderable time; it arose from one of the Committee stating to me, who is now 
our Lord Lieutenant, that " I had rajsed the question of the safety-lamp, and 
had not suggested any remedy;" this put me somewhat upon my responsihility, 
" upon my mettle." The principle of " vis a tergo," used by me in the locomo
tive engines on turnpike roads, in which'I was then considerably engaged, sug
gested itself, and I made experiments on a large scale, and saw at once that the 
same application to produce currents of air was equally favourable to coal
mines. 

422. The high-pressure steam-jet is now in universal application in the case of 
locomotive engines r 

It is. 

423. For the purpose of producing a draught in the funnel f 
For producing a current precisely on the same principle as this, an almost 

unlimited draught is produced; it is only limited in practice by the quantity of 
steam; the stronger the steam, the stronger the fire; and the rapidity of the 
carriage will be as the. quantity or intensity of the fire; so that they are kept up 
together. . 

424. If you .are understood aright, you do not seek by this contrivance to 
affect at all the chemical constitution. of the gases in the galleries, either of the 
carbonic acid gas, or of the hydrogen gas, 'but merely by means of this mechanical 
process to effect a partial vacuum, and so to expel those gases? 

Exactly; in addition, I might say, that it does not in any way interfere with 
the workings; it does not at all change the nature or the present arrangement 
of the workings of the mine. 

425, Your contrivance facilitates, beyond anything which has hitherto been 
proposed, the introduction of any gases that may be necessary for any purpose f 

, Certainly. 
426. This letter of Mr. Forster states, that his attention was turned to the 

subject of this apparatus ~rom t~e ev~denc~ given in 1835, and the information 
obtained by the South Shields CommIttee III 1839, !lnd that at Seaton"I?elaval 
the apparatus was applied in the course of last year r 

Yes, it has been daily at work since; it has never stopped an hour from that 
time to the present. I beg to deliver in this letter from Mr, Forster. 

The Witness delivers in the same, which is as follows: 

VENTILATION OP COAL MINES. 

To the Editor of the Gateshead Observer. 

Sil', ." 'd I . I ted 1 Will you have the goodness to msert the followlOg 111 your W1 e ~-cU'Cu a paper B d 
It will be in the recollection of many that Mr .. Gurney, the dl~ove~r of the u e 

Light, suggested to the Parliamentary C?wmitteewhich, in 1836, exammed u~to the." Causes 
of Accidents in Coal-mines," the apphcatlon of hlgb-pressure s~eam for pro~unng an m,creased 
force of ventilation; and again, in 1839, whe'.' the ~outh S~lel~s CommIttee, appomte~ to 
investiaate the causes of aCCIdents, were makmg thelf exam,matlons, he ~ore fully detailed 
the po~er saffty, cheapness and faei lity of its application; since that tl?,e It does not appear 
to have b:en at all noticed by scientific men. , 

About the middle of this year whilst in London, I attended a lecture (at the Polyt~lc 
, InstItutIOn 
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IDlItitution in Regent-street)ona "jet of steam, "in which the lecturer proved, by th~exl"'riments G. Gvrney, Esq. 
he made, the benefits to be derived in ventilation from high-pressure steam; so convinced was 
I of its utility, that r determined to make tbe experiment atSealon DelavalColliery, and the ~~d June .849-
plan has now been in operation one month, and has far exceeded my expectations. 

There are four dnwnl'ast shafts, each eight feet diameter, and, after making allowallce 
for the cllf!e-goides, bun tons, &c., the area i. 1 SO superficial feet; the upcasts are two, one 
of them nIne feet diameter, and the other eight feet, giving an area of 113'8 superficial feet: 
the quantity of air circulating through the mine previous to Gurney's steam apparatus being 
erected, was 58,058 cubic feet per minute, and since it was set to work, the quantity has 
been 79,359 cu bie reet per miuute, which is aF! increase of nearly SO per cent.: the apparatus 
at presellt is ollly applied at one of the upcast shafto, and I am pretty confident if another 
one were erected at the other upcast. a corresponding increase would be the result; a short 
time, however, win prove this, as one is in course of erection. 

To myself this experiment affords the greatest gratification, as, hefore the apparatu. waR 
erected, carburettedhyd"ogen gas was occasionally seen at the edge of the goaves; but 
oince, it haa entil'ely disappeared', and I entertain sanguine bopes it will not be met with at 
those points again, . 

I may be allowed to remark, that ·the extreme distance of the workings in Delaval 
Colliery fl'Om the .hafts, in three districts, exceeds a mile and a quarter, and there is no 
difficulty with the present means of obtaining a brisk circulation of air. 

In working the" whole coal," naked li@:hts are used with pe.fect safety; but in working 
the pillars, or what is termed the" broken mine," the Davy lamps are invariably used as a 
necessary precautioll. 

I forward you a drawing of the high-pressure steam apparatus as applied at Delaval, YUle Appendix I. 
with the necessary references; and I have only further to add, that I claim no credit to Pia. No.1. Fig. 3. 
myself~ except in making the first trial; for it is Mr. Gurney's invention, and to him alone is 
due the credIt; and I should not have troubled you to insert these rew remarks, but with 
the hope that they may be the means of inducing other parties interested in this and other 
district. to adopt this most useful and cheap mode of ventilating coal-mines. 

7, Ellison-place, Newcastle-on-Tyne, 
11 December 1848. 

I beg to r~main, sir, 
Your obedient servant, 

Thomas E. Forster. 

427. What proportion of steam would be required in r«;lation to the diameter 
of the shaft? 

A jet of steam of 50 lbs. to the inch, through an opening of three· sixteenths 
of an inch diameter, is sufficient to lift two feet sectional area of shaft, so 
that if the sectional area be 40 feet, it will require 20 jets; 50 feet will require 
about 25; but all that, is a matter of adjustment and arrangement by the 
manager. When I give these numbers, I do not give them absolutely, but as an 
approximation for average workings, 

428. It is also in proportion to the area of the galleries of the mine required 
to be cleared of the foul air: you were understood to say, that the greater 
the extent of the mine required to be ventilated, the greater the power of 
exhaustion? 

No, it would require just the reverse; the more easily the air passes through, 
the less power is required to pull it. 

o 429, In many of the mines there are considerable intricacies of working: in 
those mines there is a greater difficulty of ventilation, is there not? 

Yes. considerably; that would not afrect the number of jets; that would only 
affect the pressure of the steam necessary. In your boiler you might have 50lbs. 
pressUl'e, and only work at 20Ihs., that is, allow 20 to pass the " throttle," as 
It is called; then if ."ou required more, you would open the handle larger; you 
might thus get 30, 40 or 50 Ihs. ; if you required more ventilation, you would 
turn on till you got the full amount required. 

430. Have you observed that the' different states of the temperature of the 
external air have an effect upon this mode of ventilation? 

Not sensibly; the influence of the air upon the weigh ts of the two shafts does 
not vary to a sensible quantity. H a shaft is 480 feet high, one degree of tem
perature will give about the weight of a foot of air less in the shaft column, 
wbich is somewhere about 535 grains; this is so slight, that the change of 
temperature of a few degrees does not sensibly affect the force of high-pressure 
ven tilation. 

431. Do you find that the state of the barometer affects it ~ 
No. 

(164. t.) G 2 432. Is 
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432. Is it necessary to place these high-pressure steam-jets at any particular 
part of the upeast shaft? -

No, if the pressure of steam is sufficiently high; this is the great point. 

433. Is it desirable to place them near the surface, or near the bottom! 
Save the rarefaction, and the little power given out by the heat of the steam 

in the shape of heat and lightening the column, it does not inatter where it is 
placed; it is not worth consideration. 

4ll4. It would be better at the bottom; but it is not worth calculation? 
I t is not worth calculation; if I had the boiler at the bottom, perhaps I should 

apply it there; but I should never think of taking a boiler down on purpose: if 
all fire is Ollt of the mine, you are in a much safer condition than if you have 
a fire there at all. By carrying a steam-pipe down the shaft, you need not 
have any fire whatever: furnace-fires, I believe, are sometimes the cause of 
explosion. 

435. Wbat is the effect of furnace ventilation upon the gauge; how does it 
operate with respect to the gauge? 

The furnace ventilation produces a lightening of one column as compared to 
the other, and the gauge is affected in proportion to the weights respectively of 
the two columns. 

436. Is there any cause of irregularity in the operation 1 
The visible indication of the water-gauge is no measure of ventilation i it is 

very deceptive. The force of the upcast shaft is often an indication of the want 
of ventilation; whereas, to those who do not understand it, it appears to be a 
proof of a powerful ventilation; it is a seeming paradox: great force of buoyancy 
indicates a small quantity of air going to the upcast shaft. Suppose a furnace is 
in full action, giving out its full heat; enough to raise 30,000 cubic feet of air per 
minute, from 60' up to 120', and producing an exhaustion equal to· eight
tenths on the pressure-gauge; now let us suppose the quantity of air to be 
increased to 40,000 cubic feet per minute; the temperature will not rise to 120', 
since the heat can only raise 30,000 to 120'; consequently, the temperature 
and the force of buoyancy will be reduced. Let us take it the other way: when 
a drag, or resistance, from atmospheric changes, or any other cause producing a 
hanging, requires more force to draw air thvough; a smaller quantity will pass 
to the furpace, and the heat being a constant quantity, and all communicated to 
that smaller quantity of air, will raise it to a higher temperature; it would pro
bably raise it, say to 130' or 140'. It is self-evident the power of buoyancy would 
be greater; so that whenever the pressure-gauge is higher, it indicates a smaller 
quantity of air going to the upcast shaft. It is very deceptive, and I believe 
a variety of accidents, otherwise unaccountable, may be referred to this cause; 
the paradox of furnace ventilation is, that the more power it appears to possess 
by the pressure guage, the less ventilation is going on; and vice f)ersa. . 

437. Nothing of that kind can occur in your system? 
No, it being an independent power, the power of vis a tergo. 

438. It is a partial exhaustion, which is to be- supplied by what comes behind ¥ 
Just so. 
439. In your second evidence in 1835, you state, .. Perhaps the~ommittee 

are aware of the effect of a jet of high-pressure steam made to pass through a 
chimney or a shaft; if not, I beg to state, that it occasions a most extrllordinary 
and powerful drau~ht, incredible to those who have not seen it; veniilation by 
it may be carried to an extent that never has been possible to be equalled by 
rarefaction, the air-pump, centrifugal fan, water-draught, or other mechanical 
means. We may employ this means, and obtain a draught of any quantity or 
intensity at pleasure. The ~ame eilect would be produced either in an up-shaft 
or down.; 1 think if the current, instead of being made in the up cast shaft, were 
made in the down, it would be .still better in practice. We know, wherever a 
a partial vacuum is produced, air will run by the shortest and nearest passage to 

. it. From the downcast shaft, therefore, air will go through those galleries only 
which are most direct. whenever a draught is made, no matter by what means, 
in the up cast shaft. But if air be in plus. it will percolate through every gallery. 
The laws of aeriform and ot . he same; we know, if we draw water 
through a tube connected with a series, it WI u17h one or two and not 
through the rest; but if it is pressed, it will strain throug whole; the blood, 

. - for 
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for instance, from the heart is pressed through every anastomosing vessel; this G. GUr1U!9, E."l' 
would not be the case if drawn through. So in mines; if a strong current of air 
be driven down, instead of being drawn up, we shall have a greater chance of ~.d June 1149· 
ventilat,ing throughout the whole mine." By that answer, you are of opinion 
that forcing the jet down the downcast shaft is preferable to making use of it in 
the upcast shaft 1 

Y fe, I thought so at that time. 

440. Are you still of the same opihion, from your further experience, as you 
were at that time? 

No, I do not think 110 now; I think the upcast is rather the better appli-
cation; exhaustion is more convenient in practice. 

441. Generally speaking, drawing is better than pushing, mechanically? 
Yes; particularly when you have an elastic rope. 

442. Both may be used? 
The use of both may be occasionally applied; if you require double power, 

you may have it; you must bear in mind this condition, that if you use the 
compressing force, and push, a certain quantity of steam goes in with the air. 

443. That would hardly give you so much force, would it? 
Yes, rather more; the force is rather more powerful, plus the quantity of steam 

in it; it may be about one six-thousandth part, not worth consideration. 

444. The only objection to having a very great and excessive force of venti-
lation is on account of the candles? 

Yes. 

445. There is no other? 
Not that 1 know of. 

446. There is nothing else which affects the workers In the pit? 
No. 
447. They are not liable to catch cold? 
I think not. 

448. You never heard any objection made' to the strong current of air? 
No. 

449. Would it affect their eyes by blowing about the particles of dust, and 
so on? 

1 think not; I cannot practically speak to that point. 

450. Are we to understand that this process of ventilation is continually 
, going on that you are continually making these jets; is it worked every day? 

It is going on night and day; it requires no machinery, it is self-acting. 

451. What is the consumption of fuel compared with the present mode of 
furnace ventilation ? 

The consumption of fuel is less, but in coal-mines that is not much an object, 
inasmuch as they always burn the waste; sometimes they are very glad to get 
rid of it, but 1 believe it is a matter of no moment. 

452. Have there been any mistakes committed in the application of your 
method? 

There have; one that of using too low pressure, instead of proper high-pressure 
steam, which I have already mentioned; another, that of using too few jets, 
sometimes a single jet, allowing room in the shaft for the compressed air in front 
to return and fill the exhaustion behind. 

453. It is an essential point, that whatever jets there are, should be sufficient 
to lift the whole column! 

Yes; the mistakes which have been made are from using too Iowa pressure, 
instead of a powerful high-pressure steam, on the one hand, and, secondl~, ~Y 
not putting in a sufficient number of jets to lift the whole column of air 1U 

the shaft; if they are too few, the compressed air in front will run back to the 
exhaustion behind. 

(164.2.) 03 454. There 
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454. There is no advantage in producing rarefaction by low-pressure above 
that of the present system ? 

None; on tbe contrary, more expensive; for you have a boiler and steam to 
do that which a naked fire would do. 

455. Will you describe, shortly and precisely, the case in which YOlI applied 
your plan to the extinction of a fire in "a coal· mine in Lancashire; first of all, 
what was the condition of the mine when you were applied to, and wbat was 
the method which you adopted for extinguishing the fire? 

Perbaps I had better" begin at the beginning." I received a letter from Mr. 
" Darlington, stating that one of his mines was Oil fire; he was a perfect stranger 

to me; he did not even know my address; his letter was sent to LondOR to a 
gentleman connected with the press, who passed it on to me to my address in 
the country. I received his letter, which I am sorry I have lIOt here (if I had 
thought that this question would be asked I would have brought it with me), 
stating tbat a mine of his was on fire; that they had stopped it down; that tbe 
fire-damp was escaping in very large quantities from the crevices about the work
ings, and that the safety-lamp 'Would take fire at a very considerable distance, 
showing that the fire was then in a state of SIDW combustion, acting more as 
a retort, and distilling gas, than an active fire. He asked me if I could suggest 
some means by which they could draw out the fire· damp without admitting 
atmospheric air to the mine. Now that, of course, was impossible, on tbe first 
view of it; and, secondly, if it could be done, it would be a very dangerous thing 
to attempt; the atmospheric pressure upon the mine would be sufficient to pull 
it all in togetber. But an idea struck me, that I thought would get over the 
difficulty; tbe idea, perhaps, more readily struck me than it would have done 
anybody else, ill consequence of my having been engaged in a series of experi
ments with" Sir George Cayley's invention with hot air, with a view of obtaining 
power for working an engine. In those experiments we had a variety of contriv
ances for heating air for the purpose: one of those contrivances was that of 
passing the atmosphere in a close vessel through a burning fire. In those expe
riments we had occasion to analyse the air after it had passed the fire as it came 
through, to ascertain that the w bole of the oxygen was combined. I found that 
very little fire would do this, and tbat, after passing the air through the fire, 
nothing came through but the nitrogen of the air, and some carbonic acid, formed 
from the oxygen and the burning material. ' 

456. In combustible gases? 
Yes, extinguishable gases. Tberefore, it appeared to me that, if we made a 

large furnace, and connected with the ash-pit of that furnace, perfectly air-tight, 
a cylinder, and put the steam-jet in the cylinder, we migbt draw the air of the 
atmosphere down thr0ugh the fire, and drive the nitroge1ll along the cylinder into 
the mine; that if the cylinder were projected on to the top of the mine, and carried 
through the stopping, it would, of necessity, be obliged to go into the mine, and 
drive out all the contents; we did this; and on the other side, at the same time, we 
had an exhausting force of steam applied to assist in drawing out the foul air from 
the mine, aiding the operation at the other end. The parties first considered the 
thing impracticable altogether; in the first place it was too difficult; and, 
secondly, tbey thought it would be attended with immense expense; for, they 
said, " Where are we to get carbonic acid sufficient to fill the mine. a mine three 
miles long?" My remark, which Mr. Darlington uses in his account oLit, and, 
perhaps, is one tbat I may be permitted to use now, being an expressive one, 
was, that" we could get it from the winds of heaven ;'! all we had to do was to 
nse the coal lying waste on the "bro," make a fire, and pass the atmosphere 
through it; it would then be made at the cheapest possible rate; in short, it 
woul.d cost nothing; a few bushels of waste coal would make all we could 
reqUIre, 

457. How do you secure the consumption of the oxygen? 
We found, from the experiments that have been alluded to, that a fire 18 inches 

deep will consume the whole of the oxygen of air as it passed; therefore, I knew 
it to be so from previous experiment; and carrying out these princi pies in 
practice, we succeeded in putting out tbe fire. 

458. Did 
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458. Did you convince them by your reasoning. or by some experiment? 
1 convinced them hy my reasoning. 

459. You prevailed upon them to allow you to apply methods? 
~·es. . 

55 

460. Will you describe how you effected the object? 
We sent to Wigan. seven or eight miles. and got some gas-tubes for steam

pipes; we got some sheet-iron and made the cylinder. through which the choke-
damp was driven. • 

461. You carried a pipe from your furnace? 
Yes. into the downcast shaft. 

462. How far down! 
Just through the stopping. 

463. And the rest of the aperture you made close? 
The rest of the aperture we made quite close. air-tight; we had two force jets. 

t he first for the purpose of driving the choke-damp through water; I thought 
it dangerous to vass it down at a high temperature. knowing that there was 
carburetted hydrogen. and possibly an explosive mixture in some part of the 
mine; therefore I passed it through water before it got to this pipe. as it left the 
furnace. 

464. For what purpose? . 
Simply for the purpose of cooling it, reducing the temperature. 

465. Then all you did was to pass common atmospheric air through a fire" 
Yes. 

466. Thereby withdrawing the oxygen? 
Yes. 

467. And leaving nothing but carbonic acid and nitrogen? 
Exactly. 

468. You then passed those by a tube into the shaft? 
Y~. . 
469. And you forced those gases. by means of your jet. down into the mine? 
Yes. 

470. At the upcast shaft what was your process? 
A steam-jet was placed there in a cylinder of the same size. placed into the 

stopping. 

471. Tht'n you had the stopping there also? 
Yes; the result was. that the choke-damp was drawn along the gallery. 

472. How long was the time that you required to fill the mine and to 
extinguish the fire; 

At the end of about two hours there was a visible change in the appearance at 
1he exit of the upcast shaft. 

473. What was the difference which you observed! 
I observed a little cloud appear. which I suspected was the choke-damp; 

I turned off the steam for a moment. and put my nose in it; I soon found 
that it was so, from the sulphurous smell; some of the farm servants came 
in at the same time, and said they had smelt it at half-a-mile distance; I 
then got a safety. lamp. and placed the safety-lamp into it. and found that the 
lamp was instantly extinguished; it went out as if it had been put into water; 
by this I was satisfied that the choke· damp had passed thrQugh the mine; I 
kept it on for live or six hours longer. so as to make perfectly certain that 
the mine would be fully charged: the intelligence from ail around that they 
smelt the .• sulphur;' as they called it. in all directions. convinced me it was 
fully charged; it remained ahout six hours; we then withdrew the furnace fire, 
and drove fresh air through the mme. 

474. By the same means! 
~y exactly the same means; at the end of two hours and twenty minutes. 

which I think. was the time the doudy appearance at the exit shaft disappeared. 
(164. !t.) G 4 and 
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and soon after, on placing a safety-lamp in it, we found that it burned freely; 
1 placed a fire also of charcoal in a chafing-dish in both cases at the, exit; in the 
first case it was extinguished, and in the second it burned very rapidly; as if it 
were in a furnace draught.. ' , 

475. That is to say, at the later period? 
Yes, when the fresh air had gone; through; we then received satisfactory 

,evidence that the choke.damp had been discharged; the men from that moment 
gained confidence; they were now very anxious to go down the pit; there was 
a good deal of excitement about the pit, and the men were immediately for 
taking up the stopping, and going directly down into the working,;; we did take 
up the stopping, as it was necessary to go down the shaft to examine the state of 
the pumps, which had .been standing; I begged Mr. Darlingtiln, as he had 
influence with the men, to go down to prevent them from entering the mine; 
fearing tbat in the recesses of the workings, and the parts out of the current, some 
choke·damp might still have remained, it being a heavier gas than atmospheric 
air; therefore, I desired him not to allow them to go iuto the workings for the 
night. 

476. Did you keep up the jet all this time! 
The exhausting jet was kept on all night, but the down jet was discontinued 

after the stopping was taken away. 

477, You kept up the jell of the upcast shaft! 
Yes; the men went down the next morning, and passed all through the workings; 

and found the fire all extinguished. , ' 

478. What distance was the fire from the shaft 1 
I do not know exactly; about 100 yards, 1 think, or 150. 

479. What was the depth of the shaft? 
I think it was 390 feet. 

480. Was it a single fire, or in different places? 
A single fire: if the Committee call 1\1 r. Darlington, he will tell them of another 

experiment which he has made since, which is rather more satisfactory in some 
respects; I do not know that an experiment could be more satisfactory than the 
'first was, but the last is more decided as a practical means for puttin~ out 
:standing fires in mines, which are generally built olf: in the galleries of the 
upper levels there was an accumulation of fire.damp; this level was out of the 
oair-course, and therefore could not be removed by the current; he went down, I 
understand, and got a hole bored into the recess, to allow the fire-damp to escape 
into the air-courses, and when he bored the hole, the gas escaped, and took 
fire, and 'it burnt 'with a large volume of :flame, and set fire to the coals; this was 
at a very considerable distance from the boiler, and from the downcast shaft; 
he got the steam.jet down to the spot; he built olf the fire, and blew the cboke" 
.damp through upon the fire direct, and soon extinguished it: on examination of 
it afterwards, he found that the coals had been burnt 18 inches deep, and had been 
-coked at that depth. I would remark, that in most of tbe standing fires in mines 
they are built olf by brick-stopping; it will now be seen that it is very practicable 
to go down to these stoppings, and drive in these extinguishing gases,and put it out; 
.it is also equally clear, that after you have extinguished it, by steam you can reduce 
the temperature to 2120

, or below the temperature for second ignition; this is essen
tial in putting out a standing fire: in a recent fire, when you extinguish it, there is no 
magazine of accumulated heat; but in a long-standing fire the magazine of'heat is 
immense; and although YOll may put out combustion, yet, on the admission of fresh 
air, it will take fire again; many serious accidents have happened from this cause: 
a gentleman from Scotland, Mr. Wilson, the well-known proprietor of the hot-air 
blast fol' making of iron, has a coal-mine on fire; he told me, about 10 days 
since, that he admitted water into that mine, which remained there two months; 
the water was then pumped out, when the fire burnt again as briskly as ever. 

481. It goes very deep ? 
Yes; one reason for it breaking out afresh is, that 'air is sometimes pent 

up against the tire; and another reason is, that the great magazine of heat is 
capable of decomposing water, assisted by pyrites: Mr. Wilson said he filled 
the mine with water a second time, and allowed it to remain six months; and 

when 
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. when he pumped it out again, the mine took fire a second time; he came to me 
on the subject about ten days ago. 

482. Where is this? 
In Scotland. He has now gone down to apply the choke-damp; whether he will 

succeed or not, 1 do not know; if he fails, he will fail in the st:cond process; not 
from the tirst. Such a standing fire requires a long time to cool, out of access of the 
atmosphere, as well as to be extinguished. . 

483. How long had the fire in Mr. Darlington's mine been in existence? 
It had been burning about a fortnight. . 

484. You mentioned at the beginning of your account of that operation that 
Mr. Darlington was very much alarmed at the probable expense of it; what was 
the actual expense which he incurred? 

The actual expense that he incurred I am not prepared to say; the expense 
of pipes .and steam-jet, and altogether, I should think did not exceed 10/., perhaps 
not more than 51., if the gas-pipes were returned. 

485. The expense of obtaining the gas was what alarmed him? 
Yes; he thought that carbonic acid must be obtained by an expensive process 

from limestone, or something in that way, and that the expense of it would be 
very great. 

486. Then, in point of fact, the expense of the operation must have been very 
slight? -

Yes; the expense was very trifling; I believe the gas-pipes were returned; they 
were not injured. 

487. Is your process lUuch affected by the depth of the mine and the height 
of the shails 1 

No; that does not affect high-pressure ventilation; no matter what the depth 
of the shaf\~ are; if the two columns, the downcast and the upeast, have the same 
temperature, they will be in a pneumatic balance. In the case of the hot-air 
furnace ventilation the depth is important. 

488 .. If there were a very large area, say, 2,000 or 3,000 acreil, would it then 
be difficult to apply your process? 

There would be no insurmountable difficulty about it; it would be a question 
of time. 

489. Of ('(iurse it is difficult in proportion to the extent? 
I believe, in case a fire had extended over the three miles of galleries, that the 

quantity of azote and carbonic acid we sent in would have put it out. If you 
could follow up close to the fire, and brick off, it would be more easily put.out, no 
doubt. There are certain practical details about this llrocess which are essentially 
necessary to success. 

490. What are those? 
I spoke just now of the force which, in the downclll:it shaft, we have to 

~ontend with, which I should not have anticipated, if my pursuits in life had not 
been connected so intimately with the subject: this is one; in Mr. Darlington'S 
cnse, we had upwards of a ton pressure to overcome; the buoyancy was dcc&:
sioned from the heat of the column, the temperature being 400 or 500 degrees. 
There are a variety of other conditions which we have to c.ontend against. 

491. In the case which you mention, you overcame it 1 
Yes, we did overcome it; if I could not overc.:>me it in quantity, I could by 

intensity; I could do so, no matter what the resistance, by taking longer time. 
If 1 had reduced my cylinder to half the size, 1 should have had four times the 
power, but then 1 should have been four times longer about it. 

492. You 6ay that that fire had been burning for a fortnight; supposing that 
vou had not been called in, and extinguished it, what would have been the efii!Ct 
of it, ,vould it have been extended rapidly t 

It would have gone on further; the fire might not have extended rapidly, but 
deeply; the carburetted hydrogen would have been distilled in larger quantities, 
and then at the opening of the mine they would have had, most likely, a violent 
explosion. 'rhere are explosions arising from the same cause, and some frightful 
ones. In one case, close to Mr. Darlington's, I am told, an explosion occurred 

(16.J.lI.) H by 
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by whillht they. had: al1 their head-gear burnt down ~ tha trams melted in the 
mine; the flame came up two or three and twen.ty feet high. 

493. But mines have been on fire for years? 
Twenty years: a gentleman from America called upon me' a few days since, 

and &aid, that he had had a mine on fire for 20 years, and that it is on fire still • 
it is walled up; it is supposed tG be hermetically sealed. There is a very slo; 
rate of combustion going on in those cases, as I have previously stated; air 
is supplied also, 1 think, by being. passed through the samll 1issures as those 
through which water. percolates; w~ kn?w that water percolates to great depths; 
and where water will percolate, aIr Will fullow. Water percolates into those 
seemingly hermetically sealed places, and' draws ail" with it sufficient to keep 
up combustion at a slow rate. 'Jl'he process used at Mlr. Darlington's is given in 
a letter written by him. . 

The Witness deliver~ in the fullowing letter: 

A €OAL MIl'B Olf FIRE. 

To the Editor of "The Times." 

Sir,-Tl1e following successful result of an experiment made to put out a fire in a coal
mine i. so important., that I feel a statement of tbe particulars will be interesting to your 
reader.. On Monday morning, the 2d instaut, one of my coal-mines at Astley was di .... 
covered to be OIL fire, and had spread to such an alarming extent as to prevent all. access by 
the u.ual sbafts. We immediately put out all the fires about tbe works, and requested the 
cottagers in the neigbbourhood to do the same, for fear of an explosion. The plan of pro
cedure in. suell cases (whicb happen more frequently than tbose unacquainted with col
lieries suppose), is, first to stop down all openinp;s into tbe mine, so as to prevent any access 
to the atmosphere. If after some t.ime the fire is found not extinguished,. the only alter
native is to fill the mine with water Itom some source in the neighbourhood; In tbe. absence 
of a sufficient reservoir of water, the pumps' are stopped, and the water allowed'to accumu
late from-the naturat drainings, generally an unsatisfactory and slow process. In the form"" 
plan, notwithstanding every precaution is taken in sealing the. shafts, it is found by expe
rience that air in small quantities will be drawn through the stoppings and fissures of the 
earth sufficient to keep up a slow rate of combu.tion fOl' a very long period. We have 
proof of tbis in many cases occurring in this neigbbourhood.. In the extensiv.e collieries 
worked' by Lord' Bradford, at Bolton, tbe minehas. been on fiJ'II nearly twQ years.. When 
the fire happened, it was sealed up for some months, but on opening it the fire was. still 
found burning. The pits were again immediately sealed np, and left to remain f"rtwice the 
former period; on opening' the mine at this time tbe fire burst out as before. It was again 
closed, and so remains to tbis day. At the collieries of the Earl of Ellesmere, at Worsley, 
one of tbe mines- took fire about tbe same time; it was treated in tbe same way; it is still 
on fire, and. at this moment his Lordship is about to turn in the Bridgewater Canal. In the 
Patricroft colliery, the deepest mine in this country, a fire broke out In the upper part of tbe 
workings, which baffled every attempt to extingwsh it, and is now stopped up, and aban
doned. At Mr. Blundell's colliery, at Blackrod, in this district, the pits were opened after 
bein~ closed some weeks, on account of fire, when a fearful explosion took place, and did 
conSIderable mischief to _tbe workings. The fire burned witb greater intensity than ever; 
the Bames rose out of the mines, and !let fire to the head-gear, and burned s .. fiercely within 
.the pit, that it actually melted the iron' tram-wheels. In· this case the Rive, Donglas- was 
eventually turned into tbe workings, so as to fill them with water.. t could mention. several 
other cases in this immediate neighbourhood, to sbow the importance of the question before 
us, and the difficulties we ha1<e to contend. with when these unfortunate accide.nts occur_ 
In our case we instantly sealed up the. mine, yet fire-damp issued from every crevice abou~ 
the stoppings, and through orifices in the earth, in such quantities, tbat the safety-lamps 
would take fire at a considerable distance. In this state of things, I wrote to Mr. Golds
worthy Gurney, whose application of high-pressure steam to ventilation of coal-miues is 
exciting so much interest, stating the case, and asking if h. could point out any plan by high
pressure steam exhaustion, Qr otherwise, likely to be of service. Mr. Gurney immediately 
came down, and after well' investigating the conditions, in consultation with U9, proposed to 
fill the mine with carhonic- acid, azote, or some other extinguishing and incombustible gas. 
This at first appeared to us impracticable, and the immense quantity required to fill tbe 
gallelies and lateral workings, together above three miles in rength, too expensive, if it 
we, .. pDSsible to obtain it, to warrsnt the proposition. He, bowever, soon set us right. He 
said nitrogen br azote might be obtained from the winds of heaoeno and- carbonic acid fi'om 
the coals rfoig waste about the pit, assisted by a little charcoal and lime; air would be 
<IepI'ived of its oxvgen by beiDg passed througb burning charcoal, coke and small coal, and. 
the azote set free.· In short, tbe product of this combustion would be the choke or black 
damp known in mines. We immediatelr built a furna~e of brickwork rour feet square, at a 
sate distance from the downcast shaft. 10 the ash-pit, 10 every otber respect made tight, an 
iroll cylinder, 13 incbes ill diall\eter, was connected, and made to terminate at an elbow 

\ under 
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imder .... Ier in a close tank partly filled; with the upper part of this tank, above watel', . G. GKrn,!!, E'9' 
aDother pipe was connected and carried through the stoppin~ of the do.wneast pit. A 
powerful sleam-jet was made to work between the furnace and tne tank, which drew the air ggd June 1149-
ilown throug-h the fire, and .forced it through the water; a second jet was placed in the 
cylinder at the top of the downcast shaft, and made to draw the cboke-damp from the tank, 
alld force it iuto the pit. At the other, or upcast shaft, we placed a jet in a cylinder tbrougb 
the stoljing, and Dlade to exhaust from the shaft belleath, so as to assist tbe compressing 
jets, an draw the choke-damp through the galleries between 'them. The appar-atus tbus 
fitted, .8 soon 8i! the fire burned up, was set ;n action. 'In order to test tbe effe~t en the 
choke-damp, we placed some burning ttlw, moistened with spirits of turpentine, into 
it. The flame was as instsntly extinguished as if placed in water. It was thus tested 
in the cylinder as it passed from the ash-pit. before ooming to the Ii«; also in the tank 
... d secolldcylinder, with similar results. This was conclusive ... idence ,of the perfect for-
mation of the cboke-damp. In about twe bours .after the jets were set in action, fire-damp 
disappeared from the shaft, and we observed a slight cloudy appearance in the escapage 
from the upcast sbaft. It hau'!be sulpburous sme1l of choke-damp, whicb pervaded the 
air to a considerable distance. A safety-lamp was 'now brou!!ht and placed ID the upper 
cylinder; it became instomllyel<tin~ui."ed. 8S tfput in watel'. For this purpose the draughts, 
.. ere momentarily .. hut off. A brignt burning 'fire of charcoal. in a chafing dish, wa. placed 
in the escapage at tbe cylinder, and was also immediately .,xtingaished. These tacts 
satisfied us that the cboke-damp had passed through the mine. The period of its appearance 
agreed with OUI' calculations. The quantity of choke-damp forced through the mine was 
about 6,000 cubic feet per minute. and this would nil tbe galleries in about that time. 
The choke-damp was allowed to remain for severalhonrs, at the termination of which we 
were convinced that all nre, bowever intense, must be ..,,,tinguished in the mine. 'fhe con-
nexion with t,he furnace was no .. broken, and fresh air driven tbrougb by the same jets, In 
about two boul's the choke-damp disappeared; this was shown by a sufety-Iamp burning 
clearly in the e.capage, in the cylinder at lhe upeast shaft. We regarded the mine now a. 
perfectly sate. With several men I descended the downcast shaft, 890 feet deep, tu the 
tunnel leading to the working. We lound all clear. The ekhausting jet was kept "p, 
drnwing fresh air tbrough ,the mine all night. The next day several men went down, and 
passed through the workings, and found all clear and safe. Their repoI't was 'particularly 
favourable. lu no part of the mine could they perceive any fire, and the action of tbe 
single jet in the upoast is described by them as passing a current with greater speed than 
the furnace (which i. pronounced to be the most effectual one in the county) had ever 
before done in this or any other of the mines of wbich 1 am the proprietor. This result 
bas occasioned the greatest interest in our neighbourhood. Never was an experimfmt more 
successful, " gigantic power under sucb complete control, figh~ with the elements, 
and, as it were, compelhng them to destroy eReb. other_ 1'he application of biO'b-~ure 
steam to the ventilation of c:>aI.mines .may ,,/fect a greater protection to life ana property; 
but we regard this application as little inferior to the coal trade, and R triumph of science 
equal to any of the present day. Tbe steam-jet i. now used to ventilate the mine; the 
gallelies are perfectly clear, 'ud the men are working with naked candles. In all the pro-
gressive stages of coal-mining, but more particularly of the present time, when we find that, 
by the ingenuity of scientific developments, it bas beoome one of tbe most prodigal sources 
of wealth, not only to the capitalist, but to the labouring artisan, tbe uncertain value of 
minel'lll property bas invariahly thwarted and repulsed the enterprise of the nation_ To-dav 
we may bave a remnnerative adventul'e, 'watched over by the genius of revealed theory and 
practice; while to-morrOW 'DIlly discover it bas become tbe element of wbolesale destruction 
to life, or a wreck of private hazard and national wealtb. This experiment goes far to 
remove tbe impending danger, and render those difficulties. which hitherto b.ve been in-
superable, easy to be overcome, and at so trifling a cost as to be within the reach of the smallest 
capitalist. Tbe simplicity of the experiment i. only exceeded by its novelty, and the 
Success is unquestionably the most perfect tbat any sin&le demonstration could possibly 
have produced, The advantages are more numerous tnan we can here detail. Sup-
pOSill~ an ordinary ,fire ,:"quires tbe sbnfl.ste be sealed for two months, w~atis the ,proprietor 
to do .n the meantime, if he .cannot reduce the fire to a gIven space lJl the mme? H,s 
connexion. in trade. if not .entirely lost, 1lre restricted and broken, bis mine injured and 
consumed, IUId ti,e working colliers left tv starve out the interim_ His annual rents, interest 
of capital, and the more serious disbursements of incidental expenses, fall heavily upon 
llim; whereas the immediate application of our experiment would put the mine in a working 
condition, with a delay of not more than two days. These facts lire Drought .efore the 
public for the benefit of all classes, being a public remedy for a national loss. To the 
untiring energy of Mr. Gurney are we indebted for them. He voluntarily teudered his 
services, and owing to his ability, the .mmeral property of this kingdom has been insured 
against the destructive element of fire, and consequently Dlade a safer investment for 
capital. I may aud, tile expense of this experiment was triflmg compared to the incon-
.enience, delay, Bnd cost of letting in wat .... to fiU'the .. ine, BDd pumping it out again, being 
not more than as many pence as the otller would have bee .. pOUllds.-J"I.B j)arl;ugtoH, 
Astley Coliieries, near 1I111nchestH, April 30. 

494. Have you any personal knowledge of tbe manner in which the ordinary 
ftntih.tioll flf coal mines is mana~d ? 

Yes_ -
(164.2,) H 2 495. Are 
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495. Are there any improvements which you would suggest in the mode or 
conducting the ventilation of mines 1· , 

I should strongly recommend well-authenticated instruments in Y/'hich you 
have confidence; to put the managers in possession of the actual pressures and 
the actual amount of currents passing. ' 

496. How would you do that P 
For the pressure I should prefer an aneroid; the modification called the 

" miner's aneroid." 

497. The aneroid barometer? 
A modification; I used one lately with very satisfactory results' tbere is 

a great convenience in it; you can move it about in your pocket fro~ place to 
place; you can move it to the bottom of the upcast shaft; take the index; then 
go to the bottom of the downcast, and do the same, no matter the distance' it 
gives faithfully the amount of drag on the galleries; and although it may ~ot 
give the exact barometrical mea~ure, yet for showing differential pressure it is 
correct; I do not think there can be a better instrument; I think it may be used 
with very considerable advantage. To take the rate or velocity of currents I 
should .use the windmill ~emo.meter, orthe disc, balance of Sir George Cayley. 
Those mstruments, the wmdmill anemometer, SIr George Cayley's anemometer 
and the "miner's aneroid," the instrument I have formed upon the aneroid 
principle, would be enough for all practical purposes . 

. 498. They would enable any persons cMrged with the management of amine 
to ascertain the actual pressure at any period? . 

They would indicate the actual force; and they would also indicate the actual 
rate of current; and also show exactly the quantity passed in a given time. 

499. You think that anyone placed in such a ;post should be in the habit of 
making such obs6l'Vations ? .. 

I think they should be bound to keep a. daily record. 

500. Are you acquainted with the character of the overlookers in mines, and 
their competence to discharge the duties! 

I know a good deal of them; theoverlookers; generally speaking, are very 
intelligent men. 

50 1. You have not any extensive personal acquaintance with the management 
of coal-mines, have you 1 

No; my experience in early life was more in the Cornish copper-mines. With 
reference to the previous question, an anemometer, self-registering, placed in the 
extreme workings, with an accurate transcript or record kept of it, ought to be 
satisfactory evidence of the state of ventilation always going on in a mine. • 

502. Are not those overlookers generally, the great proportion of them, with-
out education 1 • 

They are often uneducated, but very valuable practical men. 

503. Would it be of any material advantage that they should read and write ? 
I would rather not answer that question; I perhaps should not give a very 

satisfactory answer. I can state the result of the Cornish minel's' opinions;' a case 
in point. Sir Charles Lemon very liberally offered to found a school in Cornwall, 
" a School of Mines," as he called it, and to endow it with 10,0001.; but the mine
owners generally opposed it, under the idea that the, best men were men of 
experience, and not men of education. . 

504. They reckoned the practical knowledge better than the theory? 
Yes. 

505. You do ~t concur in that opinion? 
1 consider pra ical knowledge very valuable. . 

506. Would no the principle, that '.' a little learning is a dangerous thing," 
apply there 1 \ . 
. The principal argument amongst the Cornish men was this: .. If you limit our 
overlookers to men 0'( education, we shall have very few to choose from; the 

\ 'choice 
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• .choice is limited; but if we take them from practical men, we have a very large 
number, and it is practical knowledge which we want;" 

507. That it is to be had cheaper? 
No; they say, "If we suppose that men are all born with the same talent, the 

talent we want is the talent of experience; we should have a larger body to select 
from." 

508. They were of opinion that the time of those men would be employed in 
'reading, and not in practical experiem:e in the mines? . 

That was their idea; they have a great horror of what are called scientific 
men. 

509. Have any other methods been tried for producing currents in mines 
hesides the steam-jets and the furnaces, for rarefying air; for instance, was the 
fan ever tried? . 

Yes. the fan has been tried to a considerable extent, and the blowinO' cylinders 
have been used, and also the exhausting cylinders, and several other modifications; 
but all these contrivances require machinery, which is objectionable: the 
force of the air to be overcome for ventilation is the same in all cases, and when 
machinery is used, its friction is an additional expense; it is therefore generally 
preferred in practice to adopt that which is the most simple, least expense, and 
most void of anything like complication. 

510. And the machine would require superintendence? 
Yes, and the machinery wears and tears. and is liable to get into derangement. 

therefore the more simple the application the better; the great recommendation 
of the steam·jet and furnace, is their simplicity; the absence of machinery. 

511. Have you seen the machinery in operation near Neath? 
No; I believe that is by exhausting cylinders. 

512. Have you ever attempted to form an estimate of the comparative cost of 
·producing a given amount of vacuum, or a given amount of current by the fan, 
and by your steam.jet, and the comparative amount of fuel in each case? 

Yes; I have not the result of the experiment before me accurately; I can give 
it in round numbers: the fan requires I;lIther more than. double the amount of 
fuel to produce a given amount of ventilating force, whether you take the force 
as force of current, or take it in velocity, whatever the measure may be. 

. 513. Did you state in your estimate of expense that it would be 5/_ fOi each 
jet? . 

No ; I said that I thought the cost of the whole apparatus. exccp't the boiler, 
need not exceed 51. 

514. And the boiler would cost how much? 
The boiler would cost, in proportion to the horse-power; 51. or 6 I. a horse. 

515. An average boiler in an average mine? 
About 51. or 6t. a horse, I think, is the cost price. 

516. Is the only machinery that you require a small steam-engine to pump 
. for the boiler? 

! am glad that I have been asked that question. The boiler does not require 
a st.:am·engine to keep it supplied. If the boiler is at the bottom of the shaft, 
you can keep it supplied by a column of water; but if you have the boiler upon 
the surface, and ~ave not a column of water, or have not an engine at hand for the 
purpose, you then can keep it supplied by a self-acting feeder, called .. a lock," 
which I invented about 20 years ago. !shall be very happy to explain it: there 
is a couple of self-acting valves, which occasions the water to go in of itself; it 
is in very common use on the Continent and amongst sngar refiners. 

517. Will you explain it shortly? 
The lock is a vessel containing a quantity of water, cOllnected upon the upper 

part with the top of the boiler by a vah'e, and at the under part connected with 
the bottom of the boiler by another valve or stop-cock; when the boiler requires 
~\'ater, the float in it opens the valves at those two openings, and the water runs 
mto the boiler by its own weight; when the water has passed into the boiler, ilie 
float again stops these valves, and admits water on tbe otber side to fill the lock; 
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• ~t is called the "l~ck .feeder; "b~ing somewhat like the lock (If a canal, SQ I gave 
It that name. This sImple contnvance removes the necessity for pumps. 

518. But must you not equally have some apparatus by which you supply 
water to the lock! . 

No ; you will observe that when the water of the lock has run into the boiler 
the lock becomes filled with steam; and then, on reversing the valves, they ope~ 
to the cold-water cistern; the steam condenses, like that in the condenser of a 
steam-engine; the vacuum' fills the lock from any well or cistern at hand' 
the water rUllS in of itself. .. , 

The Witness is directed to withdraw. 

Dr. LYON PLA YFAIR is called in, and examined as follows: 

519. YOU have for a long time had your attention turned to the scientific 
part of this subject, the ventilatiou of mines? 

I was employed by the Government in conjunction with Sir Henry De la Beche 
to go down to the coal-mine districts, and examine into the subject.' . 

520. Which districts? 
Through many of the English districts. 

521. Will you enumerate the districts m which you were employed by the 
Government' 

I have been engaged chiefly in the Newcastle district. 

522. In what cases? 
Generally to examine into the nature of the fire-damp, and to inquire into 

special cases of accident; I have also seen somewhat of the Staffordshire, the 
Derbyshire, and other districts during these examinations. Specially, I have 
examined into some cases of accidents, particularly one in Jarrow,and ·one in 
Staffordshire. 

523. In the course of those investigations, have you yourself personally 
examined mines? 

I have personally examined mines; and ascertained the condition of the educa
tion 'amongst the mining classes,. and also inquired into the expediency of 
appointing inspectors, as it was one of the instructions which we received, to 
ascertain generally into the means which might be employed for preventing acci
dents in nrines. 

524. Did you find. any very great variety in the condition of mines in different 
parts of the country as respects ventilation! 

I found the greatest difference as regards ventilation, partly, of course, from the 
'very various modes in which mines are worked in different localities; but even 
when they are worked in the same way, there is the greatest difference in the 
efficiency of ventilation, comparing one mine with another. 

525. Should you say that, generally. sp~aking, the larger or the smaller,~es 
are best managed with respect to ventilation 1 , . 

I am not aware that I can answer that question precisely with regard to their 
size, but I think that in many of the larger nrines which I have seen, v~rY.,great 
care and attention is paid to the ventilation. . ' '" 

526. Is the difference between district and district, or between collieries in the 
same district 1 

I think there is a difference between collieries in the same district with regard 
to the efficiency of ventilation. 

527. The ordinary mode adopted for effecting the ventilation o.f ~ines:s the 
placing a furnace below ground at the bottom of an upcast shaft, IS It ~ot . 

That is the ordinary mode in the Newcastle coal-field; a furnace IS almost 
always employed there. In other parts of the country,. ve'!'Y frequently there. is 
no tire at all placed in the upcast shaft, but the ventilation merely dependmg 
ullon the circulation of air. from the downcast to tbeupcast shaft. 

528. Without 
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528. Without any artificial method of increasing the ventilation? Dr. L. PIQ/Ifoi,. 
I n many cases there are artificial means, but there are numerous instances in 

which furnaces are not employed. ~.d June 1849-

529. Where they have no furnace, there is no other artificial method! 
No other. 

530. In those cases where there was no artificial contrivance for the purpose 
of effecting ventilation. did you find the ventilation very imperfect? 

U oder these circumstances I woul"d l!C8rCely Bay very imperfect, beclrllse there 
was no great requirement for excess in ventilation, fire-damp being of rare 
-occurrence. 

531. Do you consider the method of placing a furnace below ground, in orde .. 
to produce a current thrQugh the upcast shaft. an effective mode of ventilatiDg 
a coal-mine? 

I do not think it is the best mode that can be employed for ventilating a eoal
mine, and for this reason, that it does not enable the quantities of air entering 
into the mine to be varied according to special requirements. I will explain my 
meaning: the quantity of gases or fire.damp issuing from coal into the mine
vary very much according to the barometrical pressure; when the state of the 
barometer is low, there is a considerably greater quantity of gas escaping into 
the mi~ than when the pressure is high; there is no means in the furnace 
ventilation of adjusting the supply of air, for example, of causing a much greater 
circulation of air when required by particular circumstances; whereas, by a me
chanical ventilation, a greater supply of an- is commanded in the conditions 
w here it is required. 

532. In short, you are in that case enabled to adopt the power of the venti-
lation to the circumstances which require it ? 

Exactly so. 

533. Could you not increase the heat of the furuaee ? 
You could increase the heat of the furnace, but this is not an exact mode of 

adjustment, lor in doing so, you are not sure of the quantity of air which passes 
down; there is no means of nicely controlling it; you caunot send a given 
number of cubic feet of air through the mine by the mere elevation of the tem
perature at any I;iven time when it is required; in fact, it is not a means by 
which you can get an exact adaptation to circumstances. 

534. Have you ever inspected any of the different contrivances which have 
been recommended for the purpose of ventilating mines independently of the 
ordinary furnace? . 

I have seen the models of some, and the modes in which they are done, and 
read tbe accounts of others. 

535. Have you seen any in actual application in mines ? 
No; they are not commonly applied, and therefore there are very few cases 

in which you can see them. 

53G. From what you have been able to ascertain from such experimental 
instances, should you Bay that there are mechanical means by which a very 
efficient power can be obtained for the pmpose of ventilation ? 

Certainly, I think so; but I should not wish the answer to imply that such 
means should be made compulsory, because, in a great many instances, a simple 
furnace gives a perfectly efficient ventilation to a mine. . 

537. W"herever the production of noxious gases is not very great, a furnace is 
sufficient? 

A furnace is very often perfectly sufficient. 

538. Are we to understand from that, that yoo allude to those mines where. 
perhaps. there may not be any fire-damp, . as it is commonly called, evolved, and 
where only the ordinary ventilation is required to keep up a sufficient amount of 
pure air in the mines for the respiration of the miners and of the people 
employed? 

Exactly so; but in any case I would not insist upon a mechanical ventilation; 
I would leave that to the intelligence of the viewers and proprietors. 

539. In those mines in which you say you have found occasionally that there 
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was no artificial ventilation whatever, should you say that the ventilation was
sufficient for the health of the miners, independently of the fact that there was
no very large amount of explosive gas V 

Sometimes not. I may mention a case: I visited a colliery, not in the N ew
castle district, with the permission of the owner, and I was informed that the 
ventilation was so efficient, although there was not generally a furnace, that no ' 
accident had ever occurred there. I arrived on the morning of the day appointed, 
and I found that the mine was in an unfit state for descent. On inquiring into 
the reason, I was told that an explosion had taken place about an hour before. 
This was the case of a mine where it was perfectly correctly stated -that no 
explosion had ever occurred before, thel'e being no great evolution of fire-dampi 
and yet, under altered circumstances, on one occasion this explosion took place. 
Therefore, I think that the ventilation in this instance was defective, although it 
would appear to have answered the purposes before. 

540. How long had that mine been in work? 
For several years: _ I do not know how many years; probably 10 or 12. 

54 I. Have you found that the greater number of mines are furnished with two-
shafts, or are there many which have only one 1 ' 

There are very many which have only one; some of the great mines in the 
Newcastle district have only one shaft, divided into two or more compartments; 
in, such a case one compartment may be for pumping out the water; another as 
the upcast and another as the downcast shaft. 'Vhere the extent of workings 
is large, such a system is excessively injurious. I might instance a case which 
I specially examined, after a severe accident in Jarrow, where there were two 
seams worked; one called the Bensham seam, and the other the Low Main; the 
explosion took place in the Low Main, and the lower part (>f the brattices or 
dividing parts of the shaft were so much injured that no fresh air could be 
introduced into the workings where the explosion had taken place. The con
sequence of that was, that every person perished, escept one man, who happened 
to be near a staple, which was sunk for the admission of air; every other man 
was killed, on account of the brattices being broken, and the ventilation being: 
entirely destroyed in the min~. 

542. What are those brattices made of? 
Sometimes of brick, but generally of wood; one point that can be gen~rally., 

managed is, that the brattices may be made' of much greater strength than they 
usually are. In some parts the brattices are made of strong brickwork, which 
would resist auy ordinary explosion. 

543. In a case of that kind, taking a colliery such as you have described, with
only one shaft, and that shaft made available for both purposes by brattices, do 
you think that with extensive workings it is possible so to manage as to give the 
means of effective ventilation? 

I think there might be means of effective ventilation in it, so long as the 
divisions of the shaft remained entire; but just when it is most required, as in the 
case of an explosion, the whole means for ventilation becomes destroyed. 

544. And there is the additional difficulty, that when an explosion has taken: 
place, you cannot reach the point at wllich the brattices have been injured P 

No; I may mention the case of going down after this explosion; the whole of 
the brattices between the Low Main seam and the Bensham seam, a considerable 
distance, were destroyed, and it was impossible to carryon any efficient ventilation; 
even whilst we were inspecting the mine j the only way in .such a case in which 
we could carryon any ventilation at all to enable us to inspect the mine, was by 
turning a current of water into the shaft, and forcing the air down it; this is the 
common method of ventilating a mine temporarily, under such circumstances, in 
order to rescue those who may be in it. 

545. What is your opinion with respect to the application of the power of a
steam-jet for the purpose'of producing ventilation \' 

I have never seen it practically tried, but theoretically it appears to me to be 
a very good plan. 

546. It is a power already in ~se in the case of Ipcomotive engines, is it· not? 
Yes. 

547. For 
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547. Eor producing a powerful draught f 
Yes. 

65 

548. Have you heard the evidence of Mr. Gurney, and th~ account which he 
has given of his proposed application of the steam-jet f 

I have. 

549. Do you conceive that what he has stated to-day holds out a reasonable 
expectation that it can be so applied with success 1 

So far as simply hearing it, 1 would say 80; but I do not wish this to be con
sidered as an opinion of mature consideration, because' I have not studilljl the 
subject. 

550. And you have not had any opportunity of seeing it il,l operation? 
I have not. . 

551. But from your scientific knowledge, would you be able to say whether, by 
means of!, steam-jet of that description, a powerful current can be produced f . 

I have no doubt that it can. 

552. Are you able to state, under the. circumstances of a coal-mine, what is 
the current usttally required for proper ventilation? 

That must be determined by very many circumstances; it must depend, for 
example, upon the quantity of foul air which comes into the pit from the evolu
tion of the different gases; if they escape rapidly, a much greater current of 
air must be made to pass through the workings in order to dilute them; there 
must be more tban 15 times the volume of air mixed with fire-damp to pre
vent ao explosion; therefore the quantity of air must altogether depend upon 
the conditions of the pit. There is no means of giving any rule, and that is one 
of the things which renders it advisable to have a mechanical power readily 
subject to control, and capable of being adapted to the altered circumstances. 

553. Do you conceive that in the case of the high-pressure steam-jet there 
would be the power of adapting it to the circumstances of the case 1 
, Certainly, if the apparatus were of such a nature that you could increase the 
quantity of jets, aod augment the force of steam. 

554. Did it appear to you. from the statement made by Mr. Gurney with 
respect to the power which he was able to obtain by means of steam-jets, arranged 
as he described, that there was anything inconsistent with your knowledge of 
the general scientific facts connected with such a subject? 

There is nothing inconsistent; but I would rather not give opinions upon a 
definite plan that I have not studied, so as to make my opinion of value. 

555. With respect to other inventions, arC! you aware of the adaptation of other 
mechanical methods for effecting ventilation? 

There is one plan I may mention, which has come under my attention, of which 
I have a high opinion, namely, Dr. Arnott's pump, which, I think, ,under cir
cumstances, might often be found advantageous; but that is a point upon which, 
l think, the Committee would have better information from the inventor. 

556. Axe you aware whether it has ever been applied to such purposes? 
It has been applied to similar purposes; for example. in ships, and in venti-

lating large buildings, and under similar circumstances. 

557. Are you aware of a method proposed by Mr. Struve? 
I am not aware of its details. 

558. There is a method proposell by Mr. Brunton, by the fan; are YOIl 

II()quainted with that process I' . 
I have seen a model of it in operation. 

559. Have you found it sufficient in this case? 
It causes a great current of air; but I have not seen it in operation, 

560. Can you say what amount of current can be attained in a mine without 
interfering with the working of it, by the extinction of lights, or inconve
nience to the workmen 1 

More than five or sa feet in a second might be inconvenient, eveo when the 
miner walks with the eurrent: four feet a second has been found so, when a man. 
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with a naked candle, or with a Davy, walks rapidly against the current. There 
are several circumstances which appear very trivial, but which are of great 
importance in determining a limit to the rate of a current. Suppose a mine is 
worked with candles, which the great majority of mines are, a very quick 
current of air would cause a practical, difficulty, which is found to be an 
exceedingly inconvenient one to the workers, and which frequently prevents the 
amount of current desirable; that is what is -called the sweating of the candles, 
or the melting and running down of the tallow. Now, such circumstances as 
those, though trivial in themselves, yet, in the operation of a mine, become great 
difficulties, especially when taken in conjunction with the more important one, 
that a rapid current of air may cause a flame to pass through the Davy, and, 
therefore, there is a practical termination to the rapidity of a current of air. 

561. Whatever the power may be, which is supplied in order to produce the 
ventilation' in shafts, that power will be comparatively inefficient, unless the 
arrangements are well devised below for directing the ventilation? 

Precisely so. 

562. Have you found, generally, in your inspection of mines that, in that 
respect, the workings are very deficient? . 

I have found that the police arrangements of mines, that is, the arrangements 
for the inspection of the wastes, and of the different parts of the workings, with 
a view to ascertain their safety before the miners enter, are very deficient. Many 
of the most important duties, namely, duties involving, for their efficient execu
tion,a knowledge of several 'collateral sciences, are entrusted to men who, on 
many occasions, so far from understanding any of the principles which they are 
carrying into operation, are very often unable to read or write. 

563. You have found that they have not understood anything beyond the mere 
routine business in which they have been occupied? 

The mere routine business; and not having that knowledge which enables them 
to alter their practice to altered conditions. 

564. Independently of what you call the police of the mine, looking to' 
the material arrangements and disposition of the different workings, have you 
found that mines in general are very defective as to the directions in which the 
currents of air are sent? 

No; I think that in general there is great skill shown; I think that the 
engineering parts of a mine (I am speaking more of the mines of the North 
and the Newcastle district) are done with great skill and care. 

565. Looking to other districts, as you have had experience of others 
besides the northern districts, should you say that, also, of those of Lancashire 
and Derbyshire? 

Of the Lancashire district I have no experience: in Staffordshire and Derby
shire I do not think that the ventilation is always in a proper state. 

566. Th~y ar~ not well arranged? 
Not those that I have seen. I should mention that I have not seen above 

threE! or four mines in these districts. 

567. Should you· say that th~ defects which you observed· there in the 
arrangements of ventilation are Buch as would require a very considerable expense 
to make them perfect? 

I do not think so; I think that, with proper mechanical means of regulating 
the quantity of air, they might be easily remedied. 

568. And a different arrangement of partitions? ' 
The working there is in a totally different way from that in the North; they 

cannot be compared. The thickness of the coal is so very different in Staffordshire, 
that a completely different system is employed; but one thing I would wish to 
mention, that I believe the supposed efficiency.of the mine in all districts is very 
often a matter of entire conjecture. You are told by the viewers, who are very 
intelligent men in the Newcastle district, that a certain quantity of air passes 
down the mine; but when you examine into the scientific el'idence, as to whether 
the opinion of the ~ewer is correct, y?u very of~en fi~d that the. quantity of air 
is 'very much exaggerated, from attention not bem~ p8J.d to the circumstances of 
the friction of air through the galleries, and from the wire'!Irawing of the air 

through 
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through ·the different passagtls of the mine; therefore, I believe; that when we 
hear of so many cubic feet of air going down in a second, those statements are 
very' often over-rated. 

51i9. Have you among other things paid any attention to the contrivances for 
lighting mines? 

I have. 

570. Are there any improvements ullon the Davy lamp at the present time 
that you think render it more secure and more effectual for this purpose? 

I have seen several improvements, not upon the Davy lamp, but with a" view 
of giving more light from the Davy lamp; not improvements upon the principle, 
but improvements in the application of the light. 

571. Giving more light, and retaining the same security! 
Yes. . 
572. Which should you s'ay would be most likely to be effectual for that 

purpose? 
I should not like to' give an opinion upon anyone in particular; there is one 

which experience has found to be very useful, that is the Belgian lamp; it gives 
more light, and possesses some points of advantage; the Clanny lamp is a very 
ingenious one; but both in his and in the Belgian lamp glass is used, and this 
renders it to some extent objectionable; for example, if the glass got very hot, 
and a drop of water came from the top of the mine upon the glass, it would be 
apt to break; however, if you could command the conditions of the glass 
manufacture, it is a very ingenious and good lamp. There are various other 
modifications of the lamp, though none of them have yet heen sanctioned by 
the experience to be derived from ~ very extensive use. 

573. Were not those proposals made 80me time ago ? 
Except in the case of Biram's lamp, which is, I believe, quite recent. 

574. There is one with a double wire? 
Yes. 

575. Has that succeeded? 
I believe they have all succeeded under certain circumstances; but the intro

duction of glass and those other fragile materials has prevented their practical 
success. 

576. In some of them, namely, Clanny's and others, have they not increased 
the weight of them very much? 

Yes; but in some of the late inventions, this evil has been obviated, and the 
lamps have been made more portable. I may be allowed to mention, with regard 
to the use of Davy lamps in mines, that, after considering the subject very atten
tively, so as to try to devise a plan not injurious to the owners and lessees of 
mines, and yet giving the guarantee of safety to the workers of mines, I have 
thought that a proper system might be brought into operation. Such a system 
might presume, in regard to all districts where SlXplosions have occurred, that all 
the mines are dangerous. Let ~he law assume their dangerou~ state, whether they 
are so or not, and let the onus probandi of their safety be put upon the owners or 
lessees of those mines l and when they, to the satisfaction of the Inspectors, if 
those are appointed, show that accidents have not ensued from the use of naked 
lights, then a license for their use may be given. this license terminating at short 
periods, but being renewable if the workings are not under altered conditions; 
it could be thus ascertained whether circumatances rendered it advisable to apply 
the safety-lamp. 

5 i7. By what means colJld you secure the use either of a safety-lamp, or of any 
other contrivance? '. 

Simply the great responsibility which would rest with the owners and workers 
o{ the mine if an accident took place, and they had not used it. 

578. It is not your intention, then, in what you have said, to propose that there 
should be a constant inspection of mines, in order to see how the working is 
conducted in that respect? 

No. not a vexatious inspection, which would be very unpleasant and unprofit
able; a weekly or daily inspection would be quite unnece&6ary, but it would soon 
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be ascertained by the Inspector on visiting the district whether the mine was 
being copducted properly. I think it to be of the first importance in all 
legislative arrangements for mines that the responsibility for their safety should 
rest with the owners and lessees, and not be put upon the Government Inspectors. 
Any enactment that would remove the responsibility from the former, and thrQw 
it upon the Government, would produce the most disastrous result. 

579. It would not be in the power of any Inspector to ascertain whether the 
workmen really made use of the Davy lamps in the workings or not 1 

It would not be; but the Inspector in going about would soon hear of infrac
tions of the regulations, at least that was my experience in the mining districts, 
when I visited them as a kind of Government Mining Inspector. All the delin
quencies of not using lamps where they were supposed to be required were very 
readily stated by the workers themselves, who were very glad to give information, 
which they supposed might be acted on with a view to their safety. At the same 
time I am well aware that the owners of pits frequently find a difficulty in inducing 
the miners to use the safety-lamp, as, from the less light furnished by them, the 
same amount of work cannot always be performed as witli naked candles. 

580. Do you consider that the Davy lamps are certainly secure ? 
I do not; but I think that with care they are secure; 1 have frequently gone, 

and I would do so again without any hesitation, into places filled with fire-damp 
with a Davy lamp, knowing the circumstances which render it secure. 

581. Sir Humphrey Davy stated that there were certain circumstances in which 
it was not applicable? 

Exactly; he was aware of the circumstances which rendered it unsafe. 

582. He was aware of ~t, and cautioned persons 1 
Yes, he did,.and actually showed experimentally the conditions under which 

it might prove unsafe. 

583. The principal condition in which it is insecure being that of a current 
of air? 

A rapid and sudden current of air. 

584. You say that you would allow the use of naked candies where it had been 
ascertained that no inconvenience had arisen from their use; would nQt that 
necessitate a previous use ? • 

Yes; or also where the Inspector, from his examination, found that the ven
tilation was perfectly sufficient, and that no danger was likely to ensue 'from 
their use. 

585. With respect to the subject of inspection, have you turned your attention 
to that? , 

I have. 

586. What is your view with respect to the possibility of any interposition • 
on the part of Government by ~eans of ins~ection ? . . 

My. own experience, so fa~ as it has gone, IS, ~hat there ~o~ld ~e no obJection 
.on the part of the coal districts as a whole; I might show It ID this way: I have 
been employed by the Government to make inspections of .mines, and to rel?ort 
upon certain explosions, whetller they were from particular causes or otherWIse ; 
.l have never found the sliJ;htest obstruction in my inquiries; so much the con
trary, that when I have been in districts making the inquiries fol' the Report 
presented to Parliament, I have been invited by the lleighbouring coal-owners for 
many miles round to go and visit their collieries; they ha~ given the greatest 
facilities, and I never in one case was refused when 1 applied to be allowed to 
descend a mine. 

587. You found upon their part a great readiness to consult you with respect 
to the arrangement of their workings! . 

I was not there to give advice; but I found the greatest readiness to open 
everything to my inspection, knowing that it was liable to be reported upon. 

588. That being the case, upon what footing do you think it desirable that 
the Government should'undertake anything in the way of inspection? 

My opinion is, that it would be advantageous both for the owners and for the 
workers in the mines. 

589. Upon 
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689. Upon what footing would it be desirable that Government should inspect, Dr. L. Pltt!!foir. 
that is to say. what kind of inspection do you think it desirable that Government 
should establish 1. ud June 1849. 

1 think that the inspection should be a compulsory power of inspection; that 
the Inspector should have the same power of entering into a mine as the Inspector 
of factories' has now of entering into a factory; that he should have power to 
see the working drawings, and to descend the mine, and see (which is a very 
important thing) that the working drawings really correspond with the true 
'Workings, which is not always the cBSe'l that after having done this, he should be 
able to give his opinion as to whether that mine 'fiBS worked under coDditions 
favourable to the safety of the mine. 

590. Would you recommend that he should have any power of enforcing any 
arrangement which he thought expedient 1 

Not the Inspector; I would not give the Inspector more than an inquiring 
power; the executive power must be in a much higher officer, such as the 
Secretary of State. . 

591. Then your view is, that he should have the power of examination, and 
that he should then be expected to communicate to the coal-owners any obser
vations. or to give any advice which he thought desirable! 

He should. 

592. And that he should have power to report to the Secretary of State! 
That he should have power to report to the Secretary of State; and that the 

latter should be able to take cognizance of all circumstances affecting the safety 
or health of the workers in mines. 

593. From the result of your communication with the coal-owners, do you 
apprehend that any power given to Inspectors, such as you propose, of entering 
their mines for the purpose of examining them, would be laoked upon with 
jealousy? . 

1 have not had much conversation with the coal-owners upon the subject, 
but 1 have had very many conversations with the coal-workers upon it. I found 
a universal feelin~ amongst the workers that such a system would be a great 
guarantee to their safety; that it would be a most acceptable meBSure ; and my 
opinion is that it would be favourable and advantageous to the owners and to 
the ies8ees of ' mines, and in no way injurious to their interests. 

594. Do you suppose that there might not be cases in which parties would 
be extremely unwilling to allow any person so authorized to COPle and inspect 
what they considered their property, namely, the minerals underground? 

I think that they might frequently have objection if the Inspector were in any 
way connected with the coal trade, but I do not think there would be an objection 

, if he were an independent officer attached to the Government, without any 
iuterests in the coal trade; I think this would be a perfect guarantee of his 
honourable conduct. 

595. The Inspector must come from the coal trade, or he would not be com-
- petent to his office 1 . 

He mu&t be. at all events. well acquainted with the workings of mines, but he 
need not necessarily be engaged in the coal trade; the persons appointed as 
Inspectors would naturally be of very high standing • 

. 596. We all know, from your t'lame and reputation, that you are wen received 
wherever you go; but do you think that the dift'erent persons whom Government 
would select as Inspectors would be equally received and welcome 1 

They must be of acknowledged probity of character, or they would not be so; 
I think that if the Inspector were a person upon whom the owners or lessees 
had.been accustomed to look as one of themselves, it would be rather difficult to 
lay open everything to him. • 

597. Where are these people tl) be selected from, because a good man hBS a 
high salary BS a viewer; we sometimes see Inspectors Eelected by the Govel'D. 
ment who have not been successful iu their calling. With respect to the 
working plans, have you ever contemplated the CBSe in which many people are, 
unfortunately, of disputed boundaries, and that they would be very sorry to show 
tbeir workings to anybody! 

{164.2.) . 13 I know 
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I know that there are such cases, and .that in those cases there might be 
objections, but those are exceptional cases, and only small exceptions, which are 
not of sufficient importance to prevent any. general arrangements for the whole 
of such an immense interest. . , 

598. Are you aware of the arrangements which have been lately made by the 
Government for the purpose of introducing inspection? 

I am aware of the instructions \'I'hich have been given. 

599. Do you think that those instructions will have the effect of obtaining 
the necessary means of inquiry ? 

I think for the necessary means of inquiry they will be quite sufficient. Sa 
far as my own experience goes, I have {aund that inquiry is greatly facilitated 
and aided by the coal-owners. 

600. That being the case, what should yau say of a system which left it 
optional ta the coal owners to admit such an inspection, but thereby constituting 
a line of demarcation between those who were willing to accept advice and permit 
an examination of their workings, and those who were not? 

I think it would entirely fail, for this reason, that those who permitted the 
inspection would just be those whose mines least required it; and that the mines 
of those who did not would he in the worst condition, and therefore most in 
need of it. 

60 l. Let me assume this case, that if I had a mine, I should be very glad to 
see yourself or Mr. Nicholas Wood, or Mr. Anderson, or any other eminent 
viewer; but a stranger, coming from London, of whom I had never heard before, 
I should resist, and be very sorry to have him in my mine, looking at the sort of 
reports which people sometimes make? .' 

I think that, with the knowledge which the Government would have of that 
feeling upon the part of coal-owners, they would take great care in the selection 
of their Inspectors, so as to have them of a class to which such objections would 
not apply. 

602. Have you ever heard the subject of such an inspection discussed by coal-
owners? • 

I do not call to recollection just now that I have. 

603. You speak, in fact, almost entirely from the great facility which you 
yourself have always met with in your inquiries 1 

I do. 

. 604. Though you would allow a compulsory inspection, you do not wish any
thing else to be compulsory 1 

I do not wish the Inspectors to have any other compulsory executive power; I 
. ought to state my opinion, that I do not believe that any inspection, or the recom
mendations of the Inspectors, or any of the compulsory provisions that may be 
made by an Act of Parliament, will be successful in preventing accidents, unless 
there is a means at the same time of improving very much the scientific know
ledge of those who have charge of the mines; I do not mean the workmen, 
although I think they also should receive a proper education; but I more parti
cularly refer to those in charge of the mines, because, if they possessed means 
of acquiring a knowledge of the collateral sciences (which, to the disgrace of this 
country. cannot at present be acquired, from there being no institution devoted 
to mining education, although such establishments exist in other lands, where 
mining is of less value to the community), I believe that this would. be of the 
utmost importance in causing improvements in mining operation&, and enabling 
those in charge of them to understand those conditions necessary for keeping 
the mines always in a safe state, and even of working them with a greater 

. economy. 

601i. Have you visited the mines abroad 1 . 
I have visited some of the mines abroad, but that was before"my attention was 

specially directed to the subject. 

606. Were they in a higher state of working than ours! 
Those that I have seen could not be at all contrasted, as they were worked 

under totally different conditions. 

607. On 
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607 .. On what part of the Continent? 
In the Rhine Provinces. 

71 

608. As the mines are very extensive here, what number of Inspectors would 
you consider necessary to visit them once or twice a year? 

That I bave not paid attention to; but I might mention also, that, from a 
calculation which we made upon this subject, in giving in our Report to the 
Government, a small impost upon coal, which could not be felt, would produce 
a sufficiently large sum, not merely to" pay the expenses of inspection, but to 
give a very much improved state of education to the workmen in various districts, 
and to facilitate the establishment of colleges for the head viewers, and those 
having the more responsible charges. An impost of no more than a farthing a 
ton upon the coal would produce in England upwards of 33,000 I. 

609. Are you aware.that many collieries are now working at a loss, and that 
a great many are being shut up 1 

I have been so informed. 

610. Then an additional tax would not be very welcome? 
.A tax is never agreeable; but a farthing a ton is so insignificant in comparison 

with the value of the coal, and of the advantages to be derived from its applica
tion, that it would probably· not be met with much objection. Such a tax, 
whether compulsorily enacted, or, what would be better, voluntarily undertaken 
by the owners for the improvement of their own districts, would be favourable 
to all parties, by raising the condition of those employed in the mines, and enabling 
tbem to work at a greater profit than they do now. 

611. . You speak of a farthi~g a ton as a small sum; do you I'uow of any 
calculations of one-eighth of a farthing a ton made in the coal trade? 

No; there are no means of getting at a very accurate knowledge of the 
quantity of coal worked in this country; but the lowest calculation gives it at 
about 31,000,000 of tons per annum, and the higher calculations are much 
greater than that ; but, taking it at 32,000,000, the sum produced would be above 
33,OOOL 

612. How do you. make that calculation; if you are acquainted with the coal 
pits, you will know that there is a great difference in calculating the quantity of 
coal; some of them only calculate the quantity of coal sold, and those coals 
used for furnaces and ordinary purposes, and given to miners, are not calculated. 
In your 31,000,000 do you take the coal actually sold, because there are some 
millions burnt in the steam-engines, and used in other ways upon .the spot? 

The 31,000,000 is what has been considered the most careful estimate, that 
of Mr. M'Culloch. 

613. Of coal sold? 
I will read to the Committee the items. Mr. M'Culloch's estimate was made 

some years ago, and thereforE! the amount must have increased. In 1839, 
Mr. M'Culloch published the following estimate of the total produce in Great 
}Jritain: domestic consumption and small manufactures, 18,000,000 tons; 
employed in iron-making and greater ID!\DUfactures, railways, steam-bbats, &c., 
10,575,000; exports to Ireland, 1,000,000; exports to colonies and foreign 
parts, 1,449,417; Iilaking an aggregrste of 31,024,417 tons. 

614. That does not include the waste? 
No. 

615. Have you heard or made any calculation of the profits upon the whole 
coal trsde of England this year ? 

I have not. 

616. Have you visited the coal-mines in Ireland! 
No. 

The Witness is directed to withdraw. 

Ordered, That this Committee be adjourned to Monday next. 
One o'clock • 

• (164. II.) 
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Die Luna?, 2.50 Junii 1849. 

The LORD WHARNCLIFFE in the Chair. 

SEY:\IOUR TREMENHEERE, Esquire, is called in, and further examined 
as follows: 

617. WITH regard to the Inspectors of Mines abroad, nre they solely In
'spectors as to health, or is this combined with their other duties? 

It is very much combined with their other duties. 

618. Then, in fact, it is no more than an Inspector whom I send to a leasehold 
,of mine? 

Your Lordship may request your Inspector to combine both duties, and in your 
Lordship's mines such inspection may be effectual; but it is not so in many other 

·coal districts, otherwise we should not hear of so many fatal accidents yearly. 

619. Are there officers solely and entirely appointed with salaries to guard 
'against accidents in the mines on the Continent? 

Certainly not solely and entirely for that purpose, but for that and many other 
purposes. I think, if your Lordship will do me the favour of referring to my 
Report on France and Belgium, and also on Germany, you will see that I have 
,described precisely the range of their duties. 

The Witness is directed to withdraw. 

Professor DAVID THOMAS ANSTED, M.A., F.R.S, is called in, 
and examined as follows: 

620. YOU are Professor of Geology in King's College, London? 
I am. 

621. Some few years ago you had an opportunity of bestowing a good deal of 
.attention upon the system of working coal-mines in the North of England? 

Yes. 

• 622. Will you inform the Committee to what district your attention was more 
particularly directed at. that time? 

At that time it was directed entirely to the collieries in the neighbourhood of 
Newcastle. 

623. That was in the year 1845, was it not? 
It was. 

62-1:. Newcastle and Durham? 
Newcastle and Durham. 

625. In 18-1:6, did you present to the British Association for tile advancement 
of Science, a paper containing the results of your experience at that time on the 
subject of the working and ventilation of coal-mines in the North of England f 

1 t was in the middle of the same year 1845 that I made this communica.tion. 

626. Since that period, ha\'e you devoted any additional attention to the 
subject! 

Yes, I have been down a good many pi Is in various parts of the country, and 
whenever I have hnd an oppnrtunitv, J have visited pits in the Yorkshire Coal 
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Field, in the neighbourhood of Nottingham, in some parts of Leicestershire, and 
in the neighbourhood of Birmingham. 

627. And Staffordshire? 
And Staffordshire; I have visited collieries in the thick coal there, and also 

other collieries in the Potteries, and likewise in Flintshire. 

628. You have also visited some coal-mines in Belgium? 
Yes, and iii other parts of Germany, some in the East of Germany; not 

working the ordinary pit-coal, but beds of lignite; this was in Styria. II 

629. Have you, in consequence of subsequen"t investigations, been led to alter 
the views which you explained when you presented your paper to the British 
Association? 

No; I have seen nothing to induce me to alter any of the opinions which I 
then expressed . 

. 630. In the course of your inquiries upon the subject in the North of England, 
to which you have alluded, did you descend a considerable number of the mines 
in that district? 

Yes; I descended a considerable number; I do not know how many; but every 
day that I was disengaged, I devoted to a coal-mine. 

631. Will you state, in the first place, generally, what view your examination 
induced you to take of the general character of the management of the mines in 
that district? 

My opinion as to the management of the mines that I saw, which were most 
of them the larger mines, was, that they were as carefully and well managed 
.generally as work of that kind could be. I have been in the habit of seeing mines 
of other kinds on various scales, and I cousider- the coal-mine~ in question to 
be in very good condition. 

632. All coal-mines? 
I am speaking now of the coal-mines in the neighbourhood of N ewcastfe-upon

Tyne; I considered the general management to be good, as far as I was capable 
of judging. 

633. Have you examined any mines where there had been recent accidents? 
. Yes, I examined two mines; one of them was the Haswell, soon after the great 
accident at Haswell; and the other was the Killingworth; there had been an 
accident at Killingworth, by which ten people were killed, during the time I was 
in the district; and I went down the mine a few days afterwards, almost as soon 
as anybody could go down with safety. 

634. Were both those accidents caused by explosion of the fire-damp? 
Both of them. . 

635. Did you satisfy yourself at that time as to the cause of those accidents? 
In the case of the Haswell pit, it was some time after the accident that I visited 

it, and, although it was quite clear what the general cause of the accident had 
. been, it was too late for any inquiry as to the particular cause; there was no" 
doubt that it was an explosion from a very large quantity of gas; but the Killing
worth was an explosion from a smaller quantity of gas given off very quickly. 
I saw the cause of that very distinctly; it was what is called a .. blower" in the 
North of England, which had come off in a fault some time after the fault had 
been pricked; it was, I think, more than a fortnight or three weeks after the 
fault had beeu found and worked at, that the blower came off; it came off very 
sharply, bf\tween two sets of work; that is, between the time that one set of men 
'Were coming out of the mine and another set going in; and a little boy being 
allowed- to proceed before the men ,,-ith a naked light, the men having a Davy, 
the accident took place; it was entirely from the carelessness of that boy; he was 
found. in front, and the I·est of the people were behind. 

636. In order to explain the term -which you have used, a .. blower" means an 
opening made into some reservoir of gas, does it not? 

A .. blower" means a puff of gas, generally coming from a crack or fault, 
almost invariably producing a communication between two seams of coal. _ 

637. '1'hose 



PREVENTION OP ACCIDENTS IN COAL MINES. 75 

637. Those often occur without any warning? 
In this case it occurred without any warning at ail; the crack had been seen 

for Borne time; it was well known that there was a fault. though of a few inches 
only. and there "'as a distinct crevice seen, but no gas came from it until the time 
of the accident, and nobody could at all understand 'the immediate cause; when 
the gas had once begun, it continued to blow for a long time, and ,..hen I was 
in the mine afterwards. it was still blowing, so that, I could feel the puff of gas 
when I put my hand to the crack. 

• 
63~ There was no peculiarity in the atmosphere indicated by the barometer! 
No; there waa nothing to account for it at all; there certainly was nothing to 

account for it beyond a very slight change. which did not attract any notice; 
there waa no storm at the time. 

639. How long before you visited the mine had this accident occurred! 
This accident happened on the 3d of April, and my visit was on the 16th; the 

mine had been cleared by that time. , 
640. In the course of your inquiries at that time, you paid a good deal of 

attention to the method of working the seams r 
Yes. 

641. Did you see, in those cases at Haswell and Killingworth, anything that 
appeared to you very defective in the method by which the workings were ·conducted ? 

There was one point which struck me as being, to a certain extent, defective, 
and it is one that I have mentioned in the acc!)unt which I read at the meeting 
of the British Association; it is that in the case of the Haswell accident, there 
was to@ much communication between the different panels, or different places 
where the work is conducted. The works of a mine are conducted in several 
distinct compartmeuts; each compartment is called a panel; and if those had 
been completely separated, a very considerable number of the men who were 
not in the panel in which the accident happen-ed would have been able to get 
to the surface. 

642. But the explosion would have been more violent if it had been more 
confined, would it not? 

No, there is no reason to suppose that there would have been much difference 
in that respect. There was a certain quantity of gas to explode, and a certain 
quantity of mischief would have been done by it, but the eHilct would have been 
seen rather in the falling of the roof than in anything else. 

643. In that case you would have Iiad separate workings, entirely shut off 
from each other, and a separate ventilation for each! 

There is that to a certain extent in every large mine, and it was so, partially, 
in the Haswell mine; but there was communication between the two panels in 
several cases. 

644. Without doors, or anythin~ to shut them off? 
• Doors make no difference at aUm the case of an accident; I have seen a stop. 
ping 36 feet thick blown through. 

645. It would be an entirely new working? 
It would in that case be a distinct working. 

646. There would be aIlother kind of working P 
The two parts of the mine or panels would be separated by a very considerable 

thicknees of coal; they leave 60 or 100 yards of coal in those cases. 

647. You did not visit. that colliery before the accident 1 
No; my attention ,,'as directed to the subject of panels from seeing the work

ings at tbat time, and it struck me then as being very evident. 

648. Were the partitions or orattices, as they are called, restored at the time 
when you went there! 

Yes. 

049. Had the greater number of them been blown out? 
Everyone, without exception; the whole place is generally cleared by an 

explosion, even if it is a moderate one. 
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650. As the result of your observation at that time, not only in these cases of 
accident, but generally in the method of working mines, what is your view as 
to the possibility of diminishing the frequency of such accidents? 

It seemed to me at that time, that if the mines were placed generally under
distinct management, and the management was looked after by responsible per
sons, many of the minor causes of accident would be avoided. In the case of 
the Haswell mine, I think it is very possible that no inspection would have pre
vented the accident; and indeed I should not be at all inclined to speak to, 
any probable cause that might have prevented that accident. But tho~h the 
large and important collieries are well looked' after, I fe~.r that many of the 
smaller ones are in a much worse state, and greatly require attention. 

651. Much more than the larger ones? 
Yes. 

652. You are of opinion that no arrangement could have the effect of entirely 
securing the workpeople against accidents? ' • 

I do not think it possible, so long as coal is to be worked in deep workings, 
and with anything like economy, that accidents can be prevented. I do think~ 
however, that they might be diminished very much, and that the number of per
sons who a~e killed by these accidents might be diminished a good deal. 

653. The principal arrangement by which you would hope to diminish their-
frequency would be by establishing a better superintendence? ' 

I think a little supervision 'by Ii public officer is needed, as well as the ordinary 
superintendence of the viewer. . 

654. liow is the superintendence left, generally speaking, in those large
mines? 

Entirely to the head viewer and an assistant, or under-viewer; the viewer 
generally has several mines, and of course a great part of his duty devolves upon. 
his subordinate officer, whoever he may be; under him there are also other men. 
There are generally a great many persons to look after a mine in the Newcastle, 
district; thus it is the duty of one man to go through the mine every day, before 
the workmen go into it; he requires to be' a man well informed, and tolerably 
well educated, which he seldom is. ' 

655. It is upon that class of persons that the safety of the mine depends V 
To a very great extent. 

656. Had you frequent communication with those parties 1 
Yes; I had an opportunity of speaking to several of them; in fact, r went 

thr?ugh the mines generally with people of that kind, although accompanied by 
a vIewer. 

657. From your communication with them, should you say that they were
competent to the discharge of those responsible duties? 

They are generally men who have risen from the ranks; their first employment 
under ground has been during early boyhood, when they served as trappers 
(boys employed in shutting and opening doors), and from this they have gradually 
risen, according to merit; I think that has been generally the history of them. 

65S. Had you any means of judging what the amount of their education 
was? 

Very little, generally; there is education amongst some of them; but education 
is certainly not quite 80 good amongst the colliers as it might be; it is rather 
deficient. 

659. Supposing unexpected circumstances then to occur, involving any diffi
culty, do you think that those men are competent to take the proper precautions 
that might be required P • 

They are competent to a certain extent, but from want of education they are 
not able so well to judge of what would be the result of unexpected circumstances; 
so far as the ordinary work of the mine is concerned, I believe they do very well; 
but no doubt if they were better _I:ducated, and taught to think, as well as to do 
their work, the management would be better when difficulty or danger arose. 

660. Are you talking of the viewer or of the overman f ,. 
Not of the viewers; the viewers, generally speaking, indeed always, are men 

of-
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()f education; they are generally educated very thoroughly for their work, I believe, 
and lately much more so; soine of them have passed through the colleges in 
different parts of the country; in London I have had the sons of viewers at King's 
College in my own class. 

601. Many of them are men of high attaibments ? 
Many of them are exceedingly well informed; in fact, all the superior viewers, 

that I have met with, are so. 

062. Your observations were con'fined to the subordinate overlookers, wllose 
duty it is to examine the mines before the workmen enter f . 

Yes; the wastemen and the overmen. 

663. Did it occur to you at the time when you were making those observa
tions, that ther., were any obvious improvements which might be introduced in 
the existing ventilation of those mines? 

Not exactly; still, I may observe, that there is one thing which is required to 
be known with regard to ventilation. I believe there is no distinct knowledge of 
the extent to which air may be split in a mine. The splitting of the air is a 
technical name for dividing the current of air, by which means the air that is 
made to pass down one shaft, and is conveyed along the main workings for a little 
way, is, part of it, allowed to go along the rest of that line of road, while another 
part is made to branch off to the right or left. as the case may require. Gene
rally, I believe the viewers are not aware of the extent to which the air may be 
split. There is no doubt that you may multiply the quantity of air put down 
the shaft many times, probably not less than thl'ee or four times, by splitting 
under certain circumstances. It is well known that, if air is carried too far, there 
is great friction; and splitting the air; although one of the most important 
parts of ventilation, is one upon which, perhaps, there have been fewest 
experiments. ' 

664. What is the great object of splitting f 
To multiply the quantity of air put down the shaft. 

665. To ditfuse it more over the mine, is it not? 
Yes. Perhaps your Lordships will allow me to refer to a nole of an experi

ment which I made upon the subject of splitting the air in one mine. I went 
into one of the pits that was rather newly started, in which the workings were 
not very far advanced; it is one of the mines of which Mr. Wood is viewer; I 
went with him, and the notes that I made at the time are these: .. In this work
ing. the air at the bottom of the shaft is at once split into three currents, the 
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principal one going into the north district." This is a tracing from the worl,ing Vide Appendix I. 
plan of the mine--[pI'otiuci71g the same]. ' Plan, No. IV. 

666. What mine is this ? 
The Tyne Main; one on the south side of the Tyne. near Newcastle. .. Ou 

measuring the ail; in the usual way, it appeared that 20,000 cubic feet per minute 
passed along the rolley-wRY into the workings." 

667. How was that ascertained? 
Dy firing a small quantity of gunpowder, and measuring the rate at which the 

smoke trsvelled ; that is the usual way. 

66S. A rough experiment? 
A rough experiment, but enough for practical purposes; and then, of course, 

measuring the area of the way. .. It appeared that 20,000 cubic feet per minute 
passed along the rolley-way into the workings, moving at the rate of about 
4i miles per hour. In order to see the full eft~ct of splitting the air, we then 
()pened a communication at once to the furnace, by which the air was enabled 
to travel directly to the upcast shaft. It then appeared that, while the 
(luantity passing along the rolley-way was reduced only one-fifth from 20,000 
to 10,000, 8S much as 20,000 feet were passed into the furnace-drift, so 
that the effect of splitting had been to introduce 16,000 feet of air per minute, 
in addition to that which before passed into the workings." 

669. What do you call the rolley-Way? 
The rolley-way is the main line of road through the mine. There were 

thus 16,000 feet in addition; since only 20,000 feet had passed into the mine 
!164. II.) , II: 3 before; 
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before; and now 16,000 feet additional passed into the mine bvsplitting the 
air close to the bottom of the shaft. • . 

670. Those were as('ertained by the same process? 
Yes; so that the effect of splitting had been to produce 16,000 cubic feet of 

air per minute, in addition to that which had been before passed into the 
workings. 

671. Supposing tbe means of observation were sufficiently correct, the dif
ference would be.16,000 feet? 

Yes; that was by one split. 

. 672. Do you think that that means of estimating the quantity is sufficiently 
accurate to enable you to tell that that was really the difference? 

There may have been a variation of 1,000 feet or 2,000, but it could not be 
much more than tbat; 'there is no way that the air could pass excepting by the 
.way we measured it; what we observed was' probably a minimum result, at any 
rate. . 

673. When you had the furnace in action here, and carried the air from the 
downcast shaft straight to the furnace, what was the moving power iIi the other 
case? 

It was also the action of the furnace through the mine. 

674. It was a double action, a direct and an indi.rect? 
Yes. 

675. The action of the furnace was the same in both cases, both before and 
after? 

Yes; there was still sufficient draught from the furnace to carry up this large 
extra quantity of air. 

676. To what would you attribute that; would it be that" the 20,000 feet 
being subject to ~carcely any friction, being close to the furnace, it would be taken 
much more readily? 

Yes; but I think it is quite clear that the draught of the furnace was sufficient 
to carry up much more air than went to the workings. 

677. Then if the draught of the furnace was so powerful, would it not have 
naturally' increased the amount of the current in the first instance? 

Of course; but there is the friction to be taken into account; there is a very 
large friction. . 

678. If the whole of the current is taken through the passages of the mine, 
the friction will considerably decrease the amount of it ? 

Yes; the great object of splitting is to avoid the friction of air in the passages; 
under the old system the air would be permitted to trayel 50 or 60 miles in a 
large mbe; now you cut it into panels, and perhaps no one current will travel 
more than two or three miles. 

. 679. Is not the friction a very important element in the question? 
Very important; and it is'important in two ways, because if you carry too 

much air through aU the workings, you do no good; you make the workings 
very unmanageable; it is very inconvenient to have a strong current of air in the 
principal workings, and may even be injurious. , . 

080. Can you say what amount of current would be practically inconvenient 
to the working of a mine! . 

I think a current of eight miles an hour is very decidedly inconvenient; foar 
miles an hour is more than is pleasant to meet with; if you make use of a candle, 
it blows the flame of the candle too much. and melts the tallow. 

681. Do you suppose that these workings, as you saw them, would have been 
sufficiently ventilated by a current of four miles an hour? . 

The current of four miles an hour is in the main passages, but it is quite im
possible to keep that up through the' workings; however you, manage, the cur
l'«mt must De more considerable at its first going in than at its coming out. 

682. Then, 
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682. Then, in point of fact, you are not aware that there are any general 
sug~estions to be made for the improvement of the system of ventilation 1 

Except that it is very desirable to lmow how far the air can be split, and 
under what circumstances the splitting of it may be most effecluallyand most 
favourably managed, and that 1 think is not sufficiently known; I think that, 
generally epeaking, the viewers do not pay sufficient attention to the splitting 
of the air "here it is required j generally they find that they can get air enough 
to be pleasant by a moderate amount-of splitting, and they do not trouble them
selves about it beyond that. 

683. Do you think that, generally speaking, it is necessary to obtain greater 
power (or the pUfJlOse of ventilation than is obtained by the furnace 1 

For the ordinary working of the mine under ordinary circumstances, I do not 
think it is. . 

684. You think that the furnace might be made sufficient 1 
Certainly; the furnace is quite sufficient for ordinary purposes. 

085. Have you observed' that tile ventilation by the furnace is generally 
well managed; that the furnace is properly used, and that its full power is 
obtained? 

Yes, in new pits there is a good deal of attention paid to that; it requires to 
be well set, and that may be rather an expensive thing to manage properly; 
but when it is once placed, and there is a good communication with the mine, 
and there are not too many angles about it, I believe that it generally serves 
very well indeed. 

686. Have you ever seen any other system of the kind in operation? 
No, I have not seen any other system of ventilation; I have seen the system 

of no ventilation very frequently. • 

687. The sys~em of no ventilation, is merely allowing the ordinary defect of 
the warmth of the mine to operate? . 

Yes, in some way or other there is always a current of air; but it is con
stantly changing direction in mines where there is no artificial Yentilation. 

688. Is there any observation made by the barometer? 
No, there is no barometer in the pit. There may be a barometer kept in the 

engine-house, and there are some observations by the barometer there; I had a 
~t'ries of observations from Mr. Thomas Taylor, which he had kept carefully; 
they are now published in the Mining Almanack of this year. 

689. Do you consider the observation by the barometer an essential point in 
the management of mines? • 

The result of the observations made during a great many accidents. and after 
a great many accidents, was, that there was no change by which you could at all 
account for the accident; sometimes the- barometer would rise, and sometimes 
it would fall, within a few minutes of the time of the accident. 

690. Did you never know a barometer kept in the pit? 
No; but there may be in some mines. 

091. These observations were made in the engine-house? 
The observations that Mr. Taylor made, I think, were made in the engine

house, or close by. 

692. Were not vou led to conclude that the escape of gas was greater at the 
time wben the barometer was low 1 

There is no doubt it makes a difference, particularly in those mines where 
there is a large goaf in which there is much loul air ; there it makes a manifest 
difference j one could tell that by the way in which the viewers have spoken of 
it; they have said, •• There is not much gas to-day j it is a fine day." 

693. In a cold atmosphere are the mines less susceptible of explosion? 
I do not think the temperature has much to do with it; I do not think that 

in any of the observations the height of the thermometer has been observed, but 
accidents have happened in all parts of the year. 
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694. Have you ever considered the question as to whether it would be 
desirable that Government should attempt to establish anything like an inspection 
of coal-mines 1 
• ~ thought at the time when I e~amined the N e'Ycastle mine, and I expressed 
It m the paper read at the meetmg of the Association, that some superinten
de.nce would be very useful, and was absolutely necessary in many cases in those 
mmes. 

695. What is your view as to the nature and the limits of that superin
tendence? 

It seemed to me that, beyond seeing that the well-known rules of ventilation 
were properly carried. out, and the best methods of ventilation known in the 
district adopted, which would no doubt be suggested by an intelligent viewer, 
beyond justice being done to the viewer, in fact, there could be very little effected. 
I consider, in short, that a general superintendence of the method proposed by 
the viewer, supposing him to know his work, and the insisting, if necessary, that 
his suggestions were carried out, properly, would be all that could be done; I 
think that any general rule with regard to the working of mines is totally out 
of the question; I am quite satisfied that nothing could be done in that way. 

696. Even in the same district? 
'Even in the same district; each mine must depend upon its own circum

stances j every difference reguires a particular management. 

697. And the use of an Inspector would be to see that the viewers'plans were 
carried out? . 

To see that the general principles of ventilation were properly carried out, 
and, perhaps, to suggest improvements from time to time; this might be useful, 
because since viewers cannot generally go from one district to another, they do 
not hear and·do not know what is done; some of them, no doubt, know better 
than anybody else; but it is only the large mines that can afford to have a good 
vie,ver; some of the smaller mines are without that kind of !luperintendence, 
and they '\\>ant it much more than the larger ones. 

698. At the time when you had communication with the coal-owners in the 
North, do you think that there would have been any disposition to receive 
favourably such a proposal ? 

I believe most of the principal viewers at that time would have received it, 
and would now; and I believe that they would not object to anything like a rea
sonable superintendence; they would, however, certainly object to anything like 
control; anything like an order from an Inspector, 

699. 'Vould it be your view, also, toat there should not be any authoritative 
power g~ven to the Commissioners? 

I think it very desirable that at first, at any rate, there should be nothing like 
compulsory power to insist upon any method; in fact, 'it would be throwing the 
responsibility of working the mille upon the Inspector, which would be very 
unreasonable. 

700. If the Government have thought 6t to commission any well.qualified 
persons to make inquiries in these districts, and to communicate with the C?al
owners, giving them advice and making suggestions, do you think that that IS a 
useful course? 

1 think it an exceedingly usef\ll course, 

70 I. How far would it be useful or necessary for the Inspector to see the plans 
of the mine 1 .' 

Absolutely necessary, and absolutely necessary for bim to go dQwn. 

702. How would the Inspector see them if it were not compu~s?ry? 
I presume that it must he compulsory so far; a compulsory VISit at any rate, 

but not a compulsory measure consequent upon the visit. 

703. That is to say, if that power of inspection were n~t given in a c?m
pulsorv form, the Inspector must confine his operations entirely to those mmes 
where 'he was admitted voluntarily? 

Yes j no doubt in the course of time this would settle the qu~stion, because, 
mines that refused inspection would generally be supposed to be In a bad state. 

however. 
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however, as there are generally more workmen than there is work to do, there 
is no difficulty in getting men who would go on with the works even in the case 
of mines known to be managed without proper superintendence. 

704. If the viewer and the Inspector differed, how would it be settled! 
I can only suppose that thlf Inspector would report upon the subject, and then 

if, after a difference of that kind, an accident happened in the mine, of course the 
viewer, acting upon his own opinion, and not acting upon any Buggestion that 
might have been made, would be consirJered culpable. 

705. At any rate he would have to justify the opinion which he- had given 1 
Certaiuly. 

706. And the inquiry of a coroner's inquest would at all times be a consider-
able check? . 

It would so, no doubt. 

707. You have also, as you have told us, examined coal-mines in other dis
tricts; you have been to Yorkshire and other disbicts 1 

Yes. 

708. Have you found a great difference in the system of working in those 
mines? 

The difference in Yorkshire is total; it is quite a different system; 'the dif
ference consists in not obtaining the coal by a system of galleries at right angles 
to each other, leaving large pillars for a time, as they do inthe North of England, 
but removing what is called a side of the coal at once. 

709. Which should you say, upon general principles, would be the most secure 
mode of working a colliery with a view to the case of accidents? 

I think that in the Newcastle Coal Field (indeed I know it) the long wall 
method is quite out of the question in most of the ruines, since the state of the 
roof would not adruit of it; the long wall method is the best, as far as economy 
is concerned, where it is available; it might be introduced into some of the 
Newcastle mines, but not, probably, into many of them; it is much more dan
gerous, as far as the chances of accident are concerned, when there is much 
gas. 

710. Were there many accidents, during the time that you were acquainted 
with the mines in the North, from the falling of the roof? 

No serious accidents during the time that I was in the district; accidents of 
that kind do not happen very frequently i they happen from ~me to time, and 
are numerous because the whole number of collieries is large; but I know that 
they are not nearly so numerous in the North of England as they are in the 
thick coal of Dudley, and those parts; there the accidents from the fall pf coal 
are very serious. 

711. Do you think that there aM any general regulations which ruight be 
adopted for diminishing that class of accidents l' 
• It is very difficult to say; the workings in the Dudley Coal Field are not 
generally considered to be very perfect, I think; at the Bame time that it requires 
a much more practical knowledge of that district than I possess to suggest any 
improved method. 

712. With respect to the ventilation in those other districts, should you say 
that the ventilation there is as well managed as it is in the Northern districts, 
generally speaking? 

No, I do not think it is; as far as I am acquainted with collieries, I should 
Bay that the best ventilation is in the well-managed mines in the North of England. 
in the Newcastle district. 

713. Are the collieries in those other districts, generally, upon a smaller scale 
than those in the North of England? 

Almost always. 

714. You told us before that you considered that the largest collieries were 
generally the best managed r 
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.1 think this is the case generally, but there are exceptions; one of the best. 
managed collieries, in some respects, that I have seen is at Nottingham; it was 
not a very large one, although one of the larger collieries there. 

71 5. What are the most general defects of the ventilation in those collieries 
in the Midland districts? 

Generally the total neglect of everything like looking after ventilation; there 
is no principle, generally, of ventilation in the more carelessly managed of them. 
That is not the case, however, in Yorkshire, where they have their own methods of 
ventilation ~ ~nd in some of. the Staffordshire min~s they ~ave also peculiar sys
tems; proVIding a separate httle channel for the all'; that 18 the case in some of 
Mr. Gibbons's pits, but generally it is not so. 

716. Do they make use of the furnace? 
Yes. 

717: Wherever there is any ventilation they use that mode? 
Yes. • 

718. Can you say whether the accidents in the Staffordshire district are as 
frequent as those in the North? 

Not from explosions; accidents from that cause are very rare indeed. 

719. The coal is not so fiery? 
The coal is not so fiery; I do not think the coal sings in the Staffordshire 

district at all; the thick coal certainly not. . 

720. And the spaces in the Staffordshire collieries are very diiferent? 
The coal is enormously thick tbere. 

721. Therefore a system of ventilation, though desirable in other respects, is 
not so essential in the Staffordshire districts as in the North? 

No. 

722. The principal coal in Staffordshire is 30 feet thick ? 
Yes, the thick coal; the 10 yard seam. 

723. Should. you say, from what you have seen of collieries, that they are 
generally provided with two shafts! 

There are very few exceptions among well-regulated collieries, I think; there 
are some exceptions, but they are few. 

724. In all the collieries in the North? . 
In all those that I saw, there were two; I think Jarrow has only one, but I 

am not quite certain of it. 

725. Do you consider that a very essential point in the ventilation of a 
colliery! . 

I do; absolutely essential, because when an explosion happens, if it reaches 
to the pit bottom, it must blow away the. separation between the two shafts, and 
then of course every thing is gone. 

726. I t destroys ventilation altoget~er! ... . . 
Entirely; and the difficulty of getting ventilation mto a rome agam after that 

is very great, and there is great additional danger. 

727. Is not the making of two shafts such an expense that many collieries 
could not afford it ? 

1 believe Dot; I believe there is no instance in which two shafts might not 
be made with advantage to the wo~kings as well as to the safety of the mine. 

728. Is it not a very great cost? . . . 
In a few cases the shaft is an enormous expense, but even then It 18 usual. to 

sink two shafts together. One of the most expensive shafts ever sunk is at Monk, 
wearmoutb; there are there a pair of shafts 300 futhoms deep. . 

729. Would not it require a very large expectation of coal to justify that 
expense? . 

It generally happens that those deep c?llieries are in very large ro~alties, and, 
of course, in a very large royalty there IS a great result to be obtalDed, and a 
large expense can be properly incurred; nobody would think of sinking a shaft . ~ 
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of 200 or 300 fathoms in the rnnaJl royalties commonly taken in the Miinand 
counties. ' 

730. Have you paid much attention to the mode of lighting mines ! 
Yes; considerable attention. 

731. Are you satisfied of the security of the Davy lamp 1 
I am; I have been myself with a common Davy lamp in atmospheres oC 

every possible degree of explosibility. I have beeu in an air in which no Davy 
lamp would remain alight, and in whielJ. no flame would live at all; and I have 
been in atmospheres of every degree of impurity. from that to the open air. 

732. You are led, therefore, to conclude, that if properly managlld, it is a 
secure instrument! 

I think it is clear from this, that every viewer and every deputy-viewer and 
overman, every person whose duty it is to go into the worst parts of the mine 
in the Newcastle coal-field, uses the Davy 18lllp; and has llSed it ever since it 
was invented, and 1 believe that there has been no instance of an accident when 
a viewer has been using his Davy. The wasteman, who is the man whose 
business it is to go into the worst parts of the mine, invariably uses the Davy, 
and bad accidents never originate with a wasteman; the accidents have all 
happened in the other parts of the mine. 

733. From the result of your inquiry and communication with the persons 
respoD&ible for the state of the mines, have you come to the conclusion, that in 
most cases the acciden ts were caused by the use of some naked light, or by the 
opening of the lamp! 

There is DO doubt that in one or two cases, and I believe in the Haswell case, 
there has been a fall of coal which broke' the Davy, and thus produced the 
accident; and I believe on one occasion there was found a Davy uninjured when 
an accident had occurred; but I do not think there' is any good evidence to 
prove that there was a passage of the flame of the Davy through the gauze 
setting fire to the gas outside. I have been in a great many currents of bad air, 
and seen the Davy used carelessly, and waved about, but I never saw the flame 
at all in such a state that it could communicate with the outside by passing 
through the gauze; it can be done, I IUD aware, with a jet of gas in a 

. laboratory. 
734. And by a violent wind 1 . 
Yes, I believe you can do it 60; I have seen it done, too, by waving the Davy 

violently through fQul air; you can sometimes in that way induce a point of 
flame to pass through the mesh. 

735. With a wind rapidly passing! ' 
Certainly in such a case I should consider it hardly safe, but where it is at all 

properly managed, you can be sure of it. To avoid any effect of the current of 
air upou it, there has been a short shield introduced, which serves to reflect the 
light, and to prevent a current of air from passing through the lamp. 

736. Have you ever seen the foul air pass into the lamp and burn ! 
.. Yes, that is quite safe. 

737. Supposing a current of air passing through the Davy lamp, do you think 
that there would be no danger? 

I believe the only danger is when the flame of the lamp is passed through the 
gsuze by strong pressure, and liven then it must be the flame of the lamp itself; 
the mere flame from an explosion witbin the lamp lasts too short a time to do 
any harm. 

738. You, yourself, would have no hesitation in relying upon the Davy 
lamp? 

Not the least. 

739. Was it not known from the time of Sir Humphrey Davy that it was. 
under certain conditions, liable to danger r . 

Yes; Sir Humphrey Davy mentioned, in his little book on the Davy lamp; 
in what way it ought to be used. 

740. Under those conditions you would think it dangerous to expose yourself 
even with the Davy lamp? 
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I should ~ot, of course, play tric~s with the Davy lamp in a bad atmosphere; 
these are things that one would do m a laboratory, where"there is no danger of 
any serious explosion; hut in anything like a foul atmosphere, one is careful of 
it; and in placing the Davy lamp into the upper part of the roof to see the state 
of the air, one would move the lamp quietly. 

741. Supposing a very strong current obtained in the passage of the mine for 
the purpose of ventilation, would not that cause circumstances which would 
produce danger in the use of the Davy lamp? 

No doubt a current of air would do so, supposing it to be strong enough to"' 
pass through the waste of the mine with great strength." I never myself saw 
anything like a considerable current of air in the waste; in the bad part of the 
mine the air is generally very slow, not more, perhaps, than a mile in an hour. 

742. Do you think, under general circumstances, that that is sufficient to keep 
the mine clear? 

It keeps tbe waste sufficiently elear for all practical purposes; I have been 
through all the worst part of the waste of a large mine without meeting any fonl 
air; you can always tell whether the foul air is present by the appearance of the 
Davy; it alters in colour a little, and the flame lengthens. 

743. You say that, so far as you are aware, explosions will not take place more 
in warm weather than in cold weather? 

I am not aware that there is any difference. 

744. Do you mean to say that you have ascertained, practically. that they do 
not, or that you are not aware 1 " 

1 am perfectly aware of this, that accidents have happened in all states of the 
weather, and that there have been bad accidents in all temper-dtures. One of the 
great accidents has been in July and another in December; the great Haswell 
accident was in November. " 

745. Are you aware of any observations with respect to the state of the wind 
at the time of the accident? 

Yes, in the same paper that I had from Mr. Taylor, he mentions the condition 
oithe wind. . 

746. Accidents take place in different winds 1 
In all kinds of winds. 

747. Is that as to the current of the wind"whether the wind blows a fresh gale 
or har.d? • 
. No, I do not think that that was mentioned; it was merely as to the direction. 

I cannot'speak quite positively to that, but the observations are on record; I had 
them published myself in the Mining Journal, in order that they might be 
referred to ; and· they have since been copied into the Miuing Almanack of this 
year. 

748. What would be the state of the explosion in a mine if the air was going 
at eight miles an hour in one of the recesses or galleries? 

The faster the rate of the current, the more rapidly the blower is mixed with 
a sufficient quantity of air to ren~er it expl~sive; it is not e~plo~ive until it ~s 
diluted; and it must have a certain proportion of atmospheriC 8lr to make It 
explosive. 

• 
749. If there is beyond a certain quantity of atmospheric air, it will not 

explode? . . .. . ." ". 
No if there is more than 12 or 14 times the quantity of mr, It IS not explosive; 

therefore. if it could be at once mixed with that large quantity, it w~uld bl! p~r
fectly safe; but when a current of air comes upon the blower, .and mixes wlth.lt, 
it must exist in all degrees of explosibility: between that pomt and th~ pomt 
where it is perfectly secure; and the more air that passes through the mme, the 

:~::':~d :~ :::~;:r ::' a:h:u:::s:er::e:ew:: :rot::S:o;~: ::::: 
inflammable ir mixed with atmospheric air which causes explOSIOn? 

I thinl!. th t it is quite established, that 14 times is perfectly safe. 

\ 751. Fourteen , 
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751. Fourteen times the quantity uf atmospheric air that there is of infiam-
mabIe air? . 

Yes. 

752. What is the least quantity tu make it explosive! 
I think it is five times, between five times, or four times it may be, and 14. 

753. No current of air through a mine would entirely put an end to ex-
plosion? 

I believe not. •• 
754. When you say four times, do you mean four times theweight? 
No, four times the volume. 

755. Supposing that in any mine a very efficient current of air is established, 
and carried by the best syste.m through the workings, 80 as to diffuse it properly, 
do you think that, under those circumstances, what is called a fiery mine may be 
made pretty secure from accidents 1 . 

It may be made perfectly safe for all ordinary circumstances, but it cannot be 
made safe against the accident of a blower; nothing, I believe, can secure a mine 
from that, because a puff of gas may at any time, and at a moment's notice, occur 
wh"n communication is opened by a crack or fault with another seam of coal. 

756. Nothing can save it! 
Nothing can, I believe, prevent it from being highly dangerous. 

757. Do you think that such a precaution would prevent the possibility of an 
escspe of gas from the wastes? 

I think it does that l it may do that to a very great extent, and might do it 
perfectly, because the quantity of air should always be calculated with reference 
to the extent of the w8ste, and the extent of the goaf. 

758. But there must be always some danger, in your opinion, from the 
occurrence of blowers? 

Yes. 
759. No precaution of ventilation could counteract that, so far as you know! 
No; and I believe that the greater the quantity of air passed into the mine. 

the more the danger is in case of a blower. . . 
760. From what cause? 
From its mixing so much more quickly, and coming so unexpectedly to a 

distant part of the m.ine. 

761 ... You do not think it possible, then, to make the current so strong as to 
overcome anything of that sort! 

I am quite Bure not; it is not within the limits of possibility; when a blower 
is very large, nothing can prevent it from being dangerous within a certain 
distance of the blower. 

762. And have you seen blowers discharging as much as that? 
Yes. 

763. Can you state what is the largest amount of in1I.ammable gas that you 
have ever found issuing from a blower? 

It is not easy to estimate anything of that kind; one is quite in the dark, and 
does not stay much longer than is necessary. 

764. No .conceivable velocity of current would be sufficient to dispel and 
destroy the danger of any Buch escspe of gas? . 

No; it is well known what quantity of gas is given off from a certain area of 
coal under some circumstances; evidence was given upon that point by 
Mr. BuddIe before the Committee of the House of (;oUlmon& .. on Accidents in 
Mines" in 1835, and it is quite enough to refer to one case; that is the case of 
the Bensham seam, which is certainly the most fiery seam which is known in any 
part of the district now. 

765. From faults' 
No; it is one particular seam of coal. and it gives off more gas than any other 

seam, and the Wallsend pit gives off more gas ~an any other pit, 1 believe. 
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766. But there is not the danger of faults in the Bensham seam! 
If it should so happen that a lower seam communicates with that seam by a

fault, which is the case sometimes, a very large quantity of gas would probably 
come off by that fault, and when it was pricked, there would be a very heavy 
blower. 

767. Do you know the fact that it dues happen that more than I 000 feet of 
gas per minute, at least, is discharged by blowers! '. 

I am unable to state positively the quantity of gas issuing in any case from a 
single blower. . 

768. Do you know whether, in the case of mines passing under towns, addi
tional precautions are taken in the way of props? 

Yes; that is quite certain to be the case, because any damage done bv a mine 
must be repaid by the mine.owner; in the case of Newcastle, for instanCe. some· 
of the workings are nnder the town, and when a crack appears, the mine-owner 
is called upon to replace the building, so that they are very careful; they generally 
leave a very large quantity of coal under a town. 

769. Then, in point of fact, you do not think that inspection is requisite (or 
that purpose! 

No; I think that the interests of the mine-owner are quite enough to make 
him take care of that in the neighbourhood of towns. . 

The Witness is directed to withdraw. 

NEIL ARNOn, Esquire, M. D., is called in, and examined IS follows : 

770. YOU belong to the medical profession? 
I do. 

771. And you have for a long time devoted your attention to the subject of 
ventilation in all its forms! 

Yes, as a matter of the greatest importance in relation to health and disease. 

772. Among other forms of ventilation, you have considered the method in 
which it should be most effectually applied to the workinq of ~es ~ 

I have. 

773 .. But not having had any personal experience or opportunities of observing 
the working? 

I have never descended into a mine. 

774. According to your information upon the subject, what should you say it 
is that is most deficient in the system of ventilation in mines! 

I think np to this time the system of ventilation, not only in mines, but in 
almost all other cases, has been defective, chiefly because the quantities of air 
injected or extracted have not been determined and regulated by accurate 
measure. The whole question of ventilation is in reality a question of com
parative quantities or measures, for the object is to ensure that in any place 
there shall always be present that known proportion of atmospheric air which 
renders harmless any other gas or aerial matter, such as the breath of men 
or coal-gas, which, when accumulating beyond certain known proportions, 
become deleterious or dangerous. Thus it is known that if coal-gas accumulate 
BO as to be a fifteenth part of the air in a place, it renders the whole mass of air 
inflammable or slightly explosive, as discovered on the approach of a. lighted. 
candle; and if before the approach of the candle the proportion of gas be as one 
to ten of common air, the explosion is as terrible as that of gunpowder. So,~. 
if human breath accumulate in a place so as to be about one in fifteen of the air 
present, it begins to be hurtful to persons breathing it again, as shown in the pale 
countenances and impaired health of those who are much in the house and 
usually breathe confined air; and if the proportion of breath to air increase 
much more, the persons die at once of suffocation, as happened lately to 73" 
persons in a passage.boat in the Irish ChanneL But in all such cases it is 
possible, by ~aintaining in the place .always the .d~e known I?foportion of 
atmospheriC Illf; to render· the other admIXture, even If It be the pOISoned breath 

of 
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of a patient labouring under infections fever, perfectly harmless or inert. The 
means hitherto employed to move air in ventilation have not been such as also 
either correctly to measure the quantity, or to ensure the passage of the right 
quantity. For a great chimney· shaft may have fire burning in it uniformly, 
a fan-wheel may be turning at the same rate, or a steam-jet may be playing 
as usual, and Jet little or no ventilating air may he moving. About 100 
years ago, Dr. Desaguilliers and Dr. Hales proposed large bellows and pumps to 
move the air, and it might have been expected that these would also have 
measured accurately the work done, but a fault in their construction prevented. 
this in a great degree, and they were found to be so expensive in various ways, 
chielly because of the enormous power wasted in working them, that although 
they bad been employed with great advantage in some of the ships in the Navy 
and in other situations, they gradually fell into disuse. Now that the subject is 
better understood, and that pumps can be made with the curtain valves, 
which offer no sensible impediment to the passage of air, we find tbat the same 
quantity of air may be moved by about the eightieth part of the force which 
Dr. Hales had to employ. 

775. Then the principal desideratum, according to what you have stated in 
your ans wer, in the usual systems of ventilation, is the power of measuring the 
quantity of air supplied? . 

Yes; of measuring the quantity of air, while at the same time a cheap 
and unfailing means moves along exactly the quantity previously ascertained to 
be required in the situation; and this, without the need of troublesome super
intendence as at present, likely often to be wanting. 

776. That is upon the principle that the air which comes into the pit must be 
pure air, atmospheric air ? 

Yes. 

777. Do you think that there are means attainahie of effecting ventilation to 
any great extent, Bnd without any very great expenditure, and at the same time 
of accomplishing the admeasurement of the amount of air supplied? 

I do. There are various simple and cheap means of accomplishing all these 
objects. The means, which I think the best for general purposes, is a form of 
air· pump; persons everywhere are so familiar with the instrument called a 
pump, consisting of it& barrel and piston, that, 011 seeing it in use, they are 
at once aware of its purpose, and nearly of the amount of work which it is 
performing. An apparatul of the kind 11'81 put in the Consumption Hospital here 
about three years ago, when I was consulted as to the best means of securing 
ventilation in that hospital. 

,778. That is the Consumption Hospital at Brompton ? 
Yes. The pump there is a wooden barrel, three feet square, and six feet deep, 

with a light piston ·of wood, somewhat less than three feet square, moving loosely 
up and down in the middle part of the barrel, yet os closely as it can, not 
to produce wasteful frictiOll. Curtain valves occupy spaces above and beloW' 

.. the piston. T\\o such pumps are connected with the ends of a beam, moving 
like that of a steam-engine in obedience to a crank. By means of that double 
pump, 2,000 cubic feet of air have since been measured into that hospital every 
minute, night and day, in summer and in winter; the air in the winter being 
warmed to the necessary temperature, so as artificially to maintain always a 
mild climate. For the purpose of moving the ventilating pump a small steam-
engine is used. . 

779. What is the power of that steam-enginet 
One-horse power; but it would do many times the work here required. A 

smaller engine than of one-horse power costs scarcely less, and is rarely to be 
found. Before the steam-engine was completed, two men were employed by 
turns continuously to work the pump night and day; and one of these, to 
show how easy his work was, used to move the handle round with the fingers 
and thumb, as if he were holding a pen, and yel was he measuring 2,000 
cubic feet of air into the hospital every minute. When the steam-engine was 
completed, it "'as so arranged as to he self-regulating; the boiler having a kind 
of valve applied to it, which admits to the fire a perfectly uniform stream of air 
under all changes of chimney drallght. It matters not, for instance, whether 
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the chimney has twice as much, or half as much, force as usual: the same 
quantity of air always enters; the combustion is always uniform; the produc
tion of steam is similarly uniform; and the air-pump, like a pendulum, goes on 
making its 20 strokes per minute regularly during the whole of the time. . 

780. And supplying 2,000 cubic feet of air per minute 1 
Yes. 

781. And this has been in operation for three years 1 
Yes. 

782. With perfect success 1 
'With perfect success. 

783. The air that is warmed comes in from heated passages ! 
Yes; in winter it passes through an arrangement of what have been called 

water-leaves or plates. They are deep narrow troughs of sheet copper, con
taining each a mass of water, which has the shape and dimensions of a deal 
board, half an inch thick, eighteen inches deep, and four feet long. They are 
placed on edge side by side at the distance from one another of half an inch. 
The water in them is kept warm by circulating constantly from two water-stoves 
near, and all the air entering the house is caused to rise between the leaves, so 
that any temperature desired may be given to it. All this heating apparatus, 
also, is rendered self-regulating, requiring of the attendant only that he put coal 
into the fire-place once in twel,:,e hours. 

784. And it feeds itself! 
Yes. 

785. What is the cost of that apparatus! 
That now described was the first thing of the kind made, and I think the cost 

of the water-stoves and leaves was about 1401. 

786. Does that warm the whole hospital? 
Yes, the whole of the wards and corridors or passages. 

787. What is the number of cubic feet? . 
Two thousand cubic feet of air per minute are pumped into the hospital; the' 

air, having entered the great distributing shaft, is conveyed by the ramifications 
of this to all parts of the house, and then, by the action of regulating air-meters 
or valves placed at the air entrances, every room receives its due proportion of 
the whole quantity of air entering the hospital as correctly as the patients receive 
their allowance of food and drink. 

788. What is the greate~t distance to which the air is conveyed in that appa
ratus? 

It is conveyed in thtl Consumption Hospital at about 150 feet only; but I may 
mention that the new Marine Barrack at Woolwich, which is about 700 feet 
long, has an apparatus of the same kind, which has warmed it now for two 
winters; the air-pumps there, with pistons of four feet square area and four feet 
stroke, are adjusted to give 4,000 cubic feet of air per minute as the supply fo~ 
1,000 men. 

789. What is the power of the engine there? ... 
Two-horses power, I believe, which is much more than is needed; the size was 

decided upon without consulting me; and the engine has not the advantage of , 
self-regulating fire for the boiler. -. 

790. And the air-pumps supply 4,000 cubic feet of air per minute 1. 
Yes; with the slow movement of 16 double strokes per minute they supply 

4,000 cubic feet; with quicker motion they would give easily 5,000 cubic feet Qf 
air per minute, or 6,000. 

791. What was the expense of that engine? 
It cost, I understood, about 1201.; I have no doubt that when many such 

engines are wanted, they will be sold for less than 100 I. each. 

792. Including what you call the water-leaves? 
No, the engine alone. . 

793. What 
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793. What would be the expense of the rest of the apparatus? 
The 600 feet surface of water-leaves, with the connected stoves for the hospital, 

cost about 140/.; the air-pumps cost about 120/., but would now be made for 
much less. ' 

794. What annual expense would the apparatus cost? 
The expense of the coal for an engine working with half a horse power would 

be very little indeed; and as in the hospital the heat which works the steam
. engine is afterwards used for the pu.,rposes of the house-warming, and would 
have been required even if there had heen no engine, the expense becomes 
almost nothing. 

795. How many yt'ars do you suppose the engine would last? 
A good engine of the kind required would last, with little repair, for 20 

years, evt'n if working through the year, without ceasing by night or by day. 

796. Do you conceive that such an apparatus as that would be applicable to 
the ventilation of a mine? 

1 have no doubt of the fitness of the pump and engine part of it for the ven
tilation of mines. . 

797. How would you apply it? 
I may mention, that I have described as yet only one form of pump; there 

are several others, all simple and cheap; one, for instance, which I have just 
recommended for the County Hospital at York: its piston has a water-joint, and 
is moved by the force of descending water instead. of by a steam-engine. 

798. Has ,it been in operation? 
Not vet; the Rev. Willial\l Vernon Harcourt, whose accurate scientific know

ledge is' aiding the governors of the hospital, has seen the apparatus at the Con-
8umption Hospital here, and ha~ determined to recommend a system of measured 
mechanical ventilation at York. 

799. But the apparatus of which you are now speaking is not in operation at 
the Cousumption Hospital? 

Not the water apparatus. 

800. How would you propolle to apply an apparatus of the kind which is in 
operation at the hospital for the ventilation of a mine l' 

It would be necessary to place the air-pump and its small steam-engine ina 
convenieut situation, near the mouth of the pit, and to connect the pump with 
its work in the most convenient of several obvious ways. 

801. How would you collvey tbe air to the parts of the mine which it was 
desirable to ventilate? 

This pump might be employed eitber to force air into the mine, or to extract 
air from it, just as fan·wheels, other pumps, heated chimney shafts, or the 
steam-jet have been employed hitherto; only it acts with much greater certainty, 
steadint'ss and convenience, and witb clear manifestation to the senses of all the 
bystanders of what is going on. This modification of air-mover requires no 

, 'new arrangement of gal1eries or passages to make it effective. Wbile the action 
of all the other means is liable to variation and uncertainty, and needs much 
superintendence, that of the self-regulating pump approaches the exactness of 
the distributing apparatus of our Coal Gas Companies, which at tbe end of a 
year tells every consumer to within a single cubic foot the quantity of gas wbich 
he has used, and which he must pay for. 

802. Are you able to judge at all, from the experience wbich you have had ()f 
this small apparatus, what amount of supply you could obtain by a powerful 
engine? 

There is no limit to the quantity of air which may be moved: 20,000 or 
50,000 cubic feet of air per minute, if necessary, might be supplied as certainly 
as 2,000 or 4,000. 

803. It would be necessary, in order to introduce tbe air into the mine by such 
an apparatus as that, to send it through some separate channel, through a large 
pipe, would it not 'I 

Only from the pump to tbe sbaft, and then it would go down the simple shaft, 
or up, as the air moves at present. But if it were determined to extract the 
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explosive gas nearly unmixed with the air of the galleries from a particular part 
of the mine where chiefly it were disengaged or accumulated; or if it were in
tended to send pure air into distinct chambers in the mine, or to supply lanterns 
in which lights were burning with perfectly pure air from above, as gas is 
supplied over a town by a gas apparatus; then, for these objects, which in certain 
cases would be very important, it would be necessary to have tubes from the 
pump leading into the mine; but I speak, in the first place, of employing this 
pump merely instead of the other means now in use. 

804. And you would propose to attach that apparatus to the ordinary steam
engine of the mine? 

Yes, if that were kept at work also during the nights; but in general a small 
steam-engine to work independently would be preferable; it would be made self
regulating, and would cost very little. 

805. There is another apparatus which you spoke of as having, been lately 
recommended by you for tbe York County Hospital? 

Yes; it also is a pump, with a barrel and piston resembling ,that described in 
a former answer, but with the edges of the piston turned down so as to dip and 
move always in water, thus avoiding all wasteful friction, and at the same time 
producing an air-tight joint, past which a single cubic inch of air cannot 
escape to waste. The previously described form may be distinguished as the dry 
barrel and piston pump; this other as the pump with water-joint piston. The 
latter Corresponds much in action with the common gas-holder, for the piston is 
suspended over pulleys by an equipoise like the gas-holder. The paper in your 
Lordship's hand-Csee Appendix B.)-is the memorandum which I drew up on 
the subject of ventilating the York Hospital, and it exhibits an outline of this 
gas-holder pump. A very imperfect form of this gas-holder pump was used in 
some German mines 100 years ago. 

806. By the common gas-holder you mean one of those large cylinders which 
are made use of at the gas-works? 

Yes; they are large cylinders suspended, and nearly counterpoised over 
pulleys, with the mouth dipping into water, so that when the cylinder by some 
excess of weight is forced downwards, it compresses the gas within it, and causes 
this to issue by any passage which is left open from the space below. 

807. That is to say, the bottom edge of the cylinder is placed in a receptacle 
with water, in order to prevent the passage of any aid 

Yes; and if there were a closed room over the balanced gas-holder, with 
valves in the walls, the holder in rising would expel its bulk of air from the 
room, just as completely as it expelled air from beneath in descending, and it 
would constitute a large double-acting piston in a barrel. In the drawing of 
the pump to which I have referred, the water for the piston is shown as con
tained in a narrow trough, lining part of the wall or barrel instead of filling the 
whole bottom like a well. Such a pump may be made of any desired mag
nitude, and it may be worked as shown in the drawing, by water descending 
from an elevated tank; it may be worked also by a small steam-engine, like the 
dry pump at the Consumption Hospital; if used at the mouth of a coal-mine, 
a steam-engine would be the best means of working it. I have recommended 
for the· hospital' at York that this pump be 'il"orked by the action of water 
descending ii'om a high tank, filled every day by the Water Company, which 
water is afterwards to be used for the general purposes of the house. 

808. You are understood to say that this apparatus is not actually in 
operation? 

Not actually in operation. 

809. Have you tried it upon a small scale ? 
It is a simple mechanical arrangement already familiar to mechanics ill the 

form used at all our great gas-works, and not requiring further experiment for 
the elucidation of its qualities. 

810. And you would propose by that apparatus to force the air along any 
passages where it might be desirable, in the same way as gas is supplied for 
lights ? 

Exactly 
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Exactly so. We are perfectly familiar now with the simple gas-apparatus, 
which, df'spite the currents of wind and the chimney dI-aughts, and the opening 
and shutting of doors, delivers with perfect certainty any desired quantity of 
gas in any room, whether garret or cellar, and which will deliver it certainly over 
the whole of a town five or more miles in diameter from a central station. The 
force of an inch or two of water column resting on the top of this cylinder is 
perfectly sufficient to effect all this; to distribute air over a house much less 
force is necessary; in a mine, with.the galleries In some places very wide, and 
in others very narrow. a considerably greater force would be required to urge 
the air along, but a small steam-engine would never fail. It is a great defect in 
a mine to have any part of the air-channels so narrow as to cause what is called 
wire-drawing of the air, for much force must be wasted to overcome the obstruc
tion. It is one of the chief advantages of the pump, as compared with other 
means, that it measures tlie air passing along so intelligibly to even the ignorant 
and careless observer, that it keeps all on their guard against possible dangers 
from unsuspected impediments, &c.: a positive obstruction would stop the 
pump, but might make no visible change on the action of a chimney, a fan
wheel, or a steam-jet. A powerful and cheap means of moving air is a jet of 
steam directed through a tube containing air; nearly the whole mechanical force 
of the steam issuing is applied in that way. but it does not tell the amount of 
work done by it, and therefore demands additional contrivances for this purpose, 
and careful superintendence. There are cases in which it might be preferable 
to other means, and then it would be an advantage to render the generation of 
steam in the boiler uniform by using such regulating balanced valve for the 
furnace as is attached to the engine at the Consumption Hospital; an inde
pendent anemometer also would be wanted. 

S11. You are aware of the ordinary mode of measuring the strength of current 
supplied by ventilation f 

Yes; there are many modes answering more or less accurately, but it is true 
of them all, that they only measure the air which happens to pass, but do not 
affect the quantity any more than a rain gauge affects the quantity of rain; they 
do not of themselves rectify or guard against any ilTegularity in the action of the 
air-moving power; they only tell the attendant, ~hen he chooses to consult them, 
that au irregularity or disturbance does exist; and an unnoticed disturbance may 
hazard the lives of all the workers in the mine. It must be deemed of the higbest 
importance in every case of mine ventilation to have the most perfect security 
for unvarying steadiness in the action of the air-moving force. 

S12. Do not you consider the amount of pressure upon tbe water-gauge or 
upon the barometer a sufficient indication of the amount supplied? 

It shows only the amount of air-movement going on at the moment of obser
vation; but a uniform fire in a shaft, or a fan-wheel having an unvarying velocity, 
VliIl move vel'y different quantities of air, according to other accidental circum
stances; an attentive watch, therefore, needs to be kept on the indications of the 
anemometer. 

S13. Supposing an apparatus. established in a mine, and that it gives the 
pressure of the current at a permanent quantity of about two inches of water in 
the gauge, do you not consider that to be a measure of the efficiency of the 
ventilation: 

Yes; but the difficulty is by means of such varying efficacy as that of the 
heated shaft or fan-wheel to maintain the same state of the gauge. 

S14. It indicates the velocity of the current? 
It indicates the velocity of the current at that particular part only, and at the 

moment of observation. 

S15. Then the passages being the same, the velocity generally would indicate 
the amount of yentilation ? 

Ye8; the amount might be calculated from the pressure measured of the 
moving air, and the area of the passage where the gauge ~as placed; but if the 
gauge were carried from one part of the gallery to anotbt'r. wider or Darro~er 
than the first station, a totally new calculation would be nquired . 

. S16. Supposing the gauge to De fixed as it is in some mines, a fixed water
gau~ carried through a partition, with the current passing in opposite directions 
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on the opposite sides of that partition, it would, to a certain degree, be an 
indicator f 

It would. 

817. In considering any apparatus, such as you have described, there IS one 
point which it is very essential to bear in mind, namely, the impediment caused 
by friction, is there' not 1 

Yes; the friction of the air.in irregular or rough passages is great. 

818. Have you made any observations upon that point? 
It is because it overcomes the friction of the air, whatever it may be, and any 

other unforeseen impediment, that a mechanical means like the pump, which 
cannot fail or disappoint, is so much needed. 

819. Supposing tliat you make use of some well-managed apparatus, such as 
an efficient furnace or a steam-jet, or any other contrivance of that sort, and that 
you thereby obtain a strong current; is there any other advantage, do you think, 
over those methods in an apparatus such as you describe, except the power of 
more accurately measuring the quantity of air? 

The great superiority of the apparatus, as it appears to me, is, that it not only 
measures the quantity of air passing, and by its visible or audible movement 
tells all those whose lives depend on its efficiency that it is working steadily, but 
that it certainly forces through the mine the quantity of air ascertained to be 
necessary; it is also very cheap. 

820. In what respect cheap? 
Costing very little to move the air, and very little superintendence. 

821. Are you speaking now of the fuel, or the machinery? 
The fuel would be little, and the machinery is cheap, to give a certainty of 

action which is invaluable. 

822. You must be aware that at a coal-mine, the quantity of waste coal is so 
great as not to be an object of any consideration? 

Certainly. 

823. You would consider it a comparative advantage, in the case of a coal
mine, that an apparatus of this kind might be always attached to the engine 
which is there already f ' 

Yes; but as the ordinary engine, I believe, does not work at night, it would 
be well that there should be a little separate engine for the ventilation. 

824. Has your principle ever been applied to mines 1 
Not to mines. 

825. In the evidence before the Committee of the House of Commons in 
1835 on this subject, there is a reference to an air-pump being used at the 
Hetton Mine '! 

I have not seen that evidence. The air-pumps now used for Belgian mines 
are, I understand, preferred to any other means. Dr. Graham, the Professor of 
Chemistry at the University College Hospital, mentioned this to me a few 
days ago. 

826. \Vhat sized pump would you have? 
It would depend upon the quantity of air to be moved, and the speed .of 

oscillation of the pump which it were convenient .to allow. W!th ~ rapid OSCIl
lation, a pump of a small size would answer; With slower oSCIllatlOn,.a larger 
would be required. A cubical box of 10 teet square contains 1,000. cubiC ~eet of 
air; that moved up and down. so as to make 10 double strokes III a nnnute. 
would give 20,000 cubic feet per minute. 

827. In the pump used at the Hetton Colliery, the piston was five feet 
square 1 

That would give 125 feet only for each half stroke, if the barrel were as deep as 
broad. 

828. According to the evidence of Mr. George Johnson, he did not think that 
enough for the situation? 

That 
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That is a small pump. The two pumps at the barrack at Woolwich are each 
ilf four feet cube, to send 4,000 feet of air per minute when worked with 
moderate velocity. 

829. How is it that you propose to measure the velocity of the current; by 
the anemometer! 

The velocity is known at once by the quantity of air sent down, and the area 
ilf the shaft or passage along which it moves; but the quantity of air sent down 
is the important thing to be known", and not the velocity of the current. It is 
required merely to send in enough air to dilute the gas to the degree ensuring 
safety. ' 

830. But we are informed, that a current beyond a certain velocity would be 
attended with very great practical inconvenience in the working of the mine? 

Certainly, it might. 

831. 'Vould it not, therefore, be important to know the velocity of the CU1"

rent which you send down? 
If the current produced by sending ,down the quantity of pure air required for 

safety were found anywhere to be inconveniently great, the only remedy would 
be to widen the passage where the inconvenience was felt. 

832. You do not propose to bave any anemometer or means of measuring tbe 
velocity of the current? 

It would not be necessary, in relation to the whole quantity sent down; but 
wind gauges at various parts of the mine might give useful information as to the 
-distribution of the fresh air in different places. 

833. You would propose to regulate the speed of the current accol"tiing to 
the practical inconveniences of the case r 

The quantity of fresh air required for safety being settled, the passages must 
lle of such dimensions as to allow that amount of air to pass along without 
inconvenience to the workmen. 

834. Are you acquainted with the principle of the steam-jet proposed by 
Mr. Gurney? 

Yes. 

835. Is it your opinion that that would be applicable 1 
I think it an exceedingly good mode of moving air in certain cases, and appli

. cable to the ventilation of mines. 

836. You think that the particular advantage which the plan you have now 
proposed bas over that of Mr. Gurney would rather consist in its superior 
economy? 

No; rather that it moves and measures in the required amount of air with a 
-certainty beyond price, and with very little and easy supcrintt'ndence; yet it is 
possible to place the steam-jet in circumstances that shall cause it to regulate 
its own action much more than bas yet been done; and I think that in many 
cases it will be found to be a good mode of moving air in mines. 

The Witness is 'directed to withdraw. 

JAMES DARLINGTON, Esquire, is called in, and examined as follows: 

837. YOU are the owner of the Astley colliery, near Manchester? 
Yes. 

838. A short time since a portion of that colliery was on fire, was it not? 
It was. 

839. How long had it been so f 
It was on fire about a fortnight. 

840. Do you know how the accident commenced 1 
We ha\Oe no knowledge whatever of the cause of the accident_ 
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841. Was it an extensive fire ? 
From the volume of smoke and the heat of the same, it was apparently a very 

extensive fire. 

842. How was the fire discovered in the first instance? 
It was discovered about one o'clock on the Monday morning; we were working 

with a couple of men in the night; those men, on corning to the shaft, found 
that it was filled with smoke; that the downcast shaft, instead of carrying in. 
pure. atmospheric air, was einitting a volume of dense. smoke, very hot indeed; 
it should have been carrying in atmospheric air. 

84:J. Was the furnace in operation at that time? 
It was. 

844. At the upcast shaft? 
Yes. 

845. And, notwithstanding that, there was a large issue of heated air from the 
downcast shaft? 

Yes. 

846. When did the people leave the pit, before that discovery took place? 
The two men made the discovery; they were going down about one o'clock on 

the Monday morning. 
, 

847. How long was that after it had been previously left by the workmen? 
The workmen left on the Saturday; they leave about four or five o'clock; 

we send men down to the furnace two or three times between that and the 
Monday morning. The men went down to attend to the furnace on the Saturday 
evening, Sunday morning and Sunday evening, about three o'clock; they dis
covered nothing whatever up to three o'clock; from which we judge that 
the fire mnst have originated some time between Sunday afternoon and Monday 
morning. about one o'clock. 

848 Then on Monday morning it was discovered in the manner which you 
have described? 

Yes. 

849. Were you able to examine the mine after having discovered that it was 
on fire, so as to ascertain to what extent it was so, and in what part of the 
mine? 

We discovered that it was within a very few yards of the downcast shaft, but 
the density of the smoke prevented us going to the fire; we could discover from 
the heat of the smoke that came from the downcast shaft that the fire was very 
near to it. 

850. Upon making this discovery, what"was the course which you took? 
The first thing that we did was to stop down the pits; that was the only 

resource we had; it was the old principle. 

851. There are two shafts ? 
Yes; the upcast and the downcast. 

852. And by stopping down the pit, you mean covering in the shafts ? 
Yes. 

853. By what means did you cover in the shafts, with what materials, and how 
did you do so? . 

We used what we call horse trees, or large pieces of timber; we put those 
across the shaft, and placed strong boards on the top of the large timbers, and 
then covered that with sand and litter. 

854. So as to make it quite tight? 
Yes. 
855. Having done th~t, what was the next step '."hi~h you took? . 
We were quite undecided for about a week, thmkmg to let the fire. take Its 

own course, and open the shafts in the coUrse of a month; that was our opinion 
for a few days. 

856. Is 
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856. Is that the course usually taken in such circumstances ? 
Yes. 

95. 

857. In short, is it the only method which it has been supposed possible to 
adopt? 

There is another course, by water. 

858. But that is generally not till after the first method has been tried, is 
it noH 

'Vater is so very expensive that it is the last resort. 

859. And there is the difficulty of pumping it out again? 
Yes. 

860. It may be very expensive to obtain the water, but even though it is not 
expensive to obtain it, it is always very expensive to get rid of it? 

Very expensive. 

861. Then having taken this usual step of stopping the mine altogether, 
and leaving it for a time, you were under the impression that you could do no 
more? 

That was our impression. 

862. What led you ultimately to adopt the course which you took for the 
purpose of extinguishing the fire ? 

We knew tbe consequences of opening the pit too soon, that if we put in 
atmospheric air" and the fire should then be in existence, as soon as the atmo
spheric air caught the fire, an explosion of the whole mine would take place; the 
mine being charged up to the ceilings; therefore it was desirable to remove 
the inflammable gas that had filled the workings; the inflammable gas was 
issuing at the stoppings. 

863. I n spite of the stoppings, the gas was still issuing? 
The gas was still issuing at the various crevices, and at the bank, so that we 

could not stop it down; we apprehended that if we turned the atmospheric air 
upon the fire, we should have an explosion; that would so seriously damage the 
colliery, that it might be of very little use afterwards. We have had several 
explosions in the neighbourhood from this cause, and with the most awful con
sequences; in fact, a common explosion, attended with loss of life, does very 
little damage to the colliery, compared with an explosion when the colliery is 
entirely filled with the inflammable gas; therefore it was desirable to remove the 
inflammablfl gas, and we could not put any material into the shaft to take its 
place except atmospheric air. Under that impression] wrote to Mr. Gurney, 
stating the case, and asking him if he could assist us in the matter, thereby 
enabling us to put out tbe fire, or to approach the fire. If we could remove the 
inflammable gas, we could approach the fire. 

864. Had you had any previous knowledge of Mr. Gurney's invention? 
Merely by hearing of him in the public papers, and the reports. 

865. What depth was this mine? 
A bout 390 feet. 

866. What was the thickness of the seam? 
About four feet. 

867. So that the passages would be about four feet high? 
Yes. 

868. You applied to Mr. Gurney? 
Yes; he immediately wrote back, inquiring for further particulars respecting 

the colliery; but before he could receive an answer, he came down to the colliery; 
in fact, he came down before] had any information that he was coming down. 
As soon as he arrived, he explained to me the way in which he proposed to take 
out the inflammable gas, and supply it with something that would not support 
combustion: the principle which he suggested was carbonic acid gas; tbis at 
first appeared to us a very extravagaut mode of putting out a fire; but he showed 
us immediately that he could manufacture the gas at so small an expense that, 
even if it failed, it would be desirable to try it; still, from the manner in which 
he explained it. we were quite satisfied afterwards that it would answer the pur-

(16-1.3.) AI 4 pose. 

J. Darlu'iPon, £8'1_ 

25th June 1849. 
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:/, Darlingtoll, Esq, pose, By giving us sketches of what he required for manufacturing the gas we 
built a furnace, and put pipes into the ash-pit under the furnace; and conv~yed 

95th June 1849, the first set of pipes into a water-tank; the air was drawn through the furnace 
by means of a steam-jet, and passed through the water in the tank, it rose to 
the top of the water, and was carried by another set of pipes into th~ downcast 
shaft, through the stopping. There was a small cylinder of the same size applied. 
to the upcast shaft, and anothe~ steam-jet for the purpose of exhausting; the one 
at the downcast was compressmg; the expense of making the. gas was very 
trifling, being made from limestone, and the waste coals about the shaft, and a 
little charcoal. 

869. Will you name what the expenses were; you say trifling '1 
Very trifling indeed; if we returned the pipes, the whole expense would not 

b~ 10 t., includiI?-g ~oals, and being. paid for all the materials; if we kept the 
pipes to use agam, In case of necessity, the expense would not be 201. 

870. Then the result of this was, that you introduced the products of this 
combustion into the mine? 

Yes, we passed the gas into the mine, exhausting at the same time at the. 
u pcast shaft. 

871. The gas which had been passed through the fire? 
The gas which had been passed through the fire and through the water-tank 

was forced into the mine, and the jet at tbe upcast shaft was exhausting the 
meanwhile, assisting the compressing jet. This was passed through the air roads, 
and eventually found its way to the upcast shaft, from which it issued in a few 
hours in such a state that it would put out a lamp, or a common fire that was. 
applied in a chafing-dish. 

872. How long after you had set the steam-jet to work,in the downcast 
shaft were those appearances observed at the mouth of the upcast shaft? 

I should think from two to four hours. 

873 .. When that state of things had occurred, you allowed the operation to 
continue, did you not, for some time? 

The operation continued for about six hours longer, and then II body of 
atmospheric air was passed through, by means of the same jets, until a lamp 
would bum in the upcast shaft. There was a compressing jet in the downcast 
shaft forcing in the carbonic acid gas, and an exhausting jet in the upcast shaft 

. helping it. 

874. A steam-jet! 
Yes .. 

875. High-pressure steam? 
Yes. 
876. What was the pressure? 
We had from 30 to 401bs. to the inch, perhaps 35 Ibs. at the average. 

877. Then it appears from your description, tltat you must have taken 
altogether, from the commencement to the ultimate clearance of the mine •. 
indicated by the lights burning at the mouth of the upcast .shaft, .about 12 
hours? 

About 12 hours; less than that, if anything. 

878. When you had satisfied yourselves of the purity of the air which issued 
from the upcast shaft, did you then enter the mine? . 

The mine was then entered by the downcast shaft; the Jet at the upcast 
shaft exhaustin .. at the same time, and we could assist it in the downcast shaft 
by pouring wat~l' down from the pumps. TJie men went down to' a small tu~nel 
that there is a ,little above the coal in the downcast shaft; they entered the mme, 
and were enabled to 'get through most of the airways to the upcast shaft . 

• 
879. Then you found everything quite clear? 
,Ve found everything quite clear. 

880. And the fire extinguished f 
The fire was extinguished. 

, 881. And 
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881. And the heat not such as to endanger a renewal of the fire ? 
There was no danger 1i"hatever from the heat. 

882. So that the operation was very complete? 
It was. . 

883. And you have since been working the mine as usual? 
As usual. 

!l7 

884. What kind DC burning was it; }low deep was the burmng of the coal in 
the mine ? 

The firecatches the coal on the surface, and runs with the current of air, and 
will spread over an immense extent of surface very rapidly. 

885. What were the appearances which you found on the coal when you 
inspected it afterwards, where it had been burning? 

We found that the fire had brought the roof down, and had charred the edges 
of the pillars in the mine, and destroyed the even appearance of the roof some 
distance from the actual seat of the fire. 

. 886. What was the extent of the fire from the appearances? 
We have not been able to prove the exact extent of the fire, because·the fire 

extended in several directions; and .. on the deep" we have not been able to prove 
it; we prove it on the rise, where it bas connected itself above the levels; but on 
account of letting the pumps stand for about a fortnight, the downbrow workings 
below the mouth of the downcast shaft filled with water, and still remain so; 
those downbrows are now full of water, so that we were only able to see the extent 
of the fire above the level of the water. 

887. The water must have had the effect of extinguishing the fire which had 
existed in the lower part 1 

The fire was, to all appearance, above and below the present level of the 
water. 

888. Do you suppose that the accumulation of the water in the lower part of 
the mine extinguished any part of the fire? . 

We have !lot been able to get into the downbrows; if it was at the bottom, 
probably it might; but the present appearances suggest that it is very near the 
present level of the water; the mine made such a small quantity of water that it 
took a considerable time to fill the downbrows. 

889. The result was, that after the conclnsion of this experiment, the air in 
the mine was so thoroughly cleared that you were able to recommence working 
there ? 

We recommenced immediately. 

890. And you continued without any difficulty 1 
We continued up to the last accident; we have had another of a similar nature. 

891. A fire? 
Yes, which has been put out by the same means. 

892. Will you give a short account of the second accident! 
The second accident arose out of the first, from the carelessness of one of the 

miners ; we had instructed him to let off a small portion of inftammable gas in 
.a blind cutting, distilled by the Brst fire, that 'Was unconnected with the upper 
air-roads, being above the level of the working air-courses; being lighter than the 
atmospheric air, it naturally ascended in the dead workings above the high level; 
we marked him out the point that he was to start from to work down-hill to this 
lodgment of in8ammable gas, and instructed him to bore before him five feet by 
means of the drill, so that he would always be prepared before he came to the 
body of the gas, and having some small wooden plugs ready, he could put one 
icto the hole, and there would be security: the man having opened a great many of 
those places for us before, we considered him quite competent to do it again; he 
had opened them in our presence, and we were quite satis6ed that he could do 
it.' Since the accident we have discovered that he did not bore these holes before 
him; but in order to make more money, he charged us for boring the holes when 
they had not been done, for, at the time when we put the fire out, I took the drill 
and tested it myself; I got the hole bored the distance be ought to have drilled 

(164.3.) N it, 

J.. Darlmgt ... , Elf. 

~5th JUDe J 1149. 
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J. Darlington, E,'l' it, and it went through into the inflammable gas; if' he had done tbat, the acci-
h J--,8 9 dent would never have arisen. 

~51 unt: 4.· 
893. Was he a man tbat had" been long in your service 1 
He had been some time in our employ. 

894. And was supposed to be a very trustworthy man? 
We considered him particularly so, on account. of his having opened several 

similar small lodgments in oar presence. 

895. Had he actually opened the former one? 
Yes. 

896. Was he in the position of an overlooker? 
He was in the position of a pitman, or a common miner. 

897. He was not charged with any of the superintendence of the mine? 
Not the least. 

898. Will you proceed 1 
Omitting to put the drill-hole before him, and blowing by gunpowder, he 

came quite suddenly upon the body of gas, and made a hole through, as we 
now discover, about three inches in diameter; the gas came out so strong through 
that aperture that it caught fire; he had a lamp and a canel1e in the place j the 
lamp-top was discovered off, and the candie and the lamp lying together; we 
have questioned him respecting the reason of having the top of the lamp off, 
and he says, that he had been cleaning the lamp; but it is very evident that 
he had a naked candle as well, and he must have had a candle burning at the 
time of the accident. The quantity of gas escaping through the aperture was 
not sufficient to explode the whole of the gas at one particular moment; there
fore, it only exploded just as much gas as was contained in the place hetween 
his candle and the aperture, and then continued to burn as a common gas-jet; 
but the immense quantity of gas coming through the aperture made the heat so 
great that it ignited the coal immediately. About half an hour after the accident 
occurred, all the men came up the pit. 

899. Was there anyone hurt at the accident I' • 
The man was a little scorched; I think he had a little of his hair burnt, but 

that was all; on account of the aperture being so small, it could not do very 
much damage; the mischief arose from the jet burning: the man left his work 
immediately, and all the colliers came up. I was just preparing for leaving 
home at the time; I was going to Ireland; in a couple of hours I should have 
left. I went down to the pit immediately; and the men hesitated to descend; 
they thought, of course, that their lives were endangered, and they would 
not encounter it; but I got the viewer to get into the basket with myself, and 
proceeded to examine what might be done; the men immediately followed 
after, and we had plenty of assistance directly; we made brick and sand stoppings; 
a wall of brick, and three feet of sand, and then a wall of brick again (the sand 
being very solid between the two), is ... hat we call a brick and sand stopping; 
those we made on both side§of the fire; taking the air with us, we were enabled 
to get behind the fire. The worst operation was to make the stopping in front of 
the fire; we had to face the volume of smoke, and could not get" within 150 
yards of the tire, being so near the upcast shaft; therefore, we carried on 
the operation at that distance from the fire, and secured it j it was a very diffi
cult operation; the men could not stand in the smoke above 15 minutes; we 
had to remove them at those intervals, owing to the suffocating influence of 
the smoke; but they were soon relieved, and in about half an hour's. time they 
acted as relays again; we had a continual change of men going on, so that in a 
few hours we had the fire built up on all sides, within a certain space in the 
mine. Having secured it in that manner, the next operation was to force in 
the carbonic acid gas; we immediately got a quantity of gas-pipes, conducted 
the steam from the stationary boilers to the shaft, down the upcast shaft, and 
along the" inclined level," or slant road, up to the spot where the fire existed. 
On account of never having carried steam so far before, the first trial was uselc:ss, " 
because we found that it took a ··larger size gas-pipe than we had put in to con
vey the steam with any force; therefore, a little delay arose in changinlt the 
pipes, and putting pipes of a larger bore to the fire • 

• 
900. Was 
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900. Was Mr. Gurney with you all this time? J. Darlingf01l, ESIJ. 
Mr. Gurney was not; 1 did it entirely myself; but having spoken with 

Mr. Gurney on a similar question before he left, I was quite prepared how to 15th June 1849. 
act under such circumstances. 

90L The plan was so simple that you understood it 1 
The plan was simple. After constructing the steam-pipes in the upcast level, 

I commenced the manufacture of the carbonic acid gas by the humid process in 
the lower gallery, making the carbonic acid gas at a lower level than the spot 
that I was exhausting it at. There waB no jet used to put in the carbonic acid 
gas, for as fast as it was made, the exhausting jet in the upcast shaft pulled it 
through very readily, and the only difficulty was to supply the jet with the same 
quantity of air that it was exhausting. In about an hour's time after applying 
tbe carbonic acid gas, through the impatience of the viewer and the men, I agreed 
to open the inclosed ,part of the mine. 

902. To open the part that was built off t 
Yes; I went with them, and we were rather too soon ; ~ut it was very satisfac

tory to us that we opened it at the moment we did, because we had positive 
proof that the fire still existed, although it occupied not more than about five or 
six inches square. On account of the suffocating influence of the carbonic acid 
gas-for we had not 'Passed any pure air through it-we could not approach it; 
we could only get a few yards off; we took the precaution then to pass some 
atmospheric air through the place built off, and we were enabled, in about three 
minutes time, to approach the fire; the heat of the mine was so great at that 
particular point that it again ignited, and spread to two or three yards square; 
in another five minutes 1 am satisfied that the fire would have been as great as 
ever; it was quite evident that the great mass of the fire had only been 
extinguished a very few minl!tes, it BO readily took fire again; the coke, the 
roof and the floor were so very hot that you could scarcely bear to touch them 
with your hand; this would not have been thl' case if the tire had not been in a 
very active state up to a very few minutes befOl". We succeeded in putting out 
this small remaining spnt by two or three pails of water; afterwards we had a 
full opportunity of examining how it arose, and congratulating ourselves upon 
our success. 

903. How long ago was that last tire? 
The tire took place on the 5th of June, and in three days the men were 

working. 

904. In the present month' 
Yes. 

905. What was the time which it took in cooling? 
I was dowu in the pit during the whole of the operation, which occupied three 

days and three nights, in getting the apparatuB together; we only applied the 
carbonic acid gas at two o'clock on the Saturday morning, and at five o'clock 
1 had all the men at work. 

906. Then, when you talk of three days, you do not mean that that time was 
occupied in the extinction of the fire, but in the preparatory part? . 

In the preparatory part; and on account of not putting in a sufficiently large 
bore of pipes, we had to change them; that was all included in the three days. 

907. In short. the failure of your tirst operations was included in the three 
days that you have mentioned? 

Yes. 

908. How was it that you introdnced the carbonic acid into the inclosed 
space! 

We introduced the carbonic acid gas at the next lower gallery to the one at 
which we were exhausting, and we made it by what is termed the humid process. 
Having an exhausting jet above, it was drawn in by the vacuum caused by the 
exhausting jet, and being made entirely off from the workingTl, the carbonic' 
acid gas arising from the operati~n was drawn on to the tire in the place built 
o~ , 

(164.3.) N 2 909. When 
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J. Darlingt .... Es'l' 909. When you had built off this space entirely, in order to confine the tire 
there, how were you enabled to draw anything off, or to introduce anything· 

'J5tb June 18411'. was not it entirely shut off from the rest of the mine 1 ' 
We had to make a small cutting in the solid coal of about two yards, driving

as near as we possibly could to the part built off; then making a large drill hole, 
and putting a pipe through, and having a lift valve in this pipe, we shut the 
valve, and consequently.could put anything. through the valve by opening it; 
through this valve we drew in the carbonic acid gas. 

910. Then 'OU must have had two openings, one to draw in the gas, and the, 
other to take It out! . 

Yes. 

911. Were both those openings at the same pointP 
One opening was at the lower part of the portion built off, and the other at 

the extreme rise; we put it in at the bottom, and took it out at the top. 

912 .• How did you produce the carbonic acid gas in that case! 
I made it from sulph~ric acid and common limestone. 

913. That was rather a more expensive process than the other ~ 
The quantity of the gas was little, as compared with the other; the cost of the 

acid was the chief expense. ." . 

914. You had the limestone there? 
· The limestone is very cheap indeed; we got it at a few shillings a ton. 

915. Can you say at all what that operation cost you, independently of the 
failure of the first attempt 1 . 

Does your Lordship refer to the expense of the gas! 

· 916. The whole expense of the eX,tinction of the. fire ? 
The whole expense would be from 10 l. to 15/.; the expense of manufacturing 

the gas was not more than 2/.; yet it cost more than the choke-damp to fill the 
whole mine in the first fire. 

·917. Do you include the labour of the mell in that 1 
The labour is not included in that. 

918. The expense was useless in the other case, where you put out the fire of 
the whole mine, compared with this little portion which you built off? 
-·We had the fire so situated there, that we could act upon it more directly. 

· 919. In this case you only inade use of pne steam-jet at the upcast shaft! 
That was all, and in the higher gallery; we applied it as near the point as 

possible where the accident arose. 

920; Is yours what is commonly called a very fiery mine? 
One part of the mine produces a considerable quantity of gas. 

921 .. Then, from your experience, you would be inclined to say, that when a, 
mine is on fire, under similar circumstances to yours, the method adopted by Mr. 
Gurney is a very inexpensive and a very effectual one? 

It is a very inexpensive and a very effectual one. 

922. How far was this fire from the shaft ? 
The second fire was about 160 yards. 

923. Then you brought the pipes down from the mouth of the pit? 
We connected the pipes from the stationary boilers down to the bottom of 

the shaft. . 

924. How could you manage the bringing down of the pipes; how did you 
support them? . 

We supported them by timber at different intervals. 

925. Is not that an expensive process r • 
The expense of supporting them is very trilling; I should say about half-a

'crown would. support the whole, from top to bottom. 

·926; How did you unite the pipes? -_ _ _ 
We. united them as the commoi street gas-pipes, by screwmg 

. ' 
them one into 

the 
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the other; we had elbows, T joints and taps, and other necessary articles of J. Darlingtoll, E'f. 
that kind; they were supplied by the maker of the pipes. 

927. What was the diameter of the pipes by which you introduced the gas? 
We introduced the carbonic acid gas through about four-inch pipes; three and 

a half to four inches. 

928. What was the diameter of the jet? 
A quarter of an inch. 

929. Was the steam-jet placed Within the pipe conveying the gas, or merely 
near its orifice; the question refers to the first experiment, in which you intro
duced gas by aid of the steam-jet; in the first operation you introduced the gas 
by the aid of the steam-jilt! 

We forced it in 'by th~ steam-jets. 

930. How was the steam-jet placed, with reference to the pipe conveying the 

ga~e had it placed within about three yards of the furnace, and immediately 
above the elbow that conveyed it into the tank; we put the steam-jet immediately· 
above the elbow going into the tank, and forced the air from the furnace through 
the water; it rose aga~ above the water, and was carried off to the downcast. 

931. There was a steam-jet within the pipe? 
Within the pipe. 

932. From your experience, should you say that that method of proceeding 
for extinguishing a fire in a coal· mine would he applicable where a fire has heen 
in existence for some time, and where the heat ~aused haS been very great! 

I am satisfied it would, if sufficient time were given it; it would require more 
time than where it is a recent fire; if it is a recent fire, it would be immediately 
put out by the application of the carbonic acid gas; but in a fire of old standing 
it would take a much greater time. From the circumstances of several fires now 
existing in our neighbourhood, I am satisfied that it would not take one-half 
the time; in fact, I may say, a tithe of the time that is now ol:cupied when the 
fire is left to itself. 

933. In your first accident, was the carbonic acid gas made as you made it 
in the second case, with limestone 7 

It was not; in the first case it was made from charcoal, the waste coal round 
the pits, and from a little limestone, all these burnt together; a very hot fire, 
about 18 inches in thickness, was made; the action of the jet drawing the· 
atmospheric air through that fire· destroyed the oxygen, and left the nitrogen 
and carbonic acid gases to be passed into the mine; the limestone supplied 
the carbonic acid gas: in the second operation it was purely carbonic acid gas. 

934. Produced by sulphuric acid and limestone! 
Yes. 

935. Had you ever used the steam-jet for ventilation, or any other purpose in 
the mine, or was it new to you? 

I had only heard of it by the reports. 

936. Have you continued to use it since for ventilation? 
On account of putting it tip in a very temporary manner, we could not apply 

that set of pipes to the ventilation of the mine for any long period; we used it 
to ventilate the whole of the mine, and to make it so that a naked candle would 
burn with safety; we had only one single jet at this time passing through a foot 
cylinder; the whole of the top of the upcast shaft was sealed up, except one 
small cylinder; a single jet inserted therein supplied us with sufficient atmo
spheric air to put the mine in a condition for the men to descend as soon as we 
opened the sealing of the upcast shaft. 

937. What is the extent of your workings I' 
• Our workings are comparatively new; but I should say that the galleries are 

from four to six lniles already. 

938. What is your opinion of the steam-jet which you saw as to the purpose 
of ventilation? 

It WIIS the first application that I had seen of it, and very great -prejudice 
(164. s.) " 3 existed 

"5th June 1849-
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J. Darlington, E'g. existed in the minds of the viewer and of all the men respecting its application; , 
15th June 1849 but anyone who went down the mine during the action of that· single jet must 
_____ . have been convinced that it was a more effectual application than the common 

furnace, provided a greater number of jets were applied; there was only one 
single jet, and a foot area was the whole of the surface from which it could 
escape, and through that single cylinder the current of air was so great as to 
ventilate the whole mine. 

• 

. 
939. Do you know at all the rate of current produced by it in that case ? 
The rate of current was tested at the time, giving about 6,000 feet a minute. 

940. Cubic feet? 
Yes. 

941. Do you know what was the velocity of the cu~ent 1· . 
Containing exactly a foot area; of course, every cubic foot that passed through 

would be a corresponding rate; the cylinder through ~hich we exhausted at the 
upcast shaft contained exactly a foot. area; therefore. if we passed 6,000 feet 
through, that would be the rate of the current, it being a correct measure. 

942. Was it a stronger draught than you obtained frgm the furnace? 
It was not a stronger draught, having only one pipe;, if we had had three 

cylinders, I am satisfied that we should have had a stronger current than with 
the common furnace. 

943. Was that draught with the one jet, which you have mentioned, sufficient 
for the proper ventilation of the mine? 

I should not have been satisfied with the one jet; if I had applied three, I 
should have lJad three times the current, and a better ventilation than with the 
-common furnace. 

944. What would have been the expense of that current with your mode? 
I could Dot ventilate the mine in that way on account of using the upcast shaft 

for winning the coals. I was obliged to construct another pipe to descend the 
shaft about 20 01· 30 feet, turning upwards again, and to apply two jets il\ that 
way. I had so little power upon the column o~ air that it did not produce any~ 
thing more than the single jet at the top; if eight ·or ten jets were placed round 
the shaft at that depth, we could have worked the coals and ventilated the mine. 
We have an excellent furnace in the upcast shaft; we used the steam-jet~ until 
such time as the mine was perfectly safe, and are now preparing a tunnel into 
the shaft, that we may apply it more effectually. 

945 .. Then you intend to make use of the steam-jet for ventilation? 
We do. 

946. Are you acquainted- with other cases of fires in mines? 
There are many cases in the district around that I am personally aoquainted 

with. 

947. From your experience of this process in your own case, should you be 
disposed to say that it would be applicable to those cases with which you are 
acquainted in other mines? 

I think it would, without any doubt whatever. 

948. And you are not aware of any circumstances which would interfere with 
its successful application in other instances? . 

I am not. With your Lordship's permission, I would just notice a fact which 
I think would induce us to apply the steam ventilation in preference to the fur
nace when high velocities are at any time' required. A furnace fire we cannot at 
all times depend upon. Supposing a red fire is obtained in the furnace, many par
ties would think that that was keeping a good fire j we find just the contrary, 
that the furnace is distilling gas, and not ventilating the mine at all j we must 
have the Hame and the smoke to produce ventilation. On aocount of the coals 
used to keep up a very good fire night and day, many parties have their furnace 
in operation during the day ouly. I think one of the greatest evils existing at 
the present time in the Lancashire coal-field is allowing the furnace to be 
raked, as we call it, during the night; that is, the pits are left, and some wet 
slack or small· coal is thrown upon the fire. The fire by _ this means is kept in 

. until 
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until early in the morning, but does not pioduce any ventilation whatever. The J.1J.m.,;t-. Err-
fire is stirred up befOP. the men come to work, and some fresh coals are put upon -
it; then the furnace begins to act again. Now. in the meantime, the abaft may 85th JUDe 11149-
have been standing still, and the ventilation may not have been acting at all; an 
eddy may have formed in hoth shafts. and the whole of the gas made in the night 
may have accumulated in the remote parts of the mine, and made it unfit for the 
men ro go into; they would run great risk of an explosion. Instances of that 
kind are not uncommon. The steam-jet not requiring anyone to attend it, it 
might be kept going regularly, for having pumping engines 'Working in the night, 
the boiler would be fired by the same man, and steam taken from it. At the 
present time, the cost of keeping up furnaces for high velocities is great, by 
having men day and_ night to attend to it. 

949. And thecoosumption of coal? 
Yes; there is a 4rawback Bo"'llin upon using coals, which I think ought to be 

taken into account; although it is small slack. and not worth very much, yet 
there is a royalty rent, a duty paid upon that slack, which I think prevents 
many furnaces being in full operation, and I think that that has an effect with many 
of the small proprietors. Anyone at all acquainted with Lancashire will know 
that it is full of small collieries; some of those collieries have no furnace what
ever, and I am satisfied that they would have furnaces if they had not to pay the 
royalty rent i in many cases it is 8 d. a ton; every- ton of coal consumed per 
day by the furnace, at that rate, would pay a royalty of 12/. per year, which is 
a consideration with the small workers. Many of the workelB are miners or 
under-viewers, who have accumulated a little money. and have opened a shaft 
themselves. 

950. That is the custom in Lancashire? 
Yes; a royalty is paid upon coal nsed for ventilation; if that royalty was 

removed, I think it would be one of the greatest means, not only of furnishing 
the small proprietors with a cheap way of ventilating the mines, but at the same 
time not endanger the lives of the miners for the sake of a little economy. 

951. Is that royalty payable to the Duchy! 
It is payable to the owners.. . 

952. It is not all the propectr of the Duchy? 
There is very little; in fact, It is very inconsidersble. 

953. Is it tbe usual practice in the mines or Lancashire to have two shafts ? 
Yes; I know very few instances indeed where one shaft only is used. 

954. Are you weU acquainted with any workings of mines besides your own r 
I know many of tbe mines in Lancashire; I have had considerable practical 

experience in tbat district, and I am acquainted with the local peculiarities of 
mos~ of the mines; I know little about the mines in any other district. 

955. In addition to the question of the furnace. do you think that there are 
any other points in which the ventilation is deficient, generally speaking, in the 
mines in Lancashire ? 

I think it is deficient, inasmuch as sometimes you want a large current of air 
passing through the mine; the furnace will not do more than a given quantity ; 
because the greater the amount of air which is passed through the mine, the weaker 
will be the furnace; in passing a larger current of air through the furnace it has not 
time to beat tbe extra quantity passing through it, and, therefore, the ventilation 
is injured; this was first pointed out to me by Mr. Gurney, and I was ,staggered 
at so self-evident a fact; it is a thing that ought to suggest itself to every coal 
proprietor, that the furnace begins to act just reversely after a certain point, but 
it is little observed: if the ventilation is very slow. the furnace is more powerful; 
and if the ventilation is very great, the furnace is less powerful, because it begins 
to go back inversely: the leas the current of air passed into the furnace, the hotter 
the column in the shaft i hut the greater the quantity of air passed into the fur
nace, the cooler the column of air in the ~haft, and it is merely by the rarefaction 
of that sbaft that we get any ventilation at all: it is a very striking fact. 

956. The heal from the furnace is diffused through a larger quantity of air, 
and does not heat it so high? 

Yes; furnace ventilation seems to be a complete paradox. 
(164.3.) Ii 4 957. Apart 
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,T.DarlingtO'll, ESI[. 957. Apart from the question ast~ the furnace, should you say that, in other 
respects, the ventilation of the Lancashire mines is very defective 1 

The ventilation is defective in many of the workings, although inflammable 
gas is not produced; choke-damp is found to exist. 

958. In the mode of working are they well or badly worked? ' 
In the larger collieries they are very well worked; in the smaller collieries they 

are' not; in the latter, if four or five men are killed, little is heard of it ; but if the 
saine state existed in a larger mine, it would have killed the whole of the men in 
the pit; in the smaller mine it killed' as many as it probably could. The larger 
collieries would not lay themselves open to such a responsibility. 

959. What should you say are the feelings of the coal-owners generally in 
regard to an inspection by Government? 

, If it is very gentle and wholesome, I think they would not object to it; but it 
is the fear of its being arbitrary; if the responsibility were taken from them, I 
think it would do mischief, and they would reject it on that account. 

960. Supposing proper officers were appointed by Government, not to force any 
rules or to impose any restrictions upon, coal-owners, but merely to ask for infor. 
mation, to give competent opinions and suggestions, to communicate information 
from other parts of the country with respect to the working of mines, to give 
publicity to all improvements,. and to place upon record any defects of working 
or of arrangement in collieries whicl! exposed the people to accidents; would that, 
do you think, be an useful course for Government to take? • 
, 1 think it would, on this account: we find that many grievances ouly come 
out after an accident has occurred; a few years ago an accident occurred. in our 
neighbourhood, and two or three men were killed;.I believe all that were in 
the mine were killed; the cause was attributed to there being no furnace in use 
at the colliery. Now, if some person who had a practical knowledge of mining 
visited that colliery, and saw that no furnace existed, and yet inflammable gas 
was in the mine, he might have suggested a furnace, and consequently the lives 
of those men might have been saved. It was afterwards discovered that no fur· 
nace being in the pit the air was very defective, and it got so charged with 
inflammable gas that it killed the men as ,they were entering the mine. An 
Inspector would have been useful in that case; therefore it is desirable if he has' 
not any arbitr~ powers. 

961. It would he difficult for i1Il Inspector to ascertain the condition of a 
mine without having the power to inspect it! 

He must have the power to see the plans and to inspect the mine, otherwise 
he would be useless. 

962. Do you think that there would be any great jealousy on the part of coal· 
owners as to an authority of that kind! 

I think if care were taken in not giving him any compulsory powel'lf, and 
allowing all disputes between him and the coal-owners to be de.:ided before a 
court, such as the bench of magistrates, it could not be reasonably objected to. 

963. You do not think the inspection would be a matter of much objection? 
I think not, provided it were gentle and wholesome. . .' 
964. After a little time, do not you think that those Inspectors would assume 

rather an arbitrary power over the conduct of the mine? 
I know, from being in daily communication with many of the mill-owners, 

that the Inspectors in that case become objectionable; I am not prepared to say 
whether such a result might not follow. 

965. In the case of the Inspectors of Prisons, one comes one half-year and 
orders directly the contrary from the Inspector of the previous half-year 1 

There are, no doubt, many very grievous evils existing which would be 
immediately apparent to the eye of any Inspector, and which might be removed; 
'but still I think the less power an Inspector can have, so that he sees there is 
no derangement or neglect in the working of the mines, the better. 

966. The Factory Inspectors have powers of regulation? 
They have. 

967. Thllrefore, 
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907. Therefore, if any Inspectors of Collieries were appointed, with nothing 
more than the mere power of examination, and no power of regulation, they 
would not be objectionable f 

I think the juries then would look upon the proprietor, and treat him as the 
common law does in France. 

908. There ill very little done by the coroner's juries, in case of accidents, to 
imfose responsibility upon the owners f . . 

know that at the present time in. the country, they are very little thought of 
in colliery inquiries: I do not know what they are elsewhere. 

969. You have given us one cause of accident, the non-ventilation of mines in 
consequence of the royalty upon the small coal? 

I think the royalty is a grievance, and that if it were removed, the proprif'tor 
would then have to pay 1"11. or 18. 6d. a ton on the coals for the colliers getting 
them; and, therefore, he would have an encouragement to ventilate his workings 
better than he now does, and would have a good fire in his furnace instead of a 
small one. 

970. Or none at all ? 
Or none at all. 

971. Do not you perceive that there would be a great difficulty with the 
Inspector in thatresl'ect; he would say, "Have a fire in the furnace to ventilate 
the mine." If the owner had to pay a royalty as in Lancashire, how would you 
regulate that? 

I believe in some districts the royalty is allowed. My suggestion only applies 
to the furnace, not to the engines winning tpe coal; the royalty is allowed in 
both cases ill Wales and elsewhere; but in the Lancashire coal-field it is not; 
and as there is no power to compel the proprietor to have a furnace; if he can do 
without one, lIe will. 

972. Do vou say that you pay a royalty on the coals used in the machinery? 
We pay a royalty for nil the coals, whatever purpose they are applied to. 

973. In the iron concern, no royalty is paid for coals'used in machinery? 
I believe in some districts it- is 110t; in Lancashire it is just the reverse; and 

for this and other reasons, where there are many small collierie~, a great number 
of small accidents must occur. -

The Witness is directed to withdraw. 

Ordered, That this Committee be adjourned to Thursday next 
- One o'clock. 

(16-1.3.) o 

J. Darlington, Esq. 



( 107 ) 

Die Jovis:~8° JUllii 1849. 
; 

The LORD WHARNCLIFFE in the Chair. 

GEORGE WHIELDON, Esquire, is called in, and examined as follows: 

974. YOU were lately High Sheriff of Warwickshire? 
I was. 

975. And you are an owner of collieries in that county? 
I am. . 

970. Have you been long in the position of a lessee of a colliery ? 
Since the year 1826. 

977. Whereabout is your colliery situated! 
About five miles from Coventry; it is called the Hawksbury colliery. 

978. What is the depth of the workings in that colliery! 
It varies; but I should say that upon an average the shafts are about 150 

yards deep. 

9il.). And the extent of the workings? 
Very considerable; I should say, from one end to the other, a mile. 

980. Has that colliery been worked for a great length of time? 
For a very great length of time; I should say for 60 or 70 or 80 years. 

981. Have you some information to give to the Committee with respect to a 
fire which has lately appeared in that mine! 

Fires have occurred recently in two of my shafts. I will begin by stating, that 
in the solid coal, the unbroken coal, no hydrogen gas whatever is generated; 
but I believe that carbonic acid gas is generated to a considerable extent. 

982. Are you speaking of that particular coal, or of coal generally? 
Of the coal generally in Warwickshire. I know the coal of Warwickshire. 

Mr. Newdigate is near me, and Mr. Dugdale, and two or three other proprietors, 
and their coal is all of the same quality. I should say that it is the carbonic 
acid gas principally which exudes from those mines, and not hydrogen gas; 
there is no explosive gas. 

983. Then they are not what are commonly called fiery mines! 
They are not, but still they are what are commonly called, according to local 

phraseology, breeding fires; it is self-combustion. I believe that the fires seldom 
take place there until the coals have been got; and when the coals have been 
gotten, the miners leave a considerable quantity of small coal, which is called 
slack, \0 support the superincumbent strata; and after that has been lying a 
considerable time, the fires are ignited in that mass of stuff which is left to 
support the roof. 

984. Will you proceed to explain to the Committee the appea.rances which 
you say have shown themselves in your mine lately? 

I have two shafts on fire at the present time; the one is what we call an iron
stone shal\, where the coal was got some 50 or 60 years ago, and the iron-stone 
(wllich lies under the coals) is now being got. In one of those old coal-pits, a 
tire broke out, about a fortnight or three weeks ago, and we were obliged to seal 
or shut up the pit, for the men cannot work in it; that fire originated in the 

(1Ii4. ol.) 0 2 old 

E\'ic:ence on the 
Prflvention of 
Accidents in 
Coal MiDe,. 

G. Whic"""" Esq. 

.8th June ,849. 



G. WhielMn, Esq. 

28th June 1849. 

108 MINUTES OF EVIDENCE BEFORE SELECT COM1IITTEE ON THE 

old gob, or refuse coal and matter, which was left (as I before stated) to support 
the roof, which, after having laid a considerable time, ignites. 

985. Does the word" gob" correspond with the w~rd " goaf," as used in the 
North of England? 

J dare say it does. 

986. Is it the requisite space which is left f;r the support of the rcof? 
The gob is the rubbish or slack, or small coal, which is left to support the 

roof. 

987. Does it ignite also if it is left above ground? ' 
Yes, if it is loosc on the bank; but then, of course, it is exposed to the atmo

spheric air, which contains a quantity of oxygen and hydrogen, But the great 
mystery and the difficultv to be accounted for is, how those fires should ignite 
in the pits where the carbonic or azotic gas is generated; because it does not 
SUppOlot, but extingnishes fires; human life, when exposed to it, is soon sacrificed; 
and that is a very important point. When the miners are at work, if a stream 
of the azotia or carbonic acid gas exudes from the old refuse slack or gob, as 
they call it, it puts out their candle; and when the candle will not burn in those 
ga&es, human life cannot be supported, but must fall a sacrifice; therefore, that 
is a fortunate signal for the men to depart and go out of the pit, and they have 
frequently been brought up exanimate, ,or almost more dead than alive: but as 
soon as they are exposed to the atmospheric air, the lungs become 'properly inHated 
with it, and they soon come to themselves again. . ' . 

988. llefore going into the process of ignition, will you explain precisely, as 
far as you are acquainted with it, the conditions under which the present fire has 
occurred? 

It is a very difficult thing to account for it; but I was speaking to one of my 
agents a Cew days ago. before I came to town, and he said that a part of the 
roof, of what is called the gate-road, or gangway, along which the waggons are 
sent down from the shaft into the workings, broke down, and there exuded an 
unwholesome air, which is called fire-stink, and the men were driven out. 

989. Is that fire-stink sulphuretted hydrogen? 
No doubt of it; and that came from what are called breeding fires, imme

diately above their work. The roof of the gate-road fell in, and then is opened 
a chasm for a considerable height, perhaps 14 or 15 feet, where a fire was gene
rated; so that we were obliged, aftel" trying various experiments, to seal up the 
shaft; the men could lilot go on with the work l and it has remained shut up 
until this time. 

990. Has the fire been actually seen by yourself, or by your workmen? 
It has been seen by the workmen, that is, in one shaft; it is in the shaft 

where we are getting the iron-stone, where no coal has been tfluched at all; the 
coal· has been exhausted there 50 or 60 years ago. 

991. What is the fuel for the fire ? 
The slack, 1lr small coal, wbich was left to support the roof 50 or 60 years ago; 

all the solid coal was exhausted, and came up the shaft, and now the irolJ-stone 
is about seven yards below it. Then we were obliged to drive another gate·rllad 
below, and the refuse coal, or slack and rubbish, which was left to support the 
roof, whelJ the coal was being got 40 or 50 or 60 years ago, took fire from self
combustion; and it burnt through the roof of the gate·road, which we drove to 
get the iron-stone, and dowlI it went. It was a most fortunate thing that the 
men were not at work when it broke down, because if they had been at work. be
yond the place where the roof gave way, and fell in, they would have been sealed 
up. This is all I can state with respect to this particular shaft, which I call the 
iron· stone pit or shaft. I will now come to another coal pit or shaft, where 
the fire has ignited, and has stopped the work, at least in one part of it. I will 
make use of this figure- [pointing to Q rough sketch 6n a piece of paper}-to repre
sent another shaft, with a gate-r{)ad, leading to a certain distance, and with another 
branching out from it. It is rather a curious circwnstance, that in one of these 
gangways,or gate·roads, as they are called, we meet with ignition, and "'hat is 
called fire-stink, so that a man cannot work in it, but in the other there is no fire 
at an; we are getting another kind of coal, which is perfectly free from any 

unpleasant 
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unpleasant effluvia, or anything of the kind; but, in the other, the firs has broken 
out, and has shut us up. That was ignited in the same way, Iapprehend, as in the 
other case, DBmely, that i* took fire of its own accord amongst the rubbish and 
small coal, which was left when the superincumbent coal was got above it. The 
coal in Warwickshire lies in four or five distinct veins or seams of coal, one above 
another; we first get one out, then we drive another gate-road, and get another 
seam out, and so on, tlntil we have got the whole; and last of all we get the 
iron-stone, which lies under the coal. Now the desideratum would be, if Mr. 
Gurney, Of any other scientific person, could discover a means of extinguishing 
these fires, by sending down, first of all, similar gas to that which exists in the 
coal, that is. the carbonic acid gas, to put out these fires, forcing it down by a 
forcing apparatus, in the same way as forcing-pumps with water; and after they 
are extinguished, to force down the atmospheric air. for the purpose of purifying 
them again, instead of slIUtting them up two or three years. That would he a 
very important thing for the public. We are not much exposed to those dangers 
that exist in most mining districts, our gas not being explosive; ours is not 
the hydrogen gas, but (as I stated before) the carbonic acid gas, which wilt 
extinguish fire: and the way in which the lives of the men are saved is, by 
ascertaining whether the works are in a fit state for tuem to go down, as, by 
sending down a lighted candle first; if the candle will burn, the air is wholesome; 
and if it will not burn, of course it will not support human life; because air that 
will not support ignition will not support human life. and, therefore, if the candle 
goes out they come tip directly, and they do not go down again till the candle 
will burn. When the atmospheric air is in a palticular state, the candle Will not 
burn for four or five days or a week; when. a favourable atmospheric change 
takes place. the air becomes purer for the underground workings, the candle will 
burn, and the men go to work again. 

992. Is that state of things dependent on the barometer? 
Very much indeed. 

993. When the barometer is low, is tht! danger greater? 
Yes; the barometer always falls for thunder; and when it indicates thunder 

in the air, we know reetty well that the candle will not burn. The great 
discovery that was made by the late Sir Humphrey Davy of the safety-lamp does 
not apply to us at all. I received a few years ago a communicatioll from Lord 
Warwick. which he received from Sir James Graham, and he sent me a copy of 
a report, and wished me to send my observations upon it: but I told his Lordship 
that the remedies recommended in that report of the chemical and scientific 
persons who were sent down to visit and inspect the mines in the North, did not 
apply to us in Warwickshire at all, because the gas in those mines in the North 
was carburetted hydrogen gas, and ours was the carbonic acid gas. 

994. But mixed also with sulphuretted hydrogen? 
Yes; with what is locally called the fire-stink, which is, in fact, the sulphu

ret ted hydrogen. 

995. Would it not be important at those times to have some machinery for 
driving a current of atmospheric air rapidly through the mine? 

That is the very thing that is wanted; and I was very glad to see in th" 
newspapers, in the" Illustrated London News" particularly, a description ofan 
invention by Mr. Gurney. I immediately directed my attention to it; and I 
wrote to Mr. Darlington, whom I have seen this morning. 

99ii. You are at work in a pit, which is now on fire, in a different gallery? 
It is not exactly all fire, but it is the fire-stink; that is, the sulphuretted 

hydrogen. 

997. But in a pit which is a common shaft to both galleries or gate-roads? 
Yes. 

998. You cut off the communication between the two? 
Yes. 

9?9. And you go on working? 
"\ es; we put doors. so that there can be no communication with that part 

where the sulphuretted hydrogen exudes. 
(164.4.) 03 1000. Supposing 

G. II'hi.ldon, Est{. 
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G. Whit/don, Esq. 1000. Supposing you could drive atmospheric air through at your will, that 
would not be necessary at all ? • 

28.h June ,649· The way: in wh.ich the I?its are ventilated is by having two shafts.; there is a 
constant ClrculatlOll of all' between the two shafts; the cold air or the atmo
spheric air descends one, and the impure or rarefied and lighter air comes up 
the other. 

1001. Do you use the agency of a furnace at the bottom of the up·shaft for 
ventilation? 

No. 

1002. Have you no means of assisting the ventilation? 
No; except from the two shafts; taking care that what are called the air

cour3es are in a proper state; there is one man with a company under him, who 
is regularly appointed, called" The air-course DIan and his companv," and 
thcy attend to all the air-courses; sometimes they extract dirt which has fallen 
in, and forms an obstruction, when there would not be a proper current of air; 
there is an under-ground bailiff over the air-course company, and they see that 
the air-courses are kept open, and if they are properlv kept open, there must be 
a circulation of air. -

1003. Then you are satisfied in those mines with the common natural opera-
tion of the currents, without any assistance? 

Quite so. ' 

1004. 'In your opinion what is it that creates the current of air? 
The cold air will always drive. out the warm air. 

1005. What creates the current of warm air which produces the current? 
It is quite warm down below from the breathing of the men, so that the air 

becomes rarefied and specifically lighter, and therefore the atmospheric air being 
much cooler and heavier drives up the warm air. . 

1006. What is it that causes the current? 
I cannot exactly answer that question. 

1007. Is it not that there is a difference of level between the bottom of the-
two shafts? 

Not exactly so. 

1008. Is there any difference of level! 
No. 

1009. Are the seams horizontal? 
Yes; one pit is deeper than the other. 

1010. Up which does the warm air rise; up the deeper or the shallower? 
I think up the shallower; that which is called "The Basset-pit." 

ro II. Therefore the lighter air passes up the shallower shaft and passes out? 
I rather think that is the theory; I am not quite clear about it; but we know 

lJerfectly well that where there are two shafts open, the atmospheric air will 
descend one, and wive the rarefied or lighter air up the other; and sometimes 
cold water is thrown down one shaft to cool the air in it, and a lamp or iron
cradle of fire is sent down the other to rarefy the air in it, 50 as to make it 
specifically lighter than the other, and thus cause a current of air through the. 
works. 

1012. The fact is that you have no artificial assistance for ventilation? 
Not that I am aware of, excepting that we do occasionally ~se an instru~ent 

for sending pure or atmospheric air d.own the shafts. an.d mto th~ workmgs 
underground, when the air becomes too Impure for r,~sp~tlO,!,; ~hat mst!"'1ment 
is, in vulgar phraseology, called a "Blow-George, whICh IS, m fact, slDlplya 
revolving fan, something similar to a " ~in,!,owjng machine," and is worked 
by one or two men at a crank windlass; aIr-pIpes or tubes are attached to that 
machine to conduct the pure air into those parts where the men are at work 
when they require it; but it would be a. great improv:eID:ent. to substitute 
mechanical power for manual labour where Improved ventilation IS wanted, and 
it would no doubt be easily constructed and attached to the engine that works 
the shaft. 

1013. Do 
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1013. Do you find, generally speaking, that the ordinary action of the cur- G. Whieldon, Lq. 
rents is sufficient to keep your mine well ventilated? 

Yes; it hall been ever since our mine was opened, which is nearly a hundred ~81h June 1849. 
years, and it is only occasionally that these interruptions take place from the 
ignition of the old mines. . 

1014. You are pretty constantly obstructed by the fire-stink ~ 
No; only occasionally. 

1015. Have there been any accidenrll of men being killed from an explosion 
of gas r 

No. 
I () 16. You have not lost any men by their staying too long in the bad air ? 
No; there is always a warning; there is a signal when the candle will not 

burn; fortunately for us there is that warning; but where there is hydrogen 
gas, the moment it comes in contact with a candle or lamp an explosion takes 
place, and the men are killed; but with us there is a warning given, and then 
they either ring a bell or give a sigmil, and they are brought up directly; we 
have lost scarcely any lives. 

10 17. Within your recollection, has there been a man killed by an explosion? 
I have not any distinct recollection of even one, but I am quite sure there 

have not been more than one or two. 

1018. Then the air you employ is sufficient for your purpose? 
Quite. 

1019. It is sufficient for the purpose of the draughts you now have? 
Yes. 

1020. But occasionally you have seams which are obliged to be stopped up in 
consequence of their having bad air in them? 

In consequence of these fires; when they occur, we stop them up, in order 
to extinguish the fires. 

1021. Would it not be advantageous to you to be able ahvays to work those 
seams? 

J\Iost assuredly. 

1022. What is the heat of your pits below? 
It varies considerably. 

1023. So that, as you have before stated, machinery by which you could 
drive atmospheric air constantly through them at your pleasure would enable you 
to work the mine without any obstruction or difficulty 1 

It would be a very grand thing if we could do it; except that where these 
fires take place, the more atmospheric air you send down, the fiercer they would 
burn. 

1024. But then, in the first instance, if you extinguish the fire by sending 
down air calculated for that purpose, and then filled it with atmospheric air, you 

'would overcome that difficulty? 
No doubt. 

1025. If there were an efficient system of ventilation, is it. not possible that 
you might prevent the occurrence of these Dres ? 

No. 

1026. What leads you to that conclusion? 
The {act is, that those tires take place where no current of air could get to 

them. 

1027. That is, you mean that no current of air could get to them in their 
natural state, except you resort to artificial means! 

No, nor with artificial means; the thing is, to send down a powerful stream of 
.carbonic acid gas to extinguish them; we are obliged to shut them up for a con
siderable time ; sometimes for months, and sometimes for years . 

• 
1028. Will you explain how it happens that according to your account 

it would be impossible to pass a stream of air through those parts of the 
workings! . 

(164.4.) 04 Yes; 
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Yes; I think I have stated that in the illustration I gave; the coals have been 
got 50 or 60 years ago, or more than that; and two or thrlle years ago 1 made 
use of one old shaft to get the iron-stone out, lying beneath where the coal had 
been extracted, and after working that iron-stone for a considerable time, say a 
couple of years, the fire took place above the roof of the gate-road or gangway' 
no air could get to that; it was perhaps 14 or 15, or 16, or from that to 20 feet 
l!-bove where the gate-road was driven. 

1029. Above the working? 
Ahove the w?rkin~; you couln .not tell what was !l"oing on until it actually 

broke out; my Idea IS, that that fire was generated 111 the old refuse coal or 
slack, and so on, which had been got many years before, and that by some means 
or ~ther self-combustion took .place.; whether it was by the decomposition of 
pyntes I do Ilotknow; most likely It was; and then the fire took place, and dis
located the snperincumbent stratum, and down it went into the gate-road. 

1030. You are quite satisfied that there ~ould not have been any artificial 
means to kindle that fire 1 

I am certain of that. 

1031. It could not have arisen from any artificial means? 
No. 

1032. Was that seam shut up? 
The coal bad been all got 50 or 60 years ago. 

I 033. Was it sbut up at both ends, or was it open at both ends; it opened 
into the shaft. did it not? 

Weare below those workings. 

1034. Did the old workings open into the shaft? 
No. 
1035. Then how did you get to the old workings when they were worked? 
I was below them. 

1036. How was the coal got from the old workings; was it not got through 
the same shaft that you are using now? . 

Yes, by.means of the same shaft: 

1037. Does not the old working open into the old shaft? 
No. 
1038. Then how could the coal be brought into that shaft? 
It is all stopped up. 

1039. After ,the coal was got out of the seam, and it was no longer of any use
to keep it open, you shut it up at both ends? 

Yes. 
1040. If those stoppages at both ends bad b~en taken away, you m~ght have 

driven atmospheric air down the shaft, through It, and up the up-shaft ~ 
No. 

1041. Why? .. 
They are filled' up the whole length. 

1042. Then that stuff took fire? 
Yes. 
1043. Was it in your power to ascertain to what extent the mine was on fire? 
No; we cannot get at it. 

1044. When you discovered that it was on fire, what steps ~id you ta~e ? 
They lighted what is called a lamp to see if they could punfy ~he aIr; they 

sent down an iron cradle with a fire in it ; then they threw down lIme, and they 
found they could not make -any way at all ; then they shut it up, and it is sealed 
up now. • 

1045. How was it shut up 1 
By scaffolding it over at the top. 

1046. The 



PREVENTION o. ACCIDBNTS IN COAL IIINBS. 

1046. The shaft is shut up ? 
Yes. 
1047. You did not attempt to build up tliat point in the working below' 
No. " 

113 

1048. After you had worked out that seam, which subsequently took fire after 
being filled up with rubbish, what was the object of filling it up 1 

To prop up the superincumbent strata of the earth, or it would have fallen~ 

1049. You left pillars from time to lime! 
No; we put in props, and then threw back what is called the gob, or refuse 

coal or slack, and so on, and piled it up to the" place where they got the solid 
coal, so as to be a support. • 

1050. Have yon a heap. of the small coal at the mnuth of the oit on the 
surface 1 

Very little. 

1051. Have you never had fire above ground! 
Yes, the refuse stull' that comes out of the pit sometimes takes fire. 

"1052. Your pit at present is closed up ? 
Yes. 
1053. From your experience of former accidents of this kind, SUppoBlDg you 

had none but the ordinary means of extinguishing fire, how long do you 
apprehend you would be obliged to keep that pit closed! 

It is impossible to say; sometimes a fortnight or three weeks, sometimes three 
or four months. It has never occurred to me, but I have heard of its being 
necessary to stop up a pit for two or three years. 

1054. You have had fires in your own pits before ? 
I have. 

1055. On those occasions, have you found thaf you were obliged to shut up 
your pit for any great length of time 1 . 

I t has varied. Sometimes a fortnight or three weeks was sufficient, and 
sometimes it was stopped up for two or three months. 

1056. Has it ever been necessary to throw water into your mine to extinguish 
the fires! . 

I think, once or twice. 

1057. Generally speaking, have you extinguished the fire by merely closing 
the pit up? • 

Yes, by keeping the atmospheric air entirely from it. 

1058. Then are you of opinion, that if it is possible to make use of some plan 
like that of Mr. Gurney, for the purpose of introducing carbonic acid gas into 
the mine, that would be a very great advantage to you in the extinguishing of 
fires of this description 1 

I should say that it would be oC immense advantage in those mines where 
. explosive gas is generated. 

1059. The question refers to your own mine! 
I scarcely feel competent to give an opinion; but I should think that if some 

apparatus were constructed to send down a powerful stream of carbonic acid gas, 
the fires which are generated there might be extin gnished by it; and that 
afterwards a current of atmospheric air might be similarly driven through it, so 
as to make it wholesome and fit for men to work in again; I should think so. 

1060. You have ha.si a pit on fire which has been extinguished in the CUUl'll8 
of time, or has ceased to burn? 

Yes.. . 
1061. In what time? 
I should say sometimes ten days or a fDl1nigbt; aqd I think it has been a 

month or two, but it has Dot occurred latdy. " 

1062. When you open these places which have been shut up, 111111 ~e fire 
hurst'out again Y " 

Yes; it bas occurred a.,aain at perhaps a year or two afterwards. 
(164.4.) P 1063. A witness 

G. WAif, ... , Elf. 
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1063. A witness gave the Committee the other day a description of a fire being 
shut off, and although the fire was extinguished, the atmospheric air coming 
on the heated surface, it was ignited again. Have you found tha~ in your 
experience? 

Assuredly. 

1064. In the course of time the fire will exhaust itself? 
I should think so. 

11>65. In such a case, if after letting on the atmospheric air the fire should he 
restored, would it not be necessary to shut it up again 1 
, If the fire ignites again. you must shut it up again. 

1066. At last it will extinguish it entirely? 
Yes. 

1067. When it burnt for a fortnight. it was ouly the slack coal that burnt a 
fortnight or three weeks 1 
. No. we never have any fires in the solid coal, and that is, I think. an important 
point; I never kuew of any; the fires have always been generated in the refuse 
stuff which has been left to support the roof. 

1068. Has that in any instance communicated with the solid coal ? 
Yes. and it has been very serious. 

1069 •• You have stated that you have observed that it is when the barometer 
is low that there is a want of ventilation; have you ever observed wnether the 
state of the wind. whether there is wind or no wind, affects ventilation? 

When the wind is in a certaiu point, at particular times of the year, it will 
affect the air in such a manner as to make it unwholesome, so that a candle will 
not burn, nor can men breathe. I cannot (and perhaps it is not necessary that 
I should) say exactly what those points are; in that case, I go more by the 
information I get from my agents; when they tome and tell me that such and 
such pits are not fit work, alld that the candle will not burn, I have said, .. What 
is the cause?" and they have said, "The wind is in such a point." 

1070. Then. in fact, where there is wind, there is a want of ventilation occa
sionally? 

-When there is wind in a certain point, and I should say with a humid 
atmosphere, that is, when there is a density in the atmosphere. 

1071. Have you made use of any artificial contrivance, so as to avail yourself 
of tne power of the wind, to produce ventilation under all circumstances; 
anything similar to what is used in steam-boats ? 

No, I should he very thankful to avail myself of any invention 6r discovery 
that might be made to apply it.. . 

1072. One mode of producing a draught on a smaller scale for rooms, and so 
on, is a cowl, not turoing from the wind, but turning to the wind; would not that 
answer the purpose to a certain extent? 

I should tbink. that it might very likely do so; I think. that it would bl: ",orth 
the trial, at all events; it is a very simple thing. , 

1073. You stated just now, that when the wind was in a particular point the 
ventilation was less perfect; can you give an idea whether it was from the 
north or the south? . 

I think, as far as I recollect, it was from the west. 

1074. Is there anythiDg peculiar in the position of your pit; 'is it sheltered 
from the westerlv wind' • 

No. -

1075. Do you keep any register of the barometer of the winds in your 
'office? 

No. ldo not. 

1076. Can you explain the process by which spontaneous ignition takes 
place? 

No, unless it is the decomposition of pyrites. 

1077. Are 
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1077. Are the iron pyrites very frequent in your coal ! 
Yes. 

1078. You say there is iron-stone below the coal! 
Yes. 

tl5 

1079. Are you aware whether the dampness or dryness of the slack or gob 
makes any difference in its combustible tendency! 

I should think that if moisture were applied to it, it would hll more liable to 
ie;nite. • 

1080. Have you ever taken any steps to measure the velocity of currents of 
ventilation between the downcast and the upcast shaft? . 

No. 

The Witness is directed to withdraw. 

HENRY HUSSEY VIVIAN, Esquire, is called in, and examined as 
fllllows: 

1081. YOU are connected with the mineral operations in South Wales? 
I am. 

1082. You have had coneiderable experience in the management of coal
mines? 

I can hardly say that; we have large coal-mines, which have frOIil time to. 
time occupied my attention, and lately considerably. 

1083. Have you bad any serious accidents in that district? 
We have in our district, but in our mines we have had Done. Whlln I say 

none, I believe that in the course of seven or eight years two men have beea 
killed, or something of that kin~. 

1084. By explosions! . . 
By explosions; we have never had a general explosion, but merely drifts that 

have been driving where the return air-courses were not holed. 

1085. Where, precisely, are your coal-mines situated? 
At Swansea, and also about 16 miles from Swansea. 

1086. Are they worked at great depths? 
Not at great depths; our deepest mine is 72 or 73 fathoms. 

1087. What is the thickness of the coal? 
The thickness of the coal varies from eight feet to five feet or four feet six . h • Jnc es. 

1088. Is it much inclined! 
Not there. 

1089. Are your underground workings extensive! 
~ey are extensive. 

1090. What is the system of ventilation that you make use'of for the pur. 
pose of keeping your mines clear ? 

We have little or no gas, and the system of ventilation is simply the natural 
system which is produced by the heated air of thll mine itself j except under . 
certain circulDetances, when we use thll waterfall, 

1091. Will you explain what you mean by the waterfall? . 
Under ordinary circumstances, when the air is cold, the difference in weight 

between the asoending column and the descending column is considerable. In 
lummer, when the external air is hot, or when the barometer is low, the differ. 
enoe between the weight of the two columns is lessened, and we then produce 
an artificial decrease of heat in tbe descending column by means of water. I 
believe, also, that it has a mechanical tendency, in driving the air before it. 

1092. How do you drive it? 
By allowing it to fall through the pumping-pit, which is the downcast pit; it 

is a simple fall of water down the shaft. 

(164.4.) P 2 1093. You 

G. WA"'IJo ... E&tJ. 

58th Jun~ 11!.f9. 

• 
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H. H. Vivian, E.q. 1093. You do not spread it? 
18th June I 84!1' No, it spreads itself. 

1094. Do you find that a convenient mode of effecting ventilation! . 
• It is convenient. but I do not consider that it is sufficient.· Our pits are 

always safe, although we desire to have more ventilation, and we are now adopting 
another method. 

1095. Is it not an inconvenience and expense to be throwing water into. the 
pit, when your principal object is to draw water from it ? 

Our engines are five times more powerful, perhaps, than is necessary for the 
duty they have to do', so that the small quantity which we throw in does not 
affect them; but I do not consider that it is capable of pI'oducing a very suf-

_ ficient current. ' 

1096. What quantity of water do you throw in? 
I never measured it: . 

1097. Do you use a two·inch pipe or a three-inch pipe? 
It is not done in that way; it is merely caused to overflow the top of the 

pump. 

1098. When you spoke of some.other artificial method to which you thought 
you should have recourse, had you any particular method in your eye 1. . 

I have lately been trying experiments on Mr. Gurney's steam· jet, and we 
shall, in all probability, adopt that first, at all events. . 

1099. As a trial? • 
Yes; there is no absolute necessity for our adopting any artificial method, . 

because 'our mines are not in a dangerous state; 1 visited them all myself a 
short time ago, and tried almost every place, and there was very little foul air to 
'be found. 

• 
1100. As far as your experiments have gone, with respect to Mr. Gurney's 

Plethod, has it proved successful? .•. 
I think I should be misleading if I saii that my experiments were sufficient; 

I think thllt, so far as they have gone, they have proved' that very considerable 
quantities of'air may be drawn, but I have never applied them yet to a mine, 
and I do not' know what the resistance of the mine might be. I have some 
data here which I will submit to your LordfjJips upon that point. 

1101. Upon what point? . 
On Mr. Gurney's jet j but these have been mere experiments on a boiler. My 

first experiment was to ascertain the power of the boiler; the experiment was 
'tried with a Cornish tube·boiler 30t feet long, six feet two inches in diameter; the 
tube three feet eight inches in diameter all through. I found that this boiler would 
keep a three.quarter inch square area open, with the safety-valve lifting at 50 Ihs. 
My next experiment was to cause a box to be made, the area of which represented 
exactly two feet square j on the top of that box I placed a blast.pipe nine inches 
in diameter and ten feet high; I introduced a gas.pipe immediately under the 
centre of the blast'pipe, and I screwed jets of different sizes on the top of the 
gas-pipe. I have here a tabular statement of the result of the experiments which 
1 made before I. left home. I was called away from home, and when I heard that 
your Lordships' Committee was appointed, I immediately wrote home to request 
our resident chemist. who is a German gentleman, from the Freiberg Academy of 
Mining, to go on with the experiments, and he has sent me the results. I shall 
have daily results for a short time, and I will submit them to the Committee; 
they me very curious. They show that the thing has to be investigated as to 
the area which each jet is capable of supporting to give the utmost power. 
These experiments have been tried up to this time with a nine·inch diameter 
pipe, and a two·inch diametel' pipe j singularly, the two·inch diameter pipe 
registers nearly no effect at all, while the nine· inch diameter pipe registers a 
high effect under certain circumstances. The one-sixteenth jet registers a power 
for a boiler of 56,000 cubic feet per minute, at a velocity of 3-2 feet per second; 
while the three· quarter jet registers a power for the boiler of only 1,415, with a 
velocity of 23'6. Theone.eighth jet registers a velocity of 6'6 feet per second, 
which would give, when calculated on the whole boiler, a total power of 28,000, 
being exactly onEl·half of .56,000: there are four·sixteenth square in one·eighth 

square, 
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square, and therefore, of course, the diO'erence. The quarter-inch jet registers a H. H. Yi.naff, E"l
velocity of 9·6 feet per second, which gives a total powerfor the boiler of 10,000 
cubic feet per minute. The probability is, that a maximum will be found for .Sth J .... e 1149· 
each jet. 1\ly object was to .find what area of blast-pipe 1 ought to have to 
give the greatest efficient power to each jet. There was one very curious thing 
which I tried; I closed the opening of the box by placing a board before it; 
when the quarter-inch was on, and I found that I got a water-pressure of one and-
thr~e-quarter inches, I then placed the anemometer in the box, and it produced 
a water-pressure of one inch, and a'telocityof 11'3 per second against 14'7; 
so that there was a reduction of velocity from 14'7 to ll·3. In the one case, 
the whole area of the box was open; in the other case, only one inch was opel?-
at the top all tbe way along, and I had a water-pressure of an inch. I then 
arranged that a slide sbould be put in front of the box; but unfortunately they, 
broke the water·gauge, and'they have not been able to give me the result. ' 

Il 02.- Then the result of your investigations on thIS subject leads you 
to the conclusion that it would be desirable to make ewerimeJ;lts of that mode 
of ventilation! . ' 

I t leads me to the conclusion that it is a matter well deserving investigation, 
and on a practical scale connected with a colliery, because, although by al'ti
ficial means I produced a drag on my current e9ual to one inch of water, still 
I cannot say that this is a real practical result, because it was merely a laboratory 
exp~riment. ' 

1103,. It was merely an experiment on a small scale? .' 
Yes; at all events not applied to a colliery; and, on the other hand, I am not 

" at all sure that with a nine-inch area blast-pipe, I have the whole efficient power 
of the boiler; I am led to believe that I have not; I think that by increasing to 
18 inches I should get, perhaps, a great deal more; therefore it is hardly giving 
the thing a fair trial. 

• 
1104. Are you aware of the amount of current that you olltain hi your mines 

by the ordinary method you have hitherto adopted of waterfallI' 
It is not used under ordinary circumstances; when the ventilation is sluggish, 

the water is thrown down the pit. ' 

.Il 0?5. You are generally satisfied wi.th the 'ordinary Ilction of the water i~ the 
mme ' 

Under ordinary circumstances it is sufficient for our mine, although I do 'not 
think it desirable to trust to it as sufficient in all mines: ' 

1106. Are you aware what is the utmost amount of ,current that is pbtained 
by the natural action of the difference of temperature ? 
. '1'hat would depend entirely on the depth of the $aft ; the power of ventilation' 

by the ordinary action of the atmosphere is precisely t4e same as the furnace; 
the two things depend on identically the same principle; both depend on the 
weight of the air in the two columns. 

1107. The principle is the same, but the eO'ect is dilferent? 
The one is merely an extension of the other. ' 

1108. Are there no mines in South Wales in which the furnace is used? 
I do not know; our own district is the district I have principally visited in 

Wales. 

1109. Then ~ou cannot say what is the greatest amount of current in your 
own mines, for mstance, that you have obtained by the method of ventilation 
you have hitherto pursued? 

I have never measured it· with an· anemometer; hut with a candle it has 
appeared a very fair current; it would depend entirely on the area of the openings, 

distance the air was coursed, and the particular state of the atmosphere at 
the tune. ' 

1110. Yo annot say whether it is two or three or four miles an hour? 
I have never tried it. ' 

111l. Are these pits under your own management? ' . 
They are worked by us, but there is a general head Viewer of tlle whole. 

(164. ",.) P 3 ) 112. They 
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H. H. Vivian, EIq. 1112. They are riot leased? -
No. 

g8th June 1849. 

1113. Are fOur workings in South Wales v.ery contracted in the passages! 
No. 

1114., What is the usual height and breadth of the passages of the mine? 
The horse-ways are usually taken down to the height of a horse and under 

ordinary circumstances, we take as little- of the roof down as we 'can in the 
working of coal. • 

1115. What is the breadth of your working seam 1 ' 
It varies from eight feet to four feet six inches.' . 

11-16. Does the same seam vary? • . ' 
Yes; we are working exclusively the same seam in the collieries immediately 

adjoining Swansea. 

1117. Does it vary suddenly or by degrees? 
It varies by degrees; it varies in going to the south; and, indeed, in the 

same colliery it varies. - -

1118. Does it get thicker or thinner to the dip l' _ 
With us it is certainly thinner to the dip, bat I do not think that can be taken 

as an axiom at all; on the level courses, I bave known the same seam vary very 
'!l'lDsiderably; there is one ~eam ~ South Wales which runs as high as 60 feet 
In some cases, and then agam to SIX feet. ' 

1119. Is that solid coal \' 
Yes. 

1120 •• Without any band? 
There are divisions in all thick coal. 

1121. Are faults frequent or rare? 
In our immediate district? 

1122. Yes! 
There are, perhaps, 1,000 yards in our cQIliery nearly free from fault. 

1123. Without a trouble! 
Without a trouble; ours are large faults generally. 

1124. Besides the method of ventilation that you have explained, what other 
steps do you take.for the'purpose of ascertaining the.state of the mine, and of 
guarding against accidents by precautions ! 
. There is a very desirable precaution which we take; it is the duty of the 
overman every morning to go down the mine some hours before the men go to 
their work, and to light a candle at the end of each stall where a man is required 
to work,. 

1125. What do you call a'n stalI"r 
A stall is where a man is working coal. • 

1126. Is it not always the practice that the overman should ,visit the mine 
before the men come in? 

I think this is rather more; he is obliged to light a candle and place it at the 
end of each stall, so that the candle burning is the proof that he has trilld it. 
We have scarcely any gas; but if he had any doubt, he would try it with a lamp, 
and if he found that it was unsafe, he would place a stick across the mouth of the 
opening. . 

1127. Do you use the Davy lamp l' ' 
We never work with it; we p'ave no occasion to do so. 

1128. You work with the ordinary candle? 
Yes. 

1129. The overman takes a Davy lamp? 
I believe he does; The rule is, that he should light a candle where every man 

is required to work, and the man when he comes down sees his candle lighted, 
and he then knows that his place is safe. I mentioned an accident which 

, happened 
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happened in one of our collieries. One accident wu caused by a mlln losing his 11.11. PiWm, .&,. 
shovel and going with a naked candle about the mine for it; he got into old 8th J :. 
workings, and blew himself up. • II uoe 1&f9. 

1I30. Was he killed' , 
Yes; he was cautioned not to go. 

1131. Those were abandoned workings! 
Those were abandoned workings, which were not particuiarly attended 'to at 

that time. • 

1132. Then the overman goes down with a naked candle generally, does he? 
I am not aware whether he goes with a naked candle; I should fancy that he 

would take a Davy lamp. 

1133. You say that he is bound to light these candles wherever he ascertains 
it to be safe; he must have some previous mode of ascertaining it to be safe 
before he lights the candle? . . 

It is pretty well known whether a stall is dangerous or not. The exception is 
a dangerous stall with u.s. 

1134. Does he know it by the smell ? 
'No doubt he would know it by the smell, and probably he would try it before 

he went far. 

1135. Has there been any accident recently in tLat district? 
Yes; about two or three years ago there was a serious accident near us. 

1136. Do you know how that occurred? 
From the want of ventilation. 

1137. From any want of caution on the part of the work-people, lIr from 
unavoidable causes? 

I believe the mine was in so unsafe a state that anything would have 
exploded it. 

1138. What mine was that? 
A mine called Eaglesbush, to which Mr. Strove's ventilator :was applied. 

1139. Do you know it personally? 
Yes; I have been underground there. 

1140. Was that accident attended with much loss of life? 
With considerable loss of life. 

. . 
1141. There was DO artificial ventilation at all ? 
None whatever; and the mine was conducted generally on an unsafe prin

ciple. 

1142. There was not even a waterfall? 
It was a level colliery worked into the side of a hi~ 

. 1143. Are those collieries frequent in South Wales? 
Very frequent. • 

1144. Are they more frequent than those with shafts? 
It is difficult to answer that question. 

1145. Do you ventilate them by shafts driven down the hill, or how? 
They are ventilated by driving up in the hill to the surface, or by B shallow pit 

to the surface. 

1146. From the upper end of the workings?' ' 
They would drive on the level course, and then drive up to where the seem 

crops. It acts in the same way as an upcast shaft, . 
1147. With respect to the overmen, who. you say, are employed to examine 

the pits, and on whom, therefore, the responsibility lies of allowing the work
men to go in the pits, what class of men are they 1 

They are colliers, but they are colliers chosen for their talent, and being 
careful nleu. 

(164.4.) p4 1148 •. In 
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H. H. Y;vian,'Es'l. 1148. In (act, they are mere working colliers 1 
s81h JUDe 1849. They ;p-e mere working colliers. 

1) 49. Chosen for their steadiness? 
Chosen for their steadiness and ability j they are a very intelligent body of men. , 
1150. What degree ~f education have they received? 
Scarcely any. 1 do not consider that it is at all necessary in a case of that 

kind, for it is a more mechanical matter. A man sees whether the candle has 
a top to it, and by experience he knows whether it is likely to be dangerous 
or n9t. 

1151. Then do YOIl imagine that no unforeseen circumstances could occur, in 
w~ich it might be necessary for them to take steps at the moment requiring 
some greater knowledge of the causes of accidents ? 

I cannot concei~ such a cause with us, at all events. . 

1152, You think them quite competent for their business? 
Decidedly. 

1153. And that they are well educated in that sense? ' 
In that sense they are well educated. 

. 
11 54. The viewer goes every day to look atthe colliery ? 
Yes, the overman, who is a serjeant-major, goes and examines ,the workings 

, generally. 

1155. The overman has to measure the work of the men, and to look after 
them al) day long, and see ~hat they are at their work 1 

Yes j he is in charge of the colliery to a certain extent. 

1156: Are the Committee to understand you to say that the viewer' also 
descends the pit every day? 

The head viewer would not descend the pit every day, but there is a resident 
viewer in most of our collieries, who, in all probability, descends the pit every 
day. . '. , 

,1157. He is called the under-viewer I' 
Yes. 

1158. From what class of men is that officer drawn f 
We' have three large collieries j in one of those there is what is called a mine 

captain in Cornwall; I can hardly tell what amount of education he has, but he 
is capable of setting up an engine, or taking charge .perhaps of the accounts of 
the men; he is ill charge of one pit. 

1159. He is a maJ;! of superior education to the overman? 
Considerably, and of a different class; in anothl'.r of our pits our head viewer 

takes the charge and considers himself responsible; another of our pits has not 
been very long at work, and the head viewer has the charge of that also j he 
has a son who assists him in' many cases. , , 

, 1160. On the whole, you conceive that the system which you adopt in South 
Wales for the purpose of superintending the working of your mines ~ sufficient 
for the purpose! ' 

I am speaking now of the system we have adopted. 

1161. Is the system which you adopt different in any essential particu1arfrom 
that which is generally adopted!' , ' 

1 am not aware of the system which is adopted in the hill ~istri~ts, where 
most of the coal is worked. 

1162. Are there any suggestions which 'You could make to the Committee 
with respect to improvements in the management of mines, as far as So~th 
W;lles is concerned, your experience not extending to other districts I' 

~ /lllve .visited the northern collieries. 

1163. On a comparison of the system, in the northern collieriell with thll 
syst!!m iq SQllth Wales, are there any cir~umstances which strike you, which 
would be improvements in the mllnagement of mines ? 

The nQrtherq llQllieries apPll1If to me to bl) Vl)ry efficiently managed i ~ far as 
. .Onl" 
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-our own are concerned, in our immediate district, with the exception of small H. H. " .. ian, E$f" 
<!ollieries, thev are, as far as I know, efficiently managed. 8 h J- 8 

. • ~ lODe I 49-
1164. By northern collieries, do you mean collieries in the North of England? • 
Yes, in the North of England; the Newcastle district. 

1165. Have you ever considered the question of the interposition of Govern-
ment in the shape of' some inspection? 

I have. • 

1166. What is your opinion on ~hat point?· . 
I think it would be very desirable that a body of intelligent men should be 

appointed to report on districts, and perhaps, under certain circumstances, to give 
advice to coal-owners; to point out manifest defects, and to show how those defects 
might be remedied. To give' those men any power in the direction of the mines, 
would be to take the responsibility oft' th" shoulders of those on whom it reaUy 
1lught to rest, and it would also be a measure which I cannot conceive that coal-
1lwners generally could possibly submit to. 

1167. What power would you propose to give to the Commissioners! 
Simply the power of inspection. • 

1168. To what extent would you give them the power of inspection as to the 
right of investigation? 

1 think it would be quite necessary that they should go down the pits. 

1169. That they should have a right to do that? 
Yes. 

1170. And to see plans? . 
In both cases an Inspector ought to be honourably, ·at all events, bound, and 

perhaps legally bound (like an Income Tax officer), in DO case to disclose that 
which he has ascertained by inspection. 

1171. Except to the Government? 
I mean to say irrespective of v:entilation and safety; that ought to be ex. 

posed to the world, I think, most distinctly. In the case of collieries, it. fre
·quently happens that ground is very much intermixed, and a piece of ground 
may be perfectly essential to tbe mine; if that were known to the person who 
held the ground, it is very possible one might have to pay a most exorbitant 
sum for it. By using the map, a thing of that sort is bl'ought plainly under 
notice; it is seen that the level course is running in a particular direction, that 
there is a field or a plot of' ground which must be had, tbat the level course will 
go there, and arrangements are accordingly made for getting it; but if anyone 
had access to tIle plans, and saw that such would be the case, it is very possible 
that he himself, directly or indirectly, might make arrangements for that piece 
of ground, and it might be a very serious difficulty. 

, , 
1172. Or he might have an interest in that piece 'of ground 1 
He might have an interest in, that piece of ground, and it might throw very 

con~iderable difficulty in the way. . 

1173. How would you propose to overcome a difficulty of that kind, because it 
.appears to be necessary that the I nspector should have a right to examine the 
arrallgements of the mine so exhibited in a plan? 

If the Inspector is not locally connected in any way j if he is merely a 
'Government Inspector, who passes a certain time in perambulating the country, 
and then goes back to London and makes his report, I do not think such things 
would be likely to occur, more especially if it was understood that he should not 
talk of these matters. 

1174. Would it be possible to give bim such pluns as to enable him to judge 
·of the system of ventillltion of the air-courses, and of the mode of distribution of 
working, without giving him a plan actually of the extent of the property l' 

I think that would hardly be possible j in steep veins, the level course is a 
"ery essential feature, and it may turn here or turn there. 1 have known many 
instances where it was absolutely cs~ential that a very small plot of ground should 
be taken • 
• (164.4.) Q 1175. But 

• 
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H. H. Yi'Di .... E.g. 1175. But a mere .plan of undergroun.d workin~, disconn~cted from the plan 
~ of the surface, and without any OppOrtUlllty of making calculations as to distances 

~8th JIlM 1&f.9· would not enable anyone inspecting such a plan to ascertain precisely how it 
interfered with property on the surface 1 

Yes; you see that the level course is turning north or south; besides which 
(I merely put a very simple case) there may be 150 other cases . 

. 1176. Constant disputes arise from carrying water off one colliery and flooding 
another? . 

Yes. 

1 J 77. Is the coal rou work all freehold coal, or is it intermixed with copyhold 
coaB . 

1 can hardly answer that question; we have a vast number of leases. 

1178. Supposing the Inspector were armed merely with a right to enter a mine, 
and to make a personal examination of the workings, do you think that would 
be sufficient to enable him to form an opinion as to the management of the 
mine? 

I think it would be perfectly sufficient, on this ground: that it is utterly im
possible that a mine can explode unless the air is loaded with gas; if the air is 
loaded with gas, it ought to be diluted, or the mine is not safe. 

1179. Supposing that Commissioners or Inspectors were appointed by Govern
ment, having the power of entering mines for the purpose of personal examination, 
and of making suggestions to the managers of mines, do YOIl conceive, so far as 
you know, that there would be any great objection felt on the part of that interest 
to the interference of such officers! 

I can only say for myself that I should be glad to have the opinion of 
any man. 

1180. Have you ever heard any opinion expressed by others in South Wales 
upon that subject? 

I have not; I think that great care must be taken in appointing the Inspectors: 
I do not know a more difficult thing than to pick out a man; because if he is 
purely a scientific man, in all probability he will not stoop to learn practice, and 
he will jump to conclusions very rapidly, and frequently his conclusions will have 
no relation to expense. As a good example of this, I may mention, that one of 
the greatest men of the day, Professor Faraday, proposed a plan whiclI it was 
considered by the South Shields Committee would cost from 20,000 I. to 30,000 l. 
in one colliery. 

U81. Do you know anything of the South Shields Committee? 
I have read the book. 

1182. 'You do not know whether or not such a Committee exists! ' 
I was alluding to the printed Report of the South Shields Committee; thEt 

proposition was to pipe off the gas, and it was considered that that would cost, 
besides being impracticable, from 20,000 I. to 30,000 I. in one colliery. 

. , 
1183. You have referred to the benefits which would be derived from inspec

tion; what benefit would arise to your mine by inspection! 
I hope that our mine is in a szie state; I inspected it my self some little time 

ago; I went everywhere; I could find no top to the candle, and I hope, therefore, 
that it is in a safe state. 

1184. With respect to thos~ mines which are in a safe stat~, would it not be 
a great loss of time to the 1IleWer, the Inspector, and the mIners.. generally, to 
have their time occupied by Inspectors coming down to go over the min~ 1 

I presume that the visits of Inspectors would not be very frequent. 

1185. How many tinIes a year, do YOI1 think? 
There would probably be some radical defect in a colliery whiclI would make 

itself apparent; a well-regulated colliery would not be different at anyone 
time. 

1186. Suppo~ing a well-regulated ~olliery .like yours, do you n.ot ~once!ve 
that it mi"'ht he an advantage, from time to bme, to have commuDlcation With 
II person ~ell qualified for the purpose, who had been in the habit of examining. 

otl1er 
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,other mines, and therefore was able to compare the different modes of manage- H. H. Vioio,.,Es,. 
ment, and to make suggestions? -

I can only say that I should be delighted to have such an examination. s8th Jaae 1849-

1187. You might sometimes obtain advantage by means of companson 
between your mines and others ? 

I think so, decidedly. 

1188. The~ with reference to that ~arge number of mines which are not BO 

!fell malla!?ed, do you not i.magine that there would be considerable advantage 
ID the VISits of a well-qualified person who was able to jud!!'e of the actual 
condition of those mines from what he had seen elsewhere l' 0 

I think so, decidedly; you are trifling with that which is very precious, men's 
lives, and a vast number of .men's lives. 

1189. In the very instance of yonr own mines, in which you say that hitherto 
you have had nothing but a ventilation by a waterfall, which you consider to be 
rather inefficient, supposing that an Inspector had come to you before you had 
the means of hearing of any more perfect system of ventilation, do you nol: con

. ceive that the visit of the Inspector in that case might have been of some 
advantage to you l' 

I think it would have been a great advantage; I do not think that our col
lieries are in the position in which I should. like to see them, and into which I 
hope to get them. 

1190. Then the visits of the Inspector, in such a C2se, if they did nothing 
else, would be likely to draw the attention of managers of mines to useful 
inlprovements? 

Decidedly; but the great difficulty is in selecting a good man; a scientific 
m~n who will stoop to practice, or .a practical man who will raise himself to 
SCience. 

1191. A good practical and scientific man would get better paid elsewhere. 
probably, than being an Inspector? 

That depends on the salary the Government are prepared to give. 

1192. But as far as those parts of the duty are concerned. you would give 
him nothing more than a right of examining and communicating with the dif
ferent parties, without any power of interfering by regulations 1 

I think so, decidedly; you ought not to take the onus of the responsibility 
off the shoulders of the rroprietor ; and I think that any system of Government 
interference, from what have seen on the Continent~ decidedly tends to stop all 
adventure. 

1193. What experience have you had c.f the collieries on the Continent? 
I have had very little experience of ~he collieries; I have been down half a 

dozen pits in different parts, in Silesia and in Belgium, and in other places; but 
I am now principally alluding to mining for ores of different kinds . . 

1194. Would the owners oC mines, generally speaking, be averse to that limited 
lind of inspection! 

I should consider not. 

1195. Supposing that the Government had already taken the step to appoint 
two well· qualified persons to proceed, in the first insla!lce, to exanJine the a~tual 
condition of different districts. and in the next place to make any sug!lestions. 
or give any advice that might occur to them to be useful, should you think that 
a desirable step? . ' 

I think so, decidedly; but I can?ot too strongly Impres~ the necessl~. of the 
choice being a good one, and the difficult~ of the ~hOlce; It wo~ld be rldiculo~s 
to take a nortb-country viewer to the thick coal In Staffordshire, or to our dis
trict; he would, perhaps, propose things which would be almost impracticable 
'II'ith us. 

1196. You have stated that Government interference stops enterprise in 
sinking for ores on the (;ontinent! 

I have. 

(164 ... ) 1197. Generally. 
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1197. Generally, all mines belong to the Crown and different States? 
They do. . 

1198. 'What is the extent of the power of the Government Inspector? Is there-
not first of all a dead rent, and are not the mines let on lease? 

I am speaking principally of Saxony. 

1199. Does the Government Inspector direct the works? 
He virtually directs the works. The spirit of adventure is entirely at an e~ 
1200. That is a different species of inspection? 
Yes; it is a much more. extended one: 

1201. And much more authoritative! 
Yes. 

1202. There is an absolute power of interference? 
Yes. 

1203. There is the authority of the landlord, and the covenants of the lease? 
Yes. 

1204. What is the state of ventilation in the foreign mines that you have
visited, in Saxony, for example? 

I have never visited the Saxon coal mines, but merely the mines at Freiberg in· 
Saxony. 

1205. You have spoken of your experiments on Mr. Gurney's plan; are you 
aware of aDY other methods of artificial ventilation which have been proposed? 

I have seen Mr. Struve's. 

1206. You have seen that in operation? 
Yes. 

1207. Mr. Struve's invention is a mechanical ventilation? 
Yes. 

1208. Where have you seen that in operation? 
At Eaglesbush colliery. 

1209. That is a colliery which you lately mentioned as being particularly. 
liable to accidents? . 

It was liable to accidents. 

1210. And very ill ventilated? 
Yes, at that time; 

1211. How long is it since you saw Mr. Struv~'s invention in operation? 
Three or four months ago. 

1212. Did you descend into the mine? 
I did. 

1213. Did you find the ventilation very complete? ... 
I think it is hardly a fair mine to make a trial on, because it is a level colliery". 

as I stated before, which has been worked extensively to the surface., 
. . , 

1214. When you say a level mine, you mean a mine worked o~ a level? 
Yes, into the side of a hill. It is worked extensively to the surface. There 

may be, and probably is, very considerable leakage from the sides; s()o that the 
total quantity of air which is passed by the machine through the upcast shaft to
which it is attached, is not at all the quantity of air which is going through 
the mine. 

1215. Do you know at all what amount of current was obtained by it? 
I did not measure it, but I have heard it stated at above 13,000 feet. 

1216. As you went thrO\~gh the workings, did it appear to you that tha 
ventilation was stronger than that to which you had been accustomed in your 
own mines, which are ventilated merely by a waterfall? 

I can hardly say that. I do not think that the mine was under such conditions, 
as would fairly show the ventilation under ground. 

1217. Have 
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1217. Have you been down in that mine before the apparatus was tried! H. H. Yi.ian, &'1. 
No; they are now working with naked candles, and before they were working 

altogether with safety lamps. 181h JUDe 18.9. 

1218. Is it an extensive colliery? 
It is not an exteDsive colliery. 

1219. Had explosions taken place in that colliery! 
One certainly, and I think two. , . 
1220. How long ago? 
Three or four years ago. One subject which I wish particularly to impress 

upon the Committee. is the extent to which the diameter of the shaft affected the 
power of ventilation in a mine. I have looked through the evidence which was 
given before the Parliamentary Committee in 1835, and the South Shields 
Committee, and 1 cannot see that that point was sufficiently made at any time. 
it has been a matter of mere ipse di.l'it; a person being asked whether he 
considers the shaft sufficient, he answers, that he thinks it is. 

1221. Have you made any more precise experiments upon that point? 
1 have made no experiments; I have made a few calculations, to show the 

necessary velocity of the air in shafts of different diameters, for different quan-
tities. . 

1222. What is the result of those calculations? 
We will take a seven-feet diameter shart, to draw 70,000 cubic feet of air per 

minute; it is necess8JY that the air should pass at the rate of 30'31 feet per 
second. . 

1223. Oflength 1 
Yes; and in a 14-feet diameter shaft the air need only pass at the rate of 7'56 

feet per second. 

1224. That is less than one-fourth? 
About one-fourth. 

1225. That is for the same quantity of air? 
For the same quantity of air; but the 30 feet would be a very brisk gale, and 

the other would be a gentle wind. 

1226. Is it not very desirable, in the machinery that you establish, to have 
a mode of adapting it to the accumulation of foul air! 

I think it is very desirable. 

1227. In a certain proportion, between the foul air and the atmospheric air, 
that is safe, and in a certain proportion it is dangerous; therefore you would 
ascertain, in the first place, how rapidly it accumulated, and you would adapt the 
velocity of the current accordingly? 

Certainly. 

1228. In fact, a current moving at the rate of 30 feet per second would be too 
violent for the work-people? 

1 should think so, decidedly; but the system is now to split the air, and, 
of course, if you divide the air into different currents; you get a very much less 
velocity; this is a very desirable system, because the air does not then become 
loaded, and is not rendered so dangerous. 

1229. Is that the system in the collieries in South Wales \' 
Not at present; a short time ago I sent our head viewer to the North of 

England, and he visited a number of collieries, and we shall introduce that 
system. ' 

1230. Supposing that a well· qualified Government Inspector, some years ago, 
being ""ell acquainted with that system elsewhere, had, upon an examination of 
the South Wales collieries, suggested the expediency of splitting the air, might 
not that have been a very uselul part of the Inspector's duties? 

Decidedly; if it had been carried out, it would have been very useful. 

1231. He then would have brought that improvement to the knowledge of 
the coal managers in South Wales, which might not have come to their know
ledge otherwise ~ 

Yes; in some cases, it certainly would not. 
(164.4.) Q 3 1232. The 
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H. H. J"Wian, EIIfJ. 1232. The object is to change the air as completely as you can, and with as 
little current as possible, is it not? . 

!l811a June .849- The object is to pass fresh air to all the miners, where naked candles are in 
use, and to take the loaded air into other parts of the mine, where it is not 
brought in contact with naked candles. 

Diameter 

of 

Shaft, 

3ft. 6 iD. 
7 -.. -

10' 6 
12 -
)( -

1233. You get the fresh air to where the men are working? 
Yes; we carry the fresh air to them in all cases. 

1234. The result of the calculations you have made seems to show that the 
difficulty of ventilating properly in a shaft of small diameter is much greater than 
in a shaft of large diameter? . 

Yes. 

1235. Will you put that table in evidence? 
Yes. . 

The Witness delivers in the following Table: 

V ELOCITY with wllich different Bodies at" Air most pass through different Areas. 

to,ooo. 20,000. 30,000. 40#000. 60,000. 60,000. 70,000. 80,OOO~ 90,000. 100,000. 
Area 

of Velocity Velocity Velocity Velocity Velocity Velocity Velocity Velocity Velocity Velocity 
Sbaft, pe. pe. P"' P"' P"' P"' P"' P"' per P"' 

SeCODd.. Second. Second. Second. Second. Second. Second. Seeoud. Second.. Second. 

Sq,ft- , 
9'62 17'2 3.'. 61'6 68'8 86' 103'20 120040 137'60 164'80 172'01) 

38 'fa 4'33 8'66 12'99 17'32 21'65 26'98 30'31 34"64- 38'91 f3'3(1 

68'61 2'62 6'2f 7'86 10'48 13'10 15'72 18'a, 20'96 23'58 26'20 
86'69 1'92 8'84 5'76 7'68 9'60 11.&2 13'44- 15'36 17'28 19"2G 

113'10 
1'62 I' S'2f 4'86 6'f8 8'10 9'72 II'a4 

12'
96 1 14'68 J6'20 

163·9~ 1'08 2'16 8'2f .'32 5'40 6'f8 7'56 8'6. 9'72 JO'80 

At from 2'93 to 4'40 feeL per second, wind is just perceptible. 
" 5'S7 to 7'33 " "gentle and pleasant. 
" 14'67 to 22'0 " "pleasant brisk gale. 
" 29'34 to 36'67" "a very brisk gale. 
" 44'01 to 51'34" "high winds. 
" 58·68 to 66' " "very high winds. 
" 73'35 "" a storm or tempest. 
n 8S- "" a great storm. 
" 117- "" a hurricane. 

1236. Are the ventilating shafts, in your mine, the same as are ordinarily used. 
for raising coal? . 

They are; the downcast shaft is the pumping-shaft, and the upcast shaft is 
the winding-shaft, 

1237, You only draw from one shaft? 
Yes, 

1238, Is it one shaft, or a divided shaft j> . .• 
Two shafts; there is a distance of 20, or 30, or 40 yards between the pumping 

and winding pits, 

1239, Have you a great deal of water in those pits? 
In onewe have a considerable quantity. 

1240. Have you ever known any instance of spontaneous combustion in the 
coals in South Wales? 
, We are not in the habit of gobbing the coal; we bring all the small coal to 

bank. 

1241. Gobbing the coal is heaping up the small coal? 
Heaping up the small coal under ground. 

1242. Did you ever know that small coal take fire on the surface? . 
I have known it take fire in vessels frequently, and also after being exposed 

for a considerable time on the bank. ' 
\ 1243. Does 
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H. H. J'iviGn, Elf. 1243. Does that small coal contain much iron pyrites ? 
Yea, in all cases. 

1244. Do you think that there is reason to conclude that 
the cause of the spontaneous combustion! 

58th JUDe 1849. 
the iron pyrites are 

Decidedly. 

1245. That is generally understood? 
I believe there i~ no doubt of it. 

o 

1246. 'r ou have never had any case of that kind under ground? 
It never oct,urs with US; we never leave it there. 

1247. Have you ever known any case of fire below ground f 
I have seen a very extensive fire in Silesia, on the borders of Poland, below 

ground. . 

1248. But none in South Wales? 
No. 

1249. There has never been an instance of that in South Wales? 
No. 

1250. What means are adopted in the mine in Silesia? 
It has been on fire for a very considerable number of yeaTS, I believe 60 

or 80 years; they have driven in the direction of the fire behind it, and they will 
cut it off by that means. They tlood behind. so that it will gradually burn 
down to water, and they also carry water down upon it; but it is very 
extensive. 

The Witness is directed to withdraw. 

JAMES DARLINGTON, Esquire, is called in. and further examined. 

1251. IN your last evidence, you gave an account of your proceedings, in the 
case of two separate fires which occurred in yo lIT coal'pits ? 

Yes. 

1252. You stated that in the second case you adopted a different mode for 
extingu ishing it, from that which you adopted in the first case? 

Yes. 

1253. Will you explain to the Committee the reasons which induced you to 
depart from the course you adopted in the first fire, and to adopt a different 
system in the second? 

The first fire was in the air-course; we could therefore throw the choke-damp 
easily upon it, making the choke-damp at the surface by means of a furnace. 
The second fire was out of the air-course, in a dead working; on account of 
being above the level, the lightness of the gas made it rise into the dead work
ing j we could approach it better by confining it, and it was on that account we 
used a different process. 

1254. Was one of the principles on which you acted, that that process enabled 
you in the case of the second accident to extinguish the fire in that part of the 
mine separately, while you were making use of the remainder of the mine? 

We could not only make use of the remainder of the mine, but we conld 
approach the fire more directly on account of its being above the air·course. 

1255. Therefore, the difference of your proceeding in the second case did 
not arise from any misgiving as to the successful result of Mr. Gurney's applica
tion in the first instance P 

The first experiment is certai nly most desirable. if it could be accomplished, 
being done at much less expense. The choke-damp is manufactured at much 
less cost than carbonic acid gas, "'hich would be very expensive to fill the 
whole of the mine; by the furnace operation it can be made at a very small cost 
indeed. 

1256. So that wherever it is possible to applv the first process, that is the 
most desirable I' • 

Yes, but ouly on account of its cheapness; it is the cheapness which makes 
it so desirable. 

(I6..!.4-) Q 4 1257. Did 

J. Darlington, Esg 
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The. two 5~afts were f~eq~ently a!lalysed, and the quantity of the gas was 
ascertamed; It exploded if It contamed the carburetted hydrogen; if it was 
choke-damp it put the light out. The pneumatic trough was used for this 
purpose. 

1258. Have you heard anything about the pit since you were here last? 
I heard this morning from the viewer that the pit was in a very favourable 

state; that everything was going on right, and as well as could be desired. 

1259. Upon what footing was it that Mr. Gurney was employed by you! 
Did he receive any remuneration for the services he rendered you? 

He received no remuneration whatever; he was not desired to come down ; 
he saw that a valuable experiment migbt be given to the public, and that there 
was a favourable opportunity; this ioduced him to come down. 

1260. And he made no objection to your publishing the particulars of the 
operation? " 

None whatever. 

1261. The expense was very trifling? 
The expense was very tri1ling. 

1262. This is a representation of the process adopted in your first fire 
"prepared by Mr. Gurney-[e:chibiting the same]-does that correctly represent 
the operation as it took place! 

It represents the first operation; it has no connexion with the second. 

1263. Will you deliver it in to the Commi ttee? 
Yes. 

The Witness delivers io the same. 

The Witness is directed to withdraw. 

Mr. EDWARD NEWMAN FOURDRINIER is called io, and examined 
as follows: 

1264. YOU are the son of the inventor of a very ingenious process in paper-
making? ' 

I am. 
1265. You have lately devoted yourself to the consideration of accidents 

occurring in mines from' the breaking of ropes? 
I bave. 
1266. Will you inform the Committee what led you, in the first instance, 

to tum your attention more particularly to that subject? 
I had seen accounts of many accidents, and, being a little bit of au amateur 

mechanic, an idea struck me that the load might be arrested in the pit by means 
of guides. 

1267. Having "had your attention drawn to this particular subject, did you 
succeed in devisiog a method which you thought would be successful for the 
purpose? 

I did. 
1268. Will you describe that method? 
The method is to require guides down the pit; we first did it in' Staffordshire; 

we put down two chain guides. 
1269. In what mode did you attempt to prevent accidents from the breaking 

of the ropes r 
By a cross-bar, reaching to the extent ~f the guides, w~ic~ surrounded the 

guides, aud was cut in a shape to appear like a wedge, and l?Slde that cr.oss-bar, 
at each end, we had two wedges, cut in the same way, taperlOg on one Side, and 
with the chain concave on the other; these wedges were attached to two levers, 
each workin .. on a fulcrum. The apparatus WILS fastened to the cage, in the 
first instance" to the battom j by lifting up the ends of the levers farthest from 

the . 
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the guides, we threw the wedges down, and the consequence was, that the small 
taper of the wedges were forced into the large taper of the cross-bar, and the 
apparatus moved perfectly free and certain. 

1270. Does it stop the load by attaching itself to the sides of the shaft! 
No, merely on guides. 

127 I. You first had guide-chains, and afterwards you had guide-rods? 
The first which we tried above grpund was with an iron rod; and the reason 

of using chain was a communication which we received from a gentleman in 
South 'Vales, Mr. Kirkwood, who hac! seven men killed; to know whether we 
could arrest or stop the cage on chains, we immediately borrowed some chain 
from Mr. Sparrow; we put it to the apparatus, and with the same wedges and 
cross-bar we stopped on chains; and we haye it in work in Staffordshire on 
chains. . 

1272. Then, in order to bring your invention into operation, besides the ropes 
which bear the load, you must have guides of some description? 

Yes; where there ale no guides already. 

1273. What do you mean when you say" where there are no guides 1" 
In some pits they do not work by guides; but in all the large pits in the 

North of England, where the mines are yery deep, and where they work very 
quickly, they cannot work without guides; and I consider that it is a great 
advantage to work with guides. 

1274. Have they got rods in which the cage slides, in which cage the corve 
is lowered and brought up? 

Yes, and my apparatus is now attached to the top of the cage. 

1275. The ordinary guide is merely intended to keep the load in a direct line 1 
Yes, to prevent its knocking about the pit; I believe it is seen that it is a 

great advantage, without any reference to my machinery, because it knocks the 
pit about very much; and I know that when men go down, they first kick on 
one side of the pit and then on the other; to keep themselves steady. When 
the rope is in tension, it pulls up these ends-[ describing it]-and the moment 
the rope is disengaged or becomes slack, from breakage. these ends of the 
le"ers fly down, and the other ends fly up; then the larger taper of the wedges 
go into the smaller taper of the cross-bar or shoes, and clip the guides. 

1276. Have you practically introduced that apparatus into any colliery 1 
I have. 

1277. Where 1 
At Usworth, near Newcastle-on-Tyne. 

1278. Whose is that? 
Elliot and Jonassohn's. 

1279. It is applied in the U sworth colliery ? 
Yes, since the 16th of April last. 

1280. Has it been in constant use since that time? 
It has. 

1281. Have there been any cases in wl1ich it has actually prevented accidents? 
There were two accidents prevented with a load; and last Monday, I believe, 

we saved the lives of two men. We had another trial on Monday, and I have a 
certificate from some gentlemen who had not seen it before, who were very anxious 
to see it, and 1 believe we prevented an accident; I was told so by the men. 
This is a fac-simile of the U sworth cage-[prodllcing 'a model]. 

1282. What is the depth of the mine at Newcastle? 
One hundred and seventy fathoms. 

1283. How long is the cage in coming out? 
I think it comes at the ratc of 15 miles an hour. 

1284. Can you come up as quick with that machinery as in a pit witll a 
wind-shaft? 

Yes; they have a shoe similar to this at the top of the cage, and we take 
that shoe olt and put mine on. 

(lti4.4.) R 1285. There 
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.Mr. 1285. There is no resistance? 
LJI/.Fourdrinier. Not the slightest • 

• BIb Jane 1849. 1286. In point of fact, does it make any alteration in the rapidity of the 
motion, or can you bring up the cage as quickly, having your addition to the 
machinery, as before? 

Yes; it does not make the slightest difference; they have two cages in 'each 
pit, one up and one down, and the kepts at the first seam. 

1287. What are the kepts? 
A sort of stops on a lever, which is thrown back by the cage passing up, and then 

falls into its place, and holds the cage while they draw the waggonsout; and then it 
is a boy's or a man's place to pull the lever back, and down it goes again, instead 
of throwing over bridges. as they do in some parts of Staft"ordsbire. When they 
come to the first seam, the guides are discontinued on each side; the cage then 
takes corner guides, or what is called reversing guides, to keep it in a proper 
position to enter the guides again, which it perhaps would not do; when it got 
there, the man did not put the kept out sufficiently, but it hung on a little of the 
kepts. Of course the engineer did not know; he was pulling up the other cage, 
and a man in it, and he kept lowering down the rope on the rage; she held as 
long as she could; she dropped all through where there were no guides, until 
she entered the guides again, when she immediately stopped; and 1\Ir. Elliot 
told me that it was a hundred to one that as soon as the weight got to that rope. 
it would have snapped the rope, and down it would have come. 

1288. Is Mr. Anderson the viewer ofthe pit you refer to? 
No; Mr. Elliot is the viewer, and the owner. . 

1289. Has that invention been adopted in many instances? 
We have been waiting until we could get it fairly tried in ilieNorth of England. 

and now we are putting one to Mr. Bell's pit, which is the deepest pit, I believe, 
iu the world; it is nearly, or quite, I believe, 1,800 feet. 

1290. At Sunderland? 
At Monkwearmouth. 

1291. It is an apparatus that costs very little, is it not? 
The apparatus will cost very little. I said that if some ofthe principal viewers 

-or owners would meet, I would leave them to say what should be the remunera
tion. Not ouly should the saving of life be taken into consid~ration, but the 
saving of proparty, because the rope genera!1y breaks oftener WIth a .load than 
with the lighter weight of men; and if that IS the case, great damage IS done to 
the workings. 

1292. Where is YOIlf business carried on? 
In Staffordshire. 

1293. Has there been that meeting of the viewers to which you refer? 
No. 

1294. Has it been tried anywhere bu~ at Usworth? 
It has been tried in South Wales. 

1295. Under your own eye? 
No, my brother's; and at Hanley, in Staffordshire. 

1296. You have yourself seen it? 
I have seen it several times test~d. 

• !»-

129i. Was it before that time introduced in the North? 
It was first introduced in a small pit in the Staffordshire Potteries, ~llt. it was 

not a coal-pit; it was a pit which was merely sunk; it was Mr. ~neyds pIt; and 
Mr. Brindley his viewer ·tho\1crht, as we should want to try experIments, that was 
a pit to w hict. any gentl~man ~ight come, as it did not interfere with their work. 

1298. Then, 8S far as your experience has gone in these cases, your invention 
has answered all your expectations? 

It has never failed when it has been called into action. There is another great 
-desideratum, and that is the action of the springs; it gives the ropes an artificial 
elasticity, especially a wire rope; it lifts the load at t~ice instead of directly; we 
put the springs one-and-a-half or two hundred weIght less to carry than the 

actual 
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actual weight of the empty cage. When it goes on to the kepts at the top and lIfr. 
bottom of the shaft, it goes into action, and the consequence is, that it gives an E. N. FmmlrirRcr. 
elasticity to the rope, which it has not ill the other instance, and prevents the ~8th June l~ 
sudden jerk when taking the lift, which so endangers the ropes. 

1299. 'Would it not be a great economy in the working of mines, because one 
of the heaviest expenses is the wear and tear of the baskets and cages in which 
the coal comes up; have you calculated it in that way? 

Yes. • 

1300. What is the result? 
I have not calculated it as far as that. 

1301. You say that in the collieries in the North they almost universally make 
use of these guides? . 

They do. 

1302. Even before the introduction of your method? 
Yes. 
1303. But in the case of other collieries, where that is not the practice, it 

would be necessary to introduce guides of some kind? 
Yes. 
1304. What do you suppose would be the cost of placing two guides of that 

kind in a ,haft? 
About 38. a fathom; that is for cbains. 

1305. Is that for a single chain, or a double chain? 
For a single chain. 
1306. So that you must double that? 
Yes. 
1307. Iu the case of th" Usworth Colliery, bas the snatch.block, which is 

intended to guard against the engine, been introduced? 
Not when they are working j the men do not like the look of it at present; 

and what Mr. Elliot proposed was this: to have two strong balks of timber put 
across at the top of the cc head gear;" to have them sufficiently wide apart for 
the rope to go through, and to put a bar to the end of the rope, wider than the 
space between the balks; and he said, " If they choose to do it, let tllem break 
the rope, and that will do away with any fear;" tile men would have it, that 
it might be hit when it had no business to be. 

1308. Then the breakage of the rope brings the other invention into action? 
Yes. 

1309. Do you propose lifting it by a chain or a rope? 
Either; it makes not the slightest difference, 

1310. Which breaks the more seldom, the chain or the rope? 
I do not know. 

1311. What was the reason for the workmen objecting to this part of the 
machinery? . 

Because iliey had not seen anything of the kind. 

1312. There was no objection made to it ? 
Not at all; I had it on a Monday; we tied a rope to the end of the lever; they 

fancied that something might hit it; we had a rope tied to it slack, and they 
pulled us up, and then let it down; as soon RS the rope got tight, the lever opened 
the jaw, and we stopped; Mr. Elliot's brother, Mr. Mather, the Secretary of 
the South Shields Committee. and Mr. ArkJey, were in the cage with me. 

1313. Have you tried it several times in your own pecson? 
Twice; and I also saw five men stop; a boy some time back, at Sneed·green, 

pulled himself oft' for a joke; and a drunken man, a collier, did the same with the 
five men in it. 

1314. What would be the cost of the apparatus for a mine 100 fathoms deep? 
It depends on the width. 

1315. A seven or eight feet shaft ? 
The cost of the apparatus would be from 121. to 14/. 

(164.4.) Il 2 1316. The 
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1316. The wood-work I' 
I do not know ~ I have not calculated that. 

1317. The paper-making machine was an invention of your father's? 
Yes. 

1318. You have a patent for this invention? 
Yes. 

1319. It is not open to the public at all ? 
No; and I have also a patent for it in France and Belgium. 

1320. Is it in work there? 
No. 

1321. It has not been experimented there at all? 
No; we were anxious to get the thin,g perfect; and the Marquis of London

?erry's princip~l engineer said the other day, that he would defy any man to 
Improve upon It. 

1322. Who is he 1 
Mr. Thorman. 

1323. Hew soon can you unload it and start it again? 
It does not interfere with unloading at all. 

1324. Of course there would still remain the danger to the men of the frag
ments of broken rope descending upon them? 

The men are inside the cage, and are protected by the top of the cage. 

The Witness is directed to withdraw. 

Mr. JOSEPH FOURDRINIER is called in, and examined as follows: 

1325. YOU are the brother of the last Witness I' 
I am. 

1326. You have seen this invention in operation in South Wales? 
I have. 

1327. How was it applied there 1 
To the guides then arranged in the pits. 

1328. What were those guides 1 
Chains. 

1329. Not fixed guides? • . 
Chains bolted to a balk of timber at the top of the pit, and to one at the 

bottom. 

1330. Were they inserted for the express purpose, or were they there before? 
They were in constant work previously: 

1331. Did you find those chain-guides answer equally well with the fixed 
guides which have been referred to as existing in the North? 

Yes. 

1332. Where was the pit I' 
Near Swansea. 

1333. Belonging to whom 1 
To Mr. Kirkwood. 

1334. When was it introduced there? 
In May 1848. • 

1335. Has it been in operation there ever since \' 
Yes. 

1336. Did you make experim.ents upon it yourself personally 1 
Yes, similar to that which my brother has been describing, in the presence of 

several influential proprietors in the neighbourhood; the weight of load and 
cage being 32 cwt. , 

1337. Was 
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1337. Was the basket in a cradler 
A cage, carrying one waggon. 

133 

1338. Tbese chains were used as guides before the invention was introduced? 
Yes. 

1339. And you found that the substitution of chains for fixed guides made no 
-difference in the success of the invention 1 

Not at all; we fitted up the first aI/paratus with iron rods, and we then took 
out the iron rods, when Mr. Kirkwood requested us to make the chains do, and we 
put the chains in without altering the wedges, and they answered equally well. 

1340. Are you aware whether it has had the effect of preventing any accidents 
since it was put up ? 

I have not heard. -

1341. But you actually tried it yourself? 
Yes, several times, and it stopped within four inches. 

1342. Have you heard from the owner of that colliery, since it was put up, 
upon the subject? 

No. 

1343. Was there any objection made on the part of the men to the use bf it? 
Not at all; they cheered when it was in operation, and they saw the cage 

.disengaged from the rope. 

1344. Was the snatch-block also introduced? 
They had a similar objection to its use as the men at this pit in the North; 

they fancied it opened wi,th too much facility. 

1345. Then that part of the invention is not in operation? 
No. 

1346. Your trial of it in South Wales has convinced you tuat it is perfectly 
-successful for its object? 

Yes. 
Tbe Witness is directed to withdraw. 

WILLIAM BRUNTON, Esquire, is called in, and examined as follows: 

1347. YOU have turned your attention to the ventilation of mines? 
I have. 

1348. Where Rre you living now? 
At Newport,in South Wales. 

1349. Will you state what is your business, and what induced you to devote 
yourself to the subject of the ventilation of mines? 

In the early part of my life I was in the employ of Boulton & Watt, and 
for 50 years, as R civil engineer, I ha\le been generally engaged upon the applica

. tion of machinery to mining operations; and, therefore, I have had opportunities 
of seeing the mode of ventilation in almost all the districts of England, and in 
Scotland also. 

1350. Was the result of your observations such as to convince you that the 
system of ventilation in the colliery districts of England was generally defective? 

Yes; and that induced me to tum my attention to something which would be 
a substitute for the furnace now used in collieries. 

Mr. J. Fourdrinier_ 

W. Brunton, "<t[-

1:151. Will you describe to the ComInittee what is the plan which you rel!om
mend as preferable to the furnace for the purpose of obtaining sufficient ventilation? 

'J his is B drawing of the apparatus-[e.l·hibiting tile :'I!me]-and I have a small Vide AppendL, I_ 
model which will further illustrate its operation; this is a drum-ere/erring to tIlt: PIon No. VI. 
drutcingJ-(which, in one that I erected-for Mr. Powell, is !l2 feet in diameter) ; 
made of sheet iron; this is the section of it ; these upright lines-[nierrillg to the 
lfcti"" ]-are only the interior edges of the radial divisions. This reYolving drum 
is placed upon an air-course ,,·hich communicates with the upcast shaft, and it 
stands as it is here represented. This is a circular wall of masonry eight feet 
diameter inside, concentric with the drum, aud reaches to within two inches of 
the lower part of it. The two-inch space is filled with clay, and is thereby made 

(164.4.) R 3 sufficiently 
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sufficiently tight, so that when, by the revolving of the drum, a considerable 
rarefaction is produced, there is no leakage worth speaking of at this part; this 
is turned round, and in turning, the drum in its revolutions charges the 
air through the radial openings with that degree of force which is due to the 
-velocity of it, upon the principle of centrifugal force; and in calculating the 
contrifugal force, I take the medium diameter of the radial compartments; and I 
find it answers perfectly to theory, that is, the quantity of air discharged is 
exactly proportionate to the velocity which theory would give it. 

1!352. Then the air e~ters these compart!"ents and pass~ out at the edge? 
Yes, as shown by this dart; and that IS the plan of It--[pointing to it on 

the drawing]. 

1353. It is perfectly level at the top? 
It is perfectly level at the top; this shows the top, and this is the bottom' this 

shows the outside of it, and these are the openings as represented. ' 

1354. And this is a representation of the way tbe metal comes down to a point? 
Yes. ' 

1355. These lines represent in perspective the slope of the lower edge of the' 
radial compartments? 

Yea. The model I now produce will exhibit the principle or the construction 
of it-[producing a modelJ-this, in actual operation, is turned upside down, 
and I put it in this way to demonstrate its power; this will show the operation 
of it, and the air discharged will be always with that degree of force which is due 
to the velocity willi which it is turned. 

1356. Is the moving power a steam-engine? 
Yes. I am now going, by this model. to, show the' power of the centrifugal 

force; the area of this disk or little piston just happens to be the 23d part of a 
square foot, and this-[ showing a ft'eight] -is a 23d part of a pound weight; there
fore, if I put this in to the opposite end of the balance and turn the drum until 
one overcomes the other, we know certainly that the pressure is equal to ODe 
pound on the square foot. In the paper I now deliver in is a statement of the 
size of this model-[the Witness delivers in a printed paperJ-and a theo- . 
retical statement of its performance; the driving pulley is ten times larger 
than the little pulley on the spindle of the drum; if I turn the driving pulleys 
58 times per minute, I know that necessarily the drum revolves 580 times, aud 
that will be found to be very nearly the velocity with which it raises that, weight. 
I will put in another of equal weight; therefore the pressure on the square foot 
when these are raised will be two pounds upon the square foot; and it will be 
found, upon looking at that paper which I have put in, tpat it is stated, that the 
velocity of the one is .580, and that the velocity of the othet is 830; it is a 
curious corroboration that the squares of these numbers are just as I is to 2. 

1357. Applying that to a shaft, if you left the shaft open and unimpeded, the 
effect, according to that experiment, would be to throw air in, not only from the 
mine, but from the open mouth of the shaft, would it not? 

This is connected, as wil1 be seen by the drawing, with the upcast shaft, and 
the upcast shaft is closed at the top. 

1358. Then the upcast shaft could not be made use of either as a drawing 
shaft or as a driving shaft? 

It might be nlade use of in either way. 

1359. Not if it were closed at tbe top 1 
We do that by this means: on the top of the pit for drawing coal we have a 

moveable platform, which is raised on the top of the stage when it comes to the 
top of the pit, and closes again when the stage descends ~ and while it is up, the 
top of the pit is closed by the stage. 

1360. That would not be an air-tight; closing? 
The rarefaction produced by this apparatus is 50 great that if, during the time 

the stage is at the top, there were a hole as large as a yard square, it would make 
no difference. 

136!. For aU practical purposes it is sufficiently air-tight? 
Yes-[again showillg the model, wit" the inlet covered with a ptpel']--it takes 

scarcely any power at aU ; the drum is merely a fly-wheel, and has no resistance; 
but 
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but the moment the paper covering the iulet of the air is taken off. or any part 
{)f it is taken off, the resistance increases, and immensely so when it is all off_ 
There is a table showing the number of revolutions, the centrifugal force, and 
the rarefaction of so many pounds to the foot, the statical pressure in inches of 
water, and also in inches of mercury. 

1302. So that with 200 revolutions per minute, you would get a pressure 
equal to 9! inches of water? 

Yes; but we have far more rarefaMion than is ever to be attained, or than 
I have e\'er seen by the furnace. I was in the North in the month of November 
last, and at the Haswell Colliery, where they have two furnaces; each of the pits 
is 900 feet, and there I conceive the furnace is at a maximum with regard to 
power; and I proved to them that all the pressure they had to propel their air, or 
to draw the air throngh the whole of that colliery, was under eight pounds on the 
square foot. 

1363. That was the utmost they could attain? 
Yes; and that I ascertained by this very instrument-[pl'oducil1g tlie sUl1IeJ

which I applied, and I will now apply it to the model-[ltaving done soJ-there 
is absolutely produced by this little model a greater rarefaction than was pro
duced in the Haswell pit at the time I was there, for it was only one inch and 
a half. 

1304. There was only one inch ann a half when you saw it 1 
Only one inch and a half; at Mr. Powell's pit we produced two inches, with 

90 revolutions in a minute. I wish to exhibit the capability of this machine as 
a means of rarefaction; I have seen the I)lost powerful furnaces in England, but 
I have never seen anything which would produce rarefaction, even one-third part 
of that which can be produced hy it. The machine, of which I have produced a 
drawing, when I shut the ingress of the air at the foot of the downcast shaft, in 
less than five minutes the whole of the colliery was rarefied to an amount of 
very nearly three-tenths of an inch of mercury. . 

1365. Are the Committee to understand you to say that you put it at the 
mouth of each shaft? 

No. 

1306. Then did you rarefy the air by placing it at the mouth of the down
cast shaft? 

By shutting the doors, to prevent the air going in from the downcast shaft 
into the colliery. 

1367. The apparatus being applied to the upcast shaft? 
The apparatu~ is applied to the upcast shaft; and the peculiarity is that the 

'moment the opening is shut between the downcast shaft and the colliery, the engine, 
having less resistance, from the air rising up from the colliery, is relieved from its 
pre8sure on that account, and all its power is then turned to an increasfl of rarefac
tion by increasing the velocity of the drum. It is just like this-[applyil1g a COt'er 

to the ail' inlet of the model] ;-if I take this cover off, and turn the drum of the 
model in this way, the effect that is now produced is the maximum discharge of 
air due to the velocity. If I put this cover on again, and shut it all up, so that 
little air can enter, the maximum effect is in the increase of rarefaction by increase 
of velocity by the continued application of the same force. 

1308. Then this is a model of the apparatus in action at Mr. Powell's \' 
Yes. 

130!). How long has it been in operation at Mr. Powell's? 
Four monthR, J think; Mr. Powell's mine is in Glamorganshire; it is on the 

1'aff Ville Railway, near to what is called Navigation House. 

1370. You put it up for Mr. Powell a few months ago? 
Yes. 

1~71. And you applied it to his existing steam-engine? 
)'es. 

1372. Can you say what was the cost of the apparatus to Mr. Powell? 
The cost of the apparatus to Mr. Powell was 100 I. I beg to be allowed to say 

that Mr. Powell put it up as an experiment, because he has many other collieries. 
(lG4. 4.) R 4 and 
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and he intends to move it, having now tested its powers. It is upon a colliery 
where he could have done without it, but he put it there, in order to see that 
it would answer the purpose, because it would have been a serious thing if, after 
it had been put up upon a colliery dependent on it for ventilation, a failure had 
taken place. 

] 373. Do you conceive that it could be put up wherever it might be wanted 
for an expenditure of 100 l. ? 

A contract is now going on under my inspection, where the engine and the 
machinery will be supplied under 150 t., exclusive of the boiler; because there 
is a boiler already at the pit, and there is no use in putting up two. 

1374. In order to produce a pressure, we will say of two inches of water, what 
is the power withdrawn from the engine for ventilation? 

It must be rather a sort of guess; but I am quite sure that I am within the 
mark when I say three horses power; because the engine that is driving Mr. 
Powell's machine, and has driven it at 130 revolutions a minute, is not, I con
ceive, exercising 15 horses power. 

1375. Have you a patent for this invention? 
No, I have not. 

1376. It is used only in one mine? 
I t is used only in one mine at present; although there is another gentleman~ 

who is so perfectly well satisfied with it, that he is putting up another. 

1377. You have an order for another? 
Yes. 

1378. In the same country? 
Yes. 

1379. When do you expect to have it in operation? 
In six weeks or two months. 

1380. Do you think you will be able to furnish that other party with an appa
ratus of this kind for 100 1. 1 

The machine itself, separate from the engine, which is going to be applied to 
it, was estimated at 85 l. 

1381. In that case they reqUire an engine specially for the purpose? 
Yes. 

1382. Do you consider that generally as a part of the plan, or would you, m 
most cases, make use of the existing engine of the colliery? 

I put always a distinct engine, because it must go on incessantly. 

1383. Then that would probably entail an additional expense of 100 l. ? 
When I say under 1501., I include a steam-engine to drive it, saving the 

boiler. 

1384. But you said that Mr. Powell's was put up for 100 I. ? 
That included neither boiler nor engine. 

1385. Nothing but the apparatus itself? 
Nothing else. 

1386. Then you will not undertake to say that you 
engine sufficient to drive the apparatus also for 50 t. ? 

Yes, I could. 

1387. That is exclusive of the boiler? 
Yes. 

could furnish a steam-

1388. In any other that you may have to put up, you think that you could 
furnish the apparatus itself for less than 100/.? 

The apparatus will be less than 1 00 /. When I speak of the apparatus, 
I simply include the revolving drum itself. Several, I have no doubt. will be 
placed immediately on the upcast pit, because there are pits for no other purpose; 
but where it is necessary to attach an air-cuurse to it, to place the machine at 
some convenient distance, that will somewhat increase the cost, varying witlL 
local circumstances. 

1389. But 
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1389. But apart "from such SOUTces of expense as that, do you conceive that W. Brunton,&,. 
the apparatus itself, including the small engine that might be necessary to work i8th Juno 111490 
it, could be furnished for not more than 150 I. ? 

Yes. 

1390. You think you could undertake to do that in most cases? 
Yes. 

1391. Do you know what is the extent of the working in Mr. Powell's colliery 
which requires ventilation? • 

It is a small colliery, and the extent of working I do not suppose is more than 
three acres. 

1392. Have you any suggestions to make as to improvements in directing the 
currents of air!, ' 

Yes; I offer this diagram on account of objections that have been made to an 
apparatus, either of this or of any other kind, to which the answer has very 
often been, we do not want to increase the air; we have plenty of air, and if we 
bad an increase of air we should blow the candle out; and should incur a good 
deal of inconvenience. I want by this paper to show that we have no occasion 
to increase the air that is passing through the avenues of the colliery beyond 
what is necessary for safety, but that an increased quantity of rarefaction is abso
lutely necessary for the purpose of safety; for whilst 1 have shown what I found 
at Haswell colliery, viz. Ii inch of water, I have never been able to obtain in 
South Wales a rarefaction by the furnace of more than three-tenths and a half of 
water. I beg leave to read and submit the following statement: 

The Figure below may exhibit the essential elements of Ventilating a Coal Mine. 
If we suppose A tbe downcast pit, and B the upca$t pit, each having its distinct air-way 

C and D, and abc d " &c. to be so many avenues through which the air is conducted from 
C to D, the fo\lowing resllits will take place:-

That upon the amount of rarefaction maintained in D will depend the amount of air passed 
through. 

That to transmit an equal quantity through all the aveuues, the apertures must increase in 
size as they are further from the pit. A and B. 

That by an undue opening of any of the intermediate av.nues, the passage of air (ven
tilation) of the remote avenues may be stopped. 

That the last state of tbings is more likely to happen wben the rarefaction is· but only 
sufficient for tbe OI'dinary requirements of the colliery, and not so likely where the rarefac
tion is powerful even beyond the ordinary requirements; that where such a powerful 
rarefaction is maintained, tbe amount of air transmitted through the avenues need not there
fore be mure than is sufficient for pt'rfect safety (and may be accurately ascertained by a 
water-gauge upon each avenue), but tbe languid or stagnated state of the remote avenues 
would be prevented. 

c ---,-L-,.../ 

C~ 
I 

a 'b- a d, . e f 9 ,... 
... B 

1) -~'-n-~ 

In illustration of this, I may observe, that there are some very good o~servations 
by Mr. Stephenson, in his Evidence before the House of Commons~ m 1835, at 

(164. 4.) S page 
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page 104, in answer to Question 1562. lwould further observe, that in South 
Wales, and I may say in the North also, the only measure they have of the 
strength of air passing from one place to another is the resistance of the air 
against the doors, and as felt by their hands. That would be easily and more 
satisfactorily ascertained by having a bent tube of glass, like that which I have 
produced, as a water-gauge, which I have used a hundred times for ascertaining 
the air, or the measure of rarefaction in our copper furnaces. 

1393. Are not those in use in mines in certain parts of England? 
Not that I know of. 

1394. The Committee have understood that they are in use in the North? 
I can only state that ,when I used this, it appeared to them in the North of 

England to be a new thing. I applied it in the Haswell pit, and the expression 
was, "Well, this is a good thing, but it surprises, me very much." I made it 
in order to settle the point in dispute with regard to the power of the furnace 
at Haswell, which Mr. Thomas John Taylor calculated to be equal to 15 pounds 
on the square foot. 

1395. Where was this calculation made! 
In Northumberland. He made it out that it was 15 pounds, or thereabout, 

on tbe square foot, and I measured it and found that it was under eight. I would 
recommend that such an instrument (which will not cost 6 d.), may be attached 
to each of these doors, as on the avenues abc, &c., and then tbe pressure might 
be ascertained on which the ventilation was depending, because if we suppose 
that here is a rarefaction such as to take out by the pit B of 1,000 feet a 
minute, if the needful quantity of air together with the leakage takes 750 of 
that, or nearly the whole 1,000, before it reaches the middle avenue d, then 
those beyond are so languid that there is in the last, g, no current at all. I am 
perfectly certain, as a practical man, that such gauges would be a great safety, 
because these openings have doors which are called regulators, and are regulated 
as to the amount of opening by several men: each of these men has his own 
notion with regard to how much of the air should pass through these doors. 

1396. You have talked about the rarefaction of air; you mean the current 
of air! 

Yes, the drawing power, wbereby a currentof air is generated. 

1397. That is what you me"o.Ilt by rarefaction? 
Yes; I wished also to mention the means of subjecting the colliery to rare

faction during the absence of ventilation, and placing the colliery, however 
extensive, under the same circumstances as if the mercury has fallen three-quarters 
or five-tenths of an inch. 

1398. With what object! 
In order to draw out ip. the absence of the men; and before the men go in 

to produce a powerful current of air, which ihall discharge the carburetted 
hydrogt'D. 

1399. Do you consider that that exhausting process is a more effectual one 
than keeping up a sufficient current of pure air through the mine 1 

I do. 

The Witness is directed to withdraw. 

Ordered, That this Committee be adjourned till To-morrow, 
One 0' clock. 
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Die Veneris, 9l9° Junii 1849. 

The LORD WHARNCLIFFE in the Chair. 

WILLIAM BRUNTON, Esquire, is called in, and further examined as 
follows: 

l39 

1400. YOU have certain observations wnich you wish to add to the evidence 
which you gave yesterday 1 

Yes; in the first place, I am not aware that the character of the machine was 
spoken to as to its nature; machines are ·more or less favourably received as 
they are simple; now this is in itself exceedingly simple, as expressed in the 
printed description of the machine put in. To the drawing which your Lordship 
saw yesterday, there is a Table annexed of the performance of that machine, which 
I have copied; if the Committee will accept of it, it is at their service. 

The Witness delivers in the following Table: 

Perfol'Dlance of the Ventilator; 22 feet extreme diameter; mean diameter of the radial 
trunks, 16 feet. 

• 
Revolution Centrifugal l'Inmd. Inobo :Inch. 

per ·Po .... o. of of 
l\.Jioate. Square Feet. Wa.ter. Mercury. 

, 

.20 a"10 0"48 0"090 
26 1"69 0"75 0"140 
30 2"45 1"08 0"201' 
86 3"34 1'47 0"280 
40 4"36 1'94 0"372 
60 6"80 3"03 0"680 
60 0"80 4'34 0·836 
70 13"36 0'96 1"08 0"079 
80 17"50 7'76 1"48 0"109 
00 22"10 9"79 1"94 0'143 

100 27"30 12"10 2"31 0"170 
110 33"20 14"70 2"83 0"208 
120 30"40 17"60 3"36 0"247 
130 46"30 20"04 3"90 0"287 
140 53"80 25"00 4"68 0"337 
IIIU 61"30 27'80 6"20 0"382 
160 70"00 31"00 6"96 0"438 
170 78"SO 35"00 6"74 0"497 
180 8S"60 39"30 7'52 0'555 
190 118"60 43"90 S"42 0"620 
200 110"00 48"60 9"25 0"682 

~401. Is there any other matter upon which you wish to make any obser
vation? 

Yes; with respect to the evidence of the late George Stephenson in the year 
1835, comprehended in the articles of evidence, 1668 to 1671, relative to the 
effect of a fall of the barometer upon a blower, producing therefrom a copious 
out-flow of fire-damp; and tbat. on the contrary, during a rise of the barometer, 
he found the same fissure drawing in air: I have now to observe, that as the 
state of the atmosphere indicated by the fall of the barometer is the season wben 
the natural discharge of the gases takes place, I propose to anticipate it under 

(164"5.) s 2 ' those 
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those circumstances. I have now laid before your Lordships the means of rare
(ying a colliery, or artificially sUbjecting a colliery to an exhaustion equal to five
tenths of an inch of mercury, producing upon the gases the same effect as a like 
natural change; and this may he done during the ahsence of the men and their 
lights, consequently in perfect safety. 

1402. Your operation produces an exhaustion 1 
Yes; to be followed before the men begin to work by a restoration of the 

e9.uilibrium hy a copious curre~t of fresh air brought in uncler very powerful 
Circumstances, becau~e, as I saId yesterday, I have never yet seen anything like 
this power of rarefaction possessed by any other means. 

1403. How is it that you became convinced that the rarefaction is greater by 
tbis means than by any other? 

Because I can rarefy to the extent of seven or eight inches of water, and I 
have never seen that done by any other means. 

lA04. Which is by increasing the rapidity of the current! 
By increasing the velocity of the machine. 

14?5. What is the e~ect upon th~ air, does it increase the velocity of the air! 
It mcreases the velOCIty of the aIr, but there may be a powerful rarefaction 

while there is no great current of air. ' 

1406. Is the rarefactiol!. by heat? 
No; the rarefaction, I conceive, to be the power by wbich a current of air may 

be generated. . 

1407. Is the air more rarefied by any process of yours ? 
Yes, it is rarer. There is one thing that I should wish to impress also upon 

your Lordships. that when we speak of this rarefaction, connected with my 
machine, it may convey an idea ofa great current of air; now, that is not exactly 
the case, because in tbis process of exhaustion we shut the doors which permit the 
air to enter from tll.e downcast shaft into the colliery; there is then only the air 
that is in the colliery at the time, and the increment of the gases, which mayalid 
to it somewhat to be acted upon; the consequence is, that the machine being 
relieved from the current and consequent resistance of air going into it, the steam
engine, say a 14-horse engine, the whole of the power of that engine is now 
transferred to the machine in increasing its velocity, and as it increases the 
velocity, so it increases the rarefaction, but not in the same ratio, the discharge 
of air from the pit; because, as I have already said, we have shut the entrance of 
air from the downcast pit, and the air discharged must be therefore small in pro
portion to the measure of rarefaction then maintained in the colliery. 

1408. The bulk of the air discharged into the machine under those circum-
stances must be constantly diminishing? . 

Yes; under these circumstances, possessing the power of . thus artificially 
acting upon a colJiery, as well as amply supplying all the ordinary requirements 
ofvenlilation, I submit it to your Lordships. to be tested in any manner you may 
think proper. I have exhausted the colliery upon wbich the machine stands 
repeatedly; and as I said yesterday, it has been erected by Mr. Powell. not 
only for his own satisfaction, but it is ready there to be tested by any gentleman 
interested in the coal-trade; and I have authority from Mr. Powell to say, 
that he will be exceedingly glad to give any information. and to' alford any facili
ties to any of the gentlemen who may be desirous of investigating it; it is erected 
chiefly for that very purpose. 

The Witness is directed to withdraw, 

JOHN HUTCHINSON. Esquire. M. D., is called in, and examined as follows: 

. .f.Hutchin .... ,E'I{" 1409. YOU are practising in the medical profession, in London? . 
M.D. I am. 

1410. And are physician to one of the 'Insurance Companies! 
lam. 

1411. Have 
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1411. Have you for a great length of time devoted your attention to the con- J.HrdcJ.iIUD1I,EMf., 
dition of the coal-mines of this country, more especially in the Northumberland M. D. 
and Durham districts? --

I have. 29th June 1849. 

1412. Have you had any extensive practical opportunities of examining those 
coal-mines? 

I ha .... e had the means of examining them .for abQut 15 years past; my 
attention was first drawn to the subj~ct from seeing some of the explosions at 
the time I commenced the study of mediciue in that locality. 

-.. ''-
1413. Are you connected with those districts? 
I am not now connected with them; I was formerly; I am a native of 

Newcastle. 

1414. In the course of .i.hose inquiries, you have personally examined a great 
number of the pits in those districts? 

Yes, I have; I suppose I have been not less tItan 200 or 300 times in the 
mines for the purpose of examining them. 

1415. Will you explain to the Committee what the results of your examination 
are, as regards the conclusions which you derived from your examination of 
the causes of accidents in mines 1 

Perhaps, before I begin that important point, the" cause of accidents," your 
Lordships will allow me to explain those parts of the art of mining which bear 
specially and directly upon the qnestion before you, so far as to give you con
fidence in the facts which I bring forward, and to illustrate the points upon that 
question. 

[The Witness exhibits a series of diagrams, describing to the Committee 
certain parts in the art of mining, as shaft-brattice, underground-brat
tice; exploring or main-drifts, or winning headsways; stoppings of 
deal board, brick, stones and .. stowed;" single, double and treble air
coursing; main doors, furnace doors, air-crossings. formation of goaf; 
construction of the furnace from 1665 to the present period; and ven
tilation, from the simplest to the more complicated form of scaling 
or splitting.] 

1416. In the district with which you are best acquainted, namely, the Northern 
District, is it usual for the mines to' be furnished with two shafts, or is it a 
frequent arrangement to conduct the ventilation by means of a partition? 

They frequently have a partition, though tItey have more than one shaft; the 
partition is considered a regular art of mining; it is not considered a temporary 
substitute until other shafts are made. 

1417. Is it the usual practice for tIte coal-miners in the North to have two 
shafts to their wnes ? . 

Yes, generally, though they may have a partition shaft, whilst they have several 
other shafts on the establishment; for instance, I know an establishment (Sheriff 

- Hill colliery) where they have four or five shafts, and yet tItey have partition 
shafts. . 

1418. They have what is called an air-pit, sometimes, ha\'e they not? 
Yes, sometimes; but this partition is nevertheless called a regular order of 

mining. 

1419. Having entered into tIte explanations which you have given, will you 
inform the Committee how, according to your conception, explosions take place 
in mines, and stato the cause of tIte great loss of life that occurs in those 
instances ! 

There are certain accidents which are unavoidable, and there are othel'S which 
are the result of certain conditions, which may be much improved; but tIte 
chief causes of accidents are, too few shafts, narrow shafts, constricted shafts, 
and badly-constructed furnaces. 

1420. All producing imperfect ventilation? 
Yes; these are tIte causes of the accident. The cause of the great loss of 

life is from weak and imperfect mining arrangements, which, by the explosion, 
(164. 5.)' B 3 give 
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J.H~, give way, and the air cannot circulate as it should do, and hundreds of men are 
.M. D. thus suffocated. If your Lordship will allow me, I will invert the order of the 

ttgth ~18.4g. present question, and speak, first, of the cause of the loss of life, and afterwards 
the cause of the explosion. 

1421. Is it your opinion that the principal cause of the loss of life is not the 
actual explosion, but the consequences of that explosion? 

Yes, the consequences. of the explosion. 

1422. Is that from the after· damp r 
It is. The two questions before us at present are, the loss of life and the 

cause of the explosion. :As an illustration (it does not prove the point), Haswell 
exploded in April 1845 ; there were 14 burnt, and 81 were suffocated. 

1423. Did that appear by the evidence upou the coroner's inquest? 
I believe not; I have not been enabled to obtaia a sight of the verdict, but 

the plan which the coroners adopt is to n sit upon" all the bodies in a mass, 
and pass their verdict either as accidental death from an explosion of hydrogen 
gas, or something of that kind, as applicable to the whole mass of deaths; they 
make no distinction between those suffocated and those burnt. 

1424. Then how was that fact ascertained of which you spoke in the case of 
the Haswell colliery ? 

In explosions you have the marks of fire upon the person. I again have seen 
men frequently brought out of a mine (it was so in the case of Springwell, which 
happened 9th !\lay 1833), close from beside the bottom of the shaft, with. 
perfectly placid and calm expression, without the slightest mark upon their 
persons of fire or violence, which must have been the effect of suffocation; and 
it is acknowledged by all the viewers of the North of England, that the greatest 
mortality is from suffocation; and why it is that we have not come so speedily 
to the cause of explosion is, perhaps, from these two causes of death being 
always combined. The public, therefore, justly imagine that the people are all 
burnt; but the coroner should inquire, .. Why are so many killed? True, you 
have had an explosiou, but why have there so many perished f" As a mere illustn
tion upon the points of which I am going to speak, I beg to explain each of these 
sources of death: First, why these men are suffocated. The weak points in mining 
are these partitions already described, which the miner terms brattices, doors, 
stoppings and crossings, and such verging into the Jnain airways. Here is a brattice 
in a shaft-[pointing to a Diogram]-an explosion happens from a certain quarter, 
and as is commonly said, the explosion takes the fresh air; in more philosophical 
and language, it seeks to unite with oxygen gas ; . the explosion comes with great 
power and force, breaks this main brattice or partition, which partition is guid
ing the air; consequently, the air comes down one side of the brattice, passes 
through tbis rupture, and returns up the shaft immediately, and never penetrates 
the mine-[ showing till: same] ;-a11 air below is consequently in stagnation, and in 
whatever quarter the men are, they have to wade through so many hundreds or 
thousands of yards in obscure and deranged .. ways": lastly, when they come 
to the bottom of this shaft, it is most probably filled with boards, stones, and an 
accumulation of other mining instruments, when the rope cannot come down the 
shaft to extricate them; and here I have known them struggle for life. I 
illustrate this by a drawing from the case of Spriogwell colliery, which happened 
in May 1833, when the brattice was blown away at the bottom of the shaft. I 
have a very simple illustration here, which might strike your Lordships with the 
importance of this main brattice in one instant. 

[The Witness exhibits an experiment with a candle, over which he places 
a glass tube 20 inches long, and the candle almost immediately goes ont; 
but on again lighting it, and introducing a division, representing a brattice, 
down the centre of the tube, the candle continues to bum clearly.] 

Another objection to brattice-shafts is, with respect to heating the air from 
the furnace for the purpose of ventilation; the furnace coming up one side 
of the brattice-shaft has frequently to be kept at a very'low temperature, or what 
is much more important, they have to reduce the upcast air to a very 
low temperature; to repair the brattice during this low temperature of the shaft, 

. you expose the mine most favourably to explode, These repairs take place 
about once a fortnight. 

1425. When 
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1425. When the CUlTent is interrupted in that way by the action of the 
explosion, what is the consequence upon the atmosphere of the mine in which 
parties are employed, who are not actually killed by the explosion? 

They are 8uifocated from the want of a supply of fresh air. The same answer 
will apply to the rupture of the other partitions in the mine. 

1426. Of any partition upon which the ventilation depends 1 . 
Yes, particularly those partitions which separate the "intake" from the 

return air." • 

1427. And you conceive that that is the principal cause of the great loss of 
life in these accidents? 

It is, most assuredly. 

1421:l. Do you think that that has been proved by the circumstances of other 
accidents, besides those which you .have mentioned at Haswell and Spring well ? 

Yes, I believe so. 

1429. Have you examined the statistics of accidents, in order to satisfy your
self upon that point 1 

I have. I have spoken of the effect of a main brattice partition when damaged 
in losing life. Now, with regard to the underground partitions, which 1 have 
described, their effect when ruptured is just the same. I might instance the 
Wallsend explosion, which happened on the 23d of October 1821, at the com
mencement of working the Bensham seam. 

1430. The Bensham is a very fiery seam? 
It is; they had an extensive underground brattice arrangement, and there was 

a great sacrifice of life j they lost 52 lives. I am not prepared to tell your 
Lordships how many were suffocated. This Plan, which I now exhibit, came out 
io the Parliamentary Report of the 4th September 1835; you can easily see 
there was an extensive arrangement of fragile brattice. Another weak point in 
mines is dividing the diffel'ent kinds of air by doors j I think the doors ought to 
be hung so that they will always fall of themselves by gravitation; as that law 
never .. forgets" to be in operation, 

1431. Is not that usually the case with the doors? 
Not generally j but with a certain class of door it is the case, a door which 

they call a man door, a small door for creeping through for the convenience of 
reaching any particular part of the mine; but generally, in the" mainway doors," 
it is not the case. 

1432. Then. do you think 'that it would be a great additional security in 
the working of a mine if the partition for the purpose of ventilation were made 
stronger? 

J. Hulc1tinson,E4,., 
M.D. 

Yes. I do. In answer to your Lordship's question of making them stronger, I 
.would beg to point out that different partitions vary in their I'e\ative value. 
For instance, if the intake air, Diagram (No. I), is working towards m & m', it is "ide Appendix I. 
guided especially by stop pings b' and B; but if an explosion should rupture b' at B, PIau, No. VII. 
thll .. intake air" immediately passes to the furnace, and thence to the upcast shaft. 
Now, if you should rupture partition X, the air will supply all the mine, except 
that little portion c, c, c, &c. j therefore, stoppings vary in their relative value. 
This is a most important point in the art of mining. The most valuable partition 
is the shaft-brattice. and other partitions less so, as they verge from thence accord-
ing to the quality of air circulating in juxta-position to eacn other; you may 
have partitions which are of very small value. as T, V, and X partition, and, 
therefore, such need not be strong. I will shortly speak of strong partitions, 

l433. Generally speaking, those partitions which are near the downcast 
current would be the most important 1 

Perhaps I would rather say, partitions differ in their relative value in strict 
relation to the difference in the quality of the air which they separate; the greater 
the difference, the more important the partition. 

1434. Separating the commencement and the end of the cUlTent ? 
L.~ Y es, the intake from the return air. Another part of the mining arrangement 
which is also weak is the air-crossings. I have ah'eady told your Lordships, that 
accordingly as the miner increases the extent of compound or splitting ventila-

(16-1 . .5.) s 4 tion 
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tion into separate compartments, you have a great liability to different kinds of 
air crossing each other. 1 have explained how these air· crossings are made, some 
with planks of wood, others with brick arches; an explosion happening in 
quarter A, Diagram lNo. 2), makes a rupture in the crossing at C; then fresh air from 
b' quarter passes up that rupture, and immediately t'scapes to the upcast shaft. 
In the explosion at the King Pit, Wreckenton, on the 9th July 1831, I knew 
three men <that died a few yards from a crossing. in consequence of such a rupture 
as I have described; the deal boards were blown up; it was an exceedingly 
fragile arrangement, when you consider that two kinds of air of very dissimilar 
composition and course of movement were merely separated by a few planks of 
wood; consequently the fresh air took this rupture, and escaped quickly to the 
upcast, and these men perished for want of air. . 

1435. From suffocation 1 
Yes; had these boards not risen, they would have lived; they were not killed 

by the explosion. I may observe that hundreds of lives thus perish by weak 
points which rnpture from the explosion. This viewer, indeed, is nevertheless 
highly to be commended for his great care and skill-Mr. John Easton, who 
resides near to Chester-Ie-Street; the rnpture of this crossing happened in a mine 
under his care; from this circumstance he planned this kind of crossing-[pro
ducing a Diagram 1-Diagram (No.3), to penetrate up into the stone and descend 
again,so that between your fresh air and yourreturnair you have many feet of solid 
rock, and thereby your crossing is explosion proof. Mr. John Easton represents 
a complete crossing for gases of the most dissimilar composition, whether it be 
carburetted hydrogen on the one Hide, and oxygen on the other: in the sketch 
Diagram (No.3), where A, A., .A, is the arched channel cut in the solid stone for the 
.. return," or for an explosive mixture of gases passing a way towards the upcast 
shaft; B is the passage for the" intake" on the rolley-way, six feet high and five 
feet wide; C, C, C, C, are pillars of coal, each 10 yards wide; D, D, boards four 
yards wide, from each of which boards the crossing commences, and X, becomes 
the invincible barrier separating the two airs. The same can be effected, says Mr. 
John Easton, with less stone drifting, by taking away a part of the coal between 
the points band b, on each side of the rolley-way, as may be represented by the 
dotted lines a', a'. This latter crossing is less expensive, and at the same time 
in proportion less secure; but this security is governed by the quality of -the 
stone through which the excavation is conducted. 

1436. In short, cutting a passage through the solid rock 1 . 
Yes; the expense of such a crossing, Mr. John Easton tells me, is about 12/. or 

15/.; perhaps there is no harm in this extra expense, because it might induce 
some to think well before they made erossings; prohably sometimes they are 
made when they might be avoided. Mr. John Easton has one extensive mine 
(Pelton colliery) with no crossing in it, although the ventilation is compound or 
splitting; his object is always to avoid a crossing, and to make one only when it 
is unavoidable, and then they are made in the rock. The stopping pliltitions I have _ 
described as differing in their relative value may be made as strong nearly as Mr. 
John Easton's crossings. Every coal-mine should possess certain mainways, com
municating between shafts as remote from each other as possible; which main
ways should have their lateral" holings" "stowed," i. e·, those communicatious 
which were necessary in the first instance (I described as made fot !Ventilation), 
when the winning-headway was being formed. Let us suppose three ways driven, 
one centre and two lateral ways; the centre· headway can'·be invulnerably 
flanked right and left by " stowed stoppings;" this centre way would be a fresh 
air-course at all times and uuder all conditions; as long as the shafts remained 
open, the air would penetrate to the end of this headway, and then" split" right 
and left to supply the" workings." This plan is well known (to the viewers) of 
making three ways instead of two : this would keep the centre way strong, 
and in some measure avoid a crossing, by splitting the air to supply the districts 
right and left of the centre headway; therefore three .. ways" are to be pre-
ferred to two "ways." . 

A communication or valuable stopping can be stowed with small coals or 
" shaft;" but I am disposed to think large stones are better; such stoppings would 
be explosion proof, like Mr. John Easton's crossing in the roof. In the· t:ase of 
Haswell, had the maillways or any way been so flanked with invulnerable 
stoppings; after the explosion in question, it would have been impossible for the 
carhonic acid gas or the after-damp to have passed ill such protected ways; there-

. fore, 
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fore, wherever the men could possibly enter that mainway, they would have been 
spared their life. In the instance of Haswell the explosion was supposed to happen 
there-[showing the same on the Government PUJ1/ accompanying tilt: Report of 
Messrs. Lyell <!S. Famday]-here is the place where the air enters. 

1437. That is the downcast shaft? 
Yes; apparently there are no partitions here which are" stowed," or which 

are strong partitions and invulnerable; the explosion if' supposed to happen at 
a remote distance from the shaft-[sh!Jwing the samc]-and the current of air 
was depending upon a single weak partition to guide it through the whole mine, 
and this partition seems to be of a very fragile construction; probably common" 
brick or deal boards; consequently by the explosion a derangement takes 
place; a rupture of all the tested fragile stoppings which guide the air. Hence 
81 persons died! whilst only 14 had the marks of fire upon them about this 
locality; but the 81 were found dead in other localities. You ~iIl observe, 
also, that there are only those two little stoppings near the two shafts sepa
rating the .. intake" from the return; if those are ruptured, the air comes 
down here, Circulates a few yards, and then immediately passes off by tbe upcast 
shaft. Had there been invulnerable ways and a main air-course, some of those 81 
men would have probably found life by finding fresh air. I will now conclude 
this part of the inquiry, the cause of the loss of life, by saying that it is from 
the rupture of so many weak mining arrangements, as doors and partitions in all 
forms, that so ruany men perish after an explosion, and that such partitions 
flanking mainways, should be preserved explosion proof. 

1438. And that, you think, would be one of the greatest protections to human 
~? , 

Yes; and that viewers should consider well all the openings immediately round a 
shaft; the further shafts are apart the better, because the closer they are together, 
the greater is the liability of your air making a short cut to the upcast, thus 
laying" dead" the whole ventilation of the mine. In first winning a colliery it is 
very difficult to avoid weak points. The next remark I make is upon the cause 
of the accident; why does the accident happen? 

1439. You say the mainways should be explosion proof; in the case of 
different air·pits over an extensive ground, how would it be applicable to a mine 
under such circumstances! " 

You may always have a mainway extending between two shafts, with the 
lateral branchings made explosion proof, that is, strong stoppings which wiU with
stand an explosion; the object is to have as few weal, points going into those 
mainways as possible. I am speaking of mainways; let them be flanked right 
and left with these invulnerable sfOppings, then you will have a fresh air·course 
maintained at all times; that does not prevent them from having lateral branchings 
to other parts of the mine. 

1440. Your proposition was, that you should make main partitions proof 
against an explusion? 

Yes. 

1441. That is particularly applicable to a distinct down and an upcast shaft? 
Yes; it, is also applicable to all kinds of shafts, bratticed or otherwise. 

1442. In a mine where there is an air-pit here-[pm·nting I.) a tracing]-and an 
air·pit there, and the shaft is out here, where the current of air is going in 
different directions to the nearest point where the air is drawn from, how would 
you do in that case! 

I should require to examine that plan rather more minutely before I could give, 
in this case, an answer to your Lordship. 

1443. Would the principles which you have been explaining in connexion 
with the necessity of plirtitions for the efficient ventilation of mines be at all 
altered by the multiplication of the number of shafts belonging to a mine 1 

No; there is no relation between the nuwber of your stoppings and your 
shafts; you may have 100 shafts, or one shaft, and have your stoppings either 
many or few, weak or strong. 

1444. Supposing tllat a mine had more than two shafts, and that the venti
lation was conducted through several shafts instead of two, as you have 

(164.5.) T assumed, 

J.Hutthin.son, E'q., 
111. D. 

~9th JUDe 1849. 

Vide Appendix I. 
Plan, No. X. 
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I.Hutchinson, E.'1" assumed, would that constitute any difference in the argument which you have 
M.l), used with respect to the necessity of strong partitiom ? 

.~9th June 1849- • No, I conceive not; of course the greater the number of the shafts, the greater 
___ '_.=" chance you would have of commanding and gl1iding fresh air into a mine after 

the force of the explosion was over. 

1445. The effect of that would partly be such as you have explained in respect 
of the subdivision of the workings, would it not? . 

Yes. 

1446. Would you conceive that a mine, having more than two shafts, would 
have a better chance of protection from the consequences that you have explained 
than a mine having only two shafts, provided the ventilation was equally well 
managed in the two? 

Yes; the more shafts the better. There is one ,-ery important part of the 
sl1bject whier) I have omitted: the ventilation may be exceedingly g()od, bl1t if 
you constrict the shaft at the top for mechanical advantages, you stop the air ; 
very often thi.'re are projections that. the men may reach the basket or box 
which comes up at the pit's mouth, so that your shaft, instead of being circular 
or semicircular, presents the shape of a parallelogram. I will show your Lord
ships the shaft of Jarrow colliery in this drawing-[lVitness hal/ded a drawinvJ
which is divided into three parts: there is the downcast, there the upcast; and 
that upcast is partly railed over with a grating; besides this, <two large boxes 
nearly fill the whole of the upcast shaft; and this third division-[showillg tilt: 
8ame]-has two pumps, and is not specifically supplying the mine with air; 
the consequence is, that mine stands upon the list as having exploded seven 
times, witIi a sacrifice of 134 lives.-[ViJe Table X. page 152.]-1 went down 
this mine on 23d December 1845, after the lamentable explosion of the preceding 
August, when 40 men perished. 

1447. What mine are you speaking of? . 
I am speaking of Jarrow colliery. There was, by way of ventilation in the mine, 

just the least movement of air, like as if it were a man gently breathing upon YOIl, 
from the excessive1y constricted state of the shaft. When 1 was going towards 
that mine, I asked a miner "Which is the way to Jarrow colliery?" and he said, 
" Sir, 1 do not know of any colliery; but there-fpointing me in the direction of the 
colliery]-is a butcher's shop;" and that was a man who did not know I was 
making any inquiries into the state of the mine; it was very distressing to see 
it, and more so to go into it. To show your Lordships a point which was pecu
liarly weak in that mine, here was the fire that ventilated the Low Main-[show
ing the same]-where the explosion happened in 1845; but this furnace was not 
in that seam which exploded, but it was in the seam above it (the Bentham 
seam), and the air was 'guided by a most fragile partition on to the furnace. This 
partition was SQ weak, that I dare not stand upon it; likewise it was most 
favourably placed, eitherfor stone falling down the shaft upon it, or fur an explo
sion to rupture it upwards; upon this was depending the ventilation and lives 
of all (below) in the" Low !'.lain," the seat of the last explosion. 

1448. What was it constructed off 
Wood, so thin that 1 dare not stand, over the shaft across which it $tretched; 

the shaft was about 120 feet deep below this partition; upon this was depending 
the ventilation of the Low Main seam. Therefore the constriction of shafts, or 
too few shafts, is another important point, and cause of explosioD. 

1449. Do the baskets or boxes impede the air much? , 
Yes; I have observed, when a considerable way in the mine. that when they 

pass each other at " meeting~," there is a distinct oscillation of the mercury in 
the barometer; and you may sometimes feel it on the drum of the ear,; this 
is remarkably the case when hay is being sent down in large bundles, or when 
supplying other wants of the mine. There really ought to be more shafts to 
counteract these effects; I do .not like to say so without reason, but such 
thingll do seriously affect the ventilation. 1 will now return to that part of the 
subject, the cause of explosions; this arises from an inefficient quantity of air 
s weeping through the pit, either from constriction in main airways, or from 
the upcast air not being sufficiently heated, or from the effect of solar heat. 

1450. Have 
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1450. H ave you observed the causes of Bccideuts much affected by the vari- J.Hldch;".rm,EI'I" 
ations of the atmosphere? . M.D. 

I have. I will, in the first place, show you the result of some P-lCpenments _9th = 1&49-
I made in December 1845. I beg to hand in a Table of the experiments which 
I made in certain mines-[vide Table A, page 153.]-1 examined several mines, 
10 in number: I took the temperature of the downcast. 

1451. Where did you take the temperature of the downcast! 
At three parts of the shaft, though. there is not occasion to take it otherwise 

than at the earth's surface; because, in reality, the day temperature may be 
taken as the downcast air temperature. 

1452. Are these figures the mean temperature of the downcast? 
This is the actual temperature of the" day, and consequently of the downcast 

at" bank," or pit's mou~h .. 

1453. When you were there? 
Yes. 

1454. At the surface? 
At the surface: this was the temperature of the day; this was in winter time. 

1455. 'Vas it the same, whether at the top or the bottom of that downcast? 
No, you had it a little hotter at the bottom; for instance, at South Heaton the 

temperature at the surface was 39°; at the bottom of the downcast, 49°; the air 
gained 10° by falling 1,488 feet. In Gateshead pit, 44° at the surface, and 
49° below, by falling 390 feet. At Hebburn, the surface temperature, 40·, and 
only three degrees more by falling 960 feet. I have not brought these points 
into account. because there is no occasion to do so, as it would unnecessarily 
interfere with our question at present. 

1456. You give merely the temperature at the surface, for the purpose of 
ventilation? 

Exactly so. On a geological or philosophical point, it is interesting to see 
how much the air gains by dropping down so many hundred feet; but for our 
purpose, at this moment, it will do just to speak of the temperature of the day. 
But not so with the upcast; the upcast was taken at three parts, at the bottom 
of the shaft, at the centre of the shaft and at the top; the hottest being at the 
bottom, it being the closest to the furnace; the temperature here given, in the 
third column, is the mean of those three observations. 

1457. Did you find that mean about the middle of the shaft? 
Sometimes. 

1458. It varied? 
Yes; this would depend upon local causes; for instance, a feeder of water 

running down would cool that part of the shaft. The difference between these 
two columns of air is expressed in the last column. If there were no difference 
between them, you would have no ventilation. 

, 1459. In short, the ventilation depends upon the difference of temperature 
between the two columns? 

Yes; this difference of temperature is obtained partly from the earth and partly 
from the furnace: the heat which the upcast receives from the earth is described 
in the fifth column; the heat which it receives from the furnace is described in 
the sixth column. I will show your Lordships the important influence of solar 
heat upon the ventilation: A, B and C mine had a mean temperature of about 
34· F. or 35· F.; that is, on the day which I examined them. It was cold 
weather. 

1460. Was it in the winter! 
Yes, in December. The mere heat given by the furnace was, in the case of A and 

B, 15 degrees, and in the case of C, 26 de6rees. Here is the case of a shaft with a 
wooden brattice, where they were obliged to reduce the temperature and slacken 
the furnace, for the sake of repairing this brattice; it was an extensive mine, 
with extensive goaves, and such a condition was approaching to a most hazardous 
state of things; but, fortunately for that mine, this condition happened to be on 
a day when the temperature was 34·; but this mending of the shaft partition 
and lowering of the furnace would have been done equally the same in summer; 

(164.5.) . T 2 and 
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J..Hutcldnson, Esq., and let us suppose, then, the day temperature to have been 64' mine C instead 
M. D, of having a difference of 22', would have had no difference' at all 'and aIL 

!19th June 1849. explo~ion. must have followed: this .mine had extensive goafs. The v~ntilation. 
even In wmter, was very feeble, and It was fortunate for that mine it was winter' 
and perhaps it is fortunate for other mines that the earth does give so much 
heat to the upcast, as we observe that some furnaces give so little heat to 
the air. 

1461. How near to the furnaces were those temperatures taken f 
The return was taken a few yards before it came on to the furnace' then' 

I took the temperature of the return in the shaft; so that the return 'before 
it came on to the furnace, plus the difference after it passed the furnace gave the 
number of degrees gained by the furnace. ' 

1462. Is not the mode in which you obtain the ligures in the lifth column 
this: that you subtract the natural temperature of the workings from the 
difference between the mean temperature of the upcast shaft and the actual 
temperature oCthe surface! 

Yes. 

1463. Then the result of that must be, that the ligures in the fifth column 
indicate that portion of the difference between the second and third columns 
which is derived from the furnace? 

Yes. 

1464. Therefore it does not indicate the actual heat obtained from the 
furnace 1 

The actual heat obtained from the furnace is up to anything; if you go into 
the furnace, it is white hot; if you go a mile from it, it is otherwise. 

1465. You head that column as the furnace-heat; it does not indicate, in fact, 
the beat derived from the furnace near the heating point! 

No, but the heat in the shaft derived from the furnace. Here are two exceed
ingly beautiful ,mines, D and E; the temperature of the upcast is respectively 
135' and 144', far above the preceding mines; the difference between the up
cast and downcast is 93 and 106 degrees '; consequently, the ventilation in 
those mines was exceedingly good; now, why was it that you had there such a 
perfect system of ventilation? I will show you: but lirst allow me, my Lords, 
before I show you ~hat, to compare D mine with H; these are mines of the same 
depth exactly; the difference in H is , only 35 or 36 degrees F.; in D it is 93 
degrees; in H t he ventilation is feeble and bad; in D it is exceedingly good, 
or "very brisk;" the ventilation in H was so feeble that the furnace-room was 
covered with soot, so that 'you might write your name on the roof, from the 
"return" returning again, like smoke down a smoky chimney. The engineer to 
D and E mines ·is Mr .. John Easton. ' The whole difference in the ventilation of 
these mines was due entirely to the construction of the furnace. l\Ir .. John Easton 
brought all his. air on to and close upon the furnace. The mine H which 1 have 
spoken of as having feeble ventilation, had a high arch over the furnace, and part 
of the air escaped through a space in the arch, formed by a false arch, and one
half of the whole return passed into the upcast shaft cold, and never went near the 
furnace-[lVitness exhibited this on a Diagram]. The relative size of the arches 
bf the two furnaces is expressed by these drawings: D mine had two furnaces, 
arch three feet above the fire; H mine; one furnace, arch four feet and a,half 
above the fire; anel, moreover, in mine H, as I have already observed, they did 
not send all the air upon the furnace; thus the temperature of the shaft in 
mine H may be stated as 35'75, and in D 93 degrees; mine D ,has a bratticed 
shaft, bllt it is made of brick, and hence allows of a greater heat being brought into 
contact with it than if it were wood, and it seldom needs any repairs. Hundreds 
of pounds sterling have been saved l;Iy this substitution of brick for wood. 

[Witness exhibited a Plan illustrating "return air," being thus split at its 
termination to escape tbe furnace in mine H.J 

1466. Were there two approaches; then ?-[&ferl'ingto a point ill the T>iagram.] 
Yes; and a part of the" return" passed i~to t~e shaft cold, and the other passed, 

over the high-arched furnace; but not so In mmes D and E; consequently you 
bave in D and E a state of ventilation'where it is impossible that you can have an 

explosion 
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explosion from solar influence, the great cause-of explosion, whereas in H mine J. Hutchi"."It,E,,!., 
it is otherwise. M. D. 

1467. Where the furnace is properly managed, do you conceive it to be an ~91h June 1849. 
efficient engine of ventilation? . 

Yes, I do. 

1468. Can you say at all what amount of current it is possible to produce in 
the ordinary workings of a mine at su.ch a depth as you have spoken of with a 
well· arranged furnace; speaking in general terms, what is the quantity of air 
that could be passed through the mine? 

The quantity depends entirely upon the area of inlets; but I would say that 
the quantity is almost unlimited, because by a judicious arrangement of the mine, 
you may have a. cul!ent so s.trong as to blowout your lights, which is as strong 
as you can reqUire It. 

1469. Stronger than you cail require it? . 
Yes; in fact, the hurricane which we have on the surface of the earth depends 

merely upon the. act!on of solar heat; and in a large mine, if you judiciously 
arrange the application of your heat, YOIl may cause such a degree of rarefaction 
as to thoroughly sweep your mine, and have as much air as you can bear. 

1470. We were proceeding, when you entered upon this explanation, to hear 
your explanation of the efiects of the variation in the temperature of the 
atmosphere i 

I hand you here a Table of the chief explosions since 1800, in combination with 
the diurnal temperature, showing the influence of day temperature upon the mines
[vide Table C., page 154.] The experiments in Table A. were all taken in cold 
weather, the mp.an day temperature' of 38°. It. is clear that, if we suppose a 
temperature, say of 60° F. instead of 38", it would tend to equalize the column of 
the downcast with the upcast. decreasing the difference temperature from a mean 
of 57 to :15 degrees difference, and as such, materially damage the current of 
air circulating through the mine. Table C. combines 30 explosions, with the 
day temperature of their locality for three days, the two days before the explosion 
and upon the day of explosion. 

1471. What is the conclusion which you draw from that? 
The conclusion is, that the days of explosions are days of high temperature. 

On the first of the three days, the mean is 47° F., on the second day it is 49° F.; 
and on the day of the explosion, the mean temperature is 50· F. 

1472. You mean of the natural atmosphere? 
Yes. 

1473. You mean that, cmteris paribus, explosions are much more likely to take 
place when the temperature of the air is higb, tban when it is low 1 

Yes; it will be seen that most of the explosions occur in hot weather. 

1474. The couclusions to be drawn from this Table (Paper C.]' are, that the 
'greater number of these explosions have bappened when the natural temperature 
of the air was comparatively bigh ! 

Yes; from that Table you learn that out of 30 explosions, 19 have occurred 
with nn increasing temperature, witb an atmospberic condition favouring the. 
equalization of the temperature of the upcast with the downcast column of ail' 
in the mine, which hence is under the inrluence· of solar heat. I would like to 
show you the combination of these explosions witb the barometric pressure which 
11a8 been taken from time to time in the neighbourhood of Newcast.le; the 
result of which is, that there i~ a certain relation, but it is feeble compared with 
the relation between the temperature and explosions-[ t]ide Table D., page .54.] 
'You will sec' a mean decrease merely of TN. ths upon the tbird day; that is, a 
deore8l'e of atmospheric pressure. A sudden fall sometimes has taken place, as 
in ·the instance of Wallsend. which is 29'93 two days before the explosion, and 
:.l9·03 on the day of the explosion, a decrease of atmospheric pressure of nearly 
one inch of mercury ('90); and, again. Oxclose exploded with a decrea.~e of '78 
of an inch. But I hand your Lordships a more ~triking Table, deduced from 
these two, C. and D.; this-(Table E., page 155)-is a conjoint matter, of 

.barometric and thl·rmometric dijjrrences, in relation to thetie explosions. 

(164.5.) T 3 1475. The 
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14i5. The barometer and thermometer combined? 
Yes; here you have expressed the plus and the minus; that is, the absolute 

alteration or difference of the barometer and the thermometer, and that gives an 
expianation almost for every explosion. ,My experiments in Table A., page 153. 
were taken when the average of the day was 3S'; your Lordships will see here, 
how strikingly the explosions have taken place with a temperature consider
ably higher, and in some cases with' decreased pressure. Out of 30 explosions, 
there are 16 which occurred when the day temperature exceeded 50' F. ; in seven 
of these, the barometer was rising, and in nine of them when the mean fall was 
less than ·3 of an inch, showing that a high day temperature was the most 
disturbing cause of the two. Wherever the temperature is low, we generally find 
either a sudden rise or a sudden fall in barometrical and thermometrica.l observa
tions; a low barometric and a high thermometric condition being the most 
exciting cause for an explosion. At Wallsend the temperature is not very high; 
it is rather low compared with the other explosions; it is below the average; but 
the barometer fell almost an inch, and there is a gain of the thermometer of 
more than three degrees, which would tend to equalize 'the two shaft currents, 
while the barometer was falling, liberating a vast abundance of gas from its 
llbode. There are several points for combination here, which are a great deal more 
interesting to examine in private; but the principle I have stated will be found 
to run throughout the Tables. I n Table B., page 153, I give the day difference of 
temperature for each month as a guide for the viewer, that he may see the limit 
of the atmospheric influence upon the differential temperature of his pits, 
beyond which all mines should have their temperature by furnace heat. I have 
also combined these explosions with the winds-{vide Paper F., page 153,)-there 
has been po explosion with a north wind since 1800; there has been only one 
with a north-east wind, and I perceive that there have been a ~eat number of 
explosions (17) with the wind from the south and west. When I say there has 
been none with a north wind, perhaps there may have been such a thing as what 
they call a flushing, or some trifling igniting gas ; but not amounting to an 
explosion, in the general sense of the term. 

1476. Not a fatal explosion? 
No; all the furnace-men that I have ever asked, and likewise other miners. 

have always complained of south and south-west winds affecting the ,ventila
tion, showing the great influence of solar heat upon the ventilation. 

1477. By whom were these directions of the wind registered f 
These directions of the wind were registered partly by the Philosophical 

Society at Newcastle, and the greater number by the late James Losh, Esq., 
barrister, who used to take meteorological observations every day for years 
past. There are my o,!\,n combinations .. I examined Mr. Losh's manuscript 
Tables at the Literary and Philosophical Society at NewcastIe-upon-Tyne, and 
those observations which were conducted after his decease I took from the 
Philosophical. Society, and I believe them to be as correct as such Tables can be 
taken at this period. 

1478. You do not mean that they were registered by the Philosopbical Society 
at the particular localities where the explosions occurred? • 

No; but these 4::xplosions have happened all about Newcastle, so that there 
would be no material variation in tbe wind. I do not think you would have 
a south wind and a north wind so near together at the same .time; you may, 
perhaps, have a slight variation of a few points; but I cannot imagine any 
appreciable difference of temperature from such variations. In t~e case of the 
last accident at Felling colliery, the Committee will see peculiarly that the 
thermometer was lligh, and the winds were warm, and the exclamation amongs~ 
the men was of the feebleness of the c.urrent in the mine.-[Sce Table 2, page 152.] 

1479. Is there not this point to be observed upon any return of this kind, 
that the south and south-west winds being the prevalent winds in these climates, 
supposing the number of accidents (wen. to be distributed over th.e different 
seasons of the year, there must be necessarily a prevalence of tIlOse which happen 
under the westerly and south-westerly winds to a certain extent? 

Yes, it may be placed in that light, but still the connexion is strong as I have 
placed it. I have combined these explosions also with the months-rvide 

Table 
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Table G .• page 153,]- and you will see that the greatest number of accidents J.Hutclunson, E.q., 
bave happened between May and September, wbich are tilE: hottest months of the 111. D. 

year. 29th June 1849. 
1480. There are a great number in November and Decembel? 
Yes. 

148l. A part of these are taken before 1800? 
Yes. 
1482. How far baeI. did those obse~vations go ? 
I am not prepared to answer at this moment; from the commencement of the· 

coal trade at Newcastle. I apprehend. 

1483. If you take those since 1800, the number would be in January and 
February, three; in March and April, four; in )Iay and JUlie, eight; in Julv 
and August, seven; in September and October. fourteen; in November and 
December, nine? 

Yes. 1 have also combined t1lese explosions with the days in the week-[ vide 
'fahle H., page 152,]-because it has been thought that on certain days, the mine 
being" idle," as it is called, the ventilation would be more feeble from inattention; 
and indeed there seems to be a certain relation. There are but very few explo
sions on a Sunday; we can imagine that, because there are less lights in the 
mines on that day. On Monday and Tuesday you get forty-four, including all 
the accidents, both before ,and after 1800; on Wednesday and Thursday you 
have twenty-four, and on the last two days of the week YOll have twenty-eight. 

1484. Friday is a good working day, on which there are twenty; that is as 
much as Monday. on wbich the number is nineteen? 

Friday is a bNken day; generally a "pay-day." 

1485. Saturday is a half-day's work generally; they go early? 
It is almost always entirely an idle day in the mines of Newcastle. 

1486. Will you confine yourself to those explosions since 1800; since 1800 it 
would appear that on a Sunday there have been only two; on a Monday, eight; 
on a Tuesday, ten; on a Wednesday, two; how comes the number to be so very 
low, do you suppose, on a Wednesday? 

There seems to be very little relation between the days of the week and 
accidents; therefore I would not suppose, as has been often imagined, that acci
dents frequently ocour from the mere carelessness of the men at the furnace being 
left alone, and thereby more free from inspection, and, as it were. indolent. 

1487. Then you do not conceive that there is much connexion between the 
·davs of the week and accidents? . 

'1 do not. In order to prevent the influence of the sun (as I bdieve that solar 
heat has such a considerable influence upon the under-ground current) damaging 
the ventilation, J propose that there should be a certain difference of shaft tem
perature, and, according to the observations which I have made. which I freely 
allow may be improved by further experience by such a body of iuteUigent men 

'as the viewers. ljlropose-[vide Table I.]-to give an opinion of the degree of 
difference proper to be maintained between the upcast and the downcast shaft. 

1488. Have yon any record of the hour of the day at which explosions have 
taken place, whether at noon or at any particular time when the temperature is 
supposed to be the highest? 

Those which 1 have known have generally happened in the middle of the 
day or during the afternoon; we very seldom hear of them extremely early in 
the morning or late at night. 

] 489. That would rather tend to confirm your conclusions ~ 
Yes; all these meteorological observations are taken at the hours of 9, 3, and 9 

on each day. The difference temperature which I propose as adequate to maintain 
the ventilation is, for shafts 400 feet deep, say 100 degrees. 

]490. To be obtained by any means? 
By any means; if not 100 degrees of heat, a velocity adequate to that; for 

shatis of 600 feet, 80 dee:rees; 900 feet, 60 degrees; 1,200 feet, 50 degrees; 
and 1,500 feet, 40 degrees: experience may show that this is too high or too 
low; but from my experiments it seems to be about the measure. This will. by 

(164. S.) T 4 your 
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your permission, terminate the part of my observations upon the cause of the 
accident, from the influence of solar heat upou the temperature between the 
upcast and the downcast shafts. 

The Witness delivers in the following Tables: 

2. 

EXPLOSION at Felling; 22d June 1847. 

Temperature. I Wiadt~ 

BarQmeter. 
A.M. P.M. P.M. 

9. a. 9. H;gb'''.1 Lo ...... 
1847: 

I 
June 20 - 29'780 69'0 ' 61'0 W.byS. W. byS. S.W.byS. cloudyandl'ainy. 

62'51 " 
" 

21 - 29'636 65'0 S.W. by W. W. byS. W.S. W. cloudy and fine. 

22 
, 

- 20'512 69'5 I 46'0 S.W. by S. S.S. W. , 
I 

x. 
JAnnow MINE, with ONE Shaft. 

EXPLODED in 1817, September 25; there perished -
" 1820, April 28 ,,~ 

" 1826, January 17 " 

" 1828, March 15 - " 

" 
" 
" 

1830, August 3 

1836, November -
1845, AUguBt 21 -

I. 

" 
" 
" 

TOTAL 

S. W. fine. 

LIVES. 
6 

,- 2 

.- 34 
S 

- 42 
2 

- 40 

- 134 

TABLE of DIFFERENTIAL TEMPERATURE rerommended for Coal Mines or 
diffe"ent Depths, ventilated by Furnace. 

Shafts of 400 feet deep should exceed the atmospheric temperature by 1 00 degrees. 

" 600 " " 80 " 
" 

900 
" " 60 

" 
" 

1,200 - " .. • 50 
" .. 1,600 

" " 40 
" 

H. "<!:' 

TABLE of Explosions, in relation to tbe DAYS of the WEEK. 

SUDday. Monday. Tund.y. Wednesday. Thunday. -I-I 
Before 1800 - 3 11 16 4 9 13 4 

Since 1800 - 2 8 10 2 9 ---:i' ----
TOTAL - 6 19 25 6 18 20 8 , 

G.-TABLB 
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G. 

TA BLB of Explosions, in relation to the MONTHS, divided into Six Periods. 

fore 1800 Be 

S ioce 1800 

TOTAL -

-
-

-

January. March, 

Fobru"l" April 

-
3 5 

3 4 

6 9 

May, July. Sep .... ber, November, 
JUDe. Augult. October. n.c.mber. 

-
o. 3 1 2 4 

8 7 14 9 

11 8 16 13 

F. 
TABLE of Coal Mine Explosions, in relation to the WIND, since IS00. 

Wind N. N.E. E. S.E. S. S.W. w, I N,W. - . , 
I 

Number of Explosions 0 1 1 6 4 8 6 
I 

6 ! 
I 

B, 

TABLR of the Differential Temperature and Mean Temperature for each Month for IS47, 

Durham, By Rev, R, ..4. Thompson, 

Difrerence. Temperature. Dil!'erence. Temperature. , 
January · 23'6 34'7 July . · 41'2 61'5 

February · 33'S 35-4 August · 40'5 56'5 

March - 39'S 40'7 September · 3S'O 60'7 

April • · 26'2 41'6 October · 26'6 48'1 

May . · 41'4 51'6 November · 35'2 45'2 

June . · 82'2 55'7 December - 24'3 39'9 

MEAN - 32'7 43'2 MEAN · 34'S 50'3 

A. 
EXPERIMENTS, 

T.uu.. of the DIFl'ERENTlAL TEMPERATURE in Ten Coal Mines on the Tyne, 

Depth Tomperature Temperature Degraeo Dog .... 
ni&rential 

of of - Downca.t or of gaiDed by given by Remark. upon the Venlilauou. 
:¥iae. Day, Upcul. Earth. Furnace. Temperatunl. 

Feet, 
A, 602 as 72'8 22 15'0 37'S Feeble. 
B, 600 as 70'0 20 16'0 35'0 Feeble. 
C, 690 34 68'5 20 2'6 22'6 Very bad indeed. 
D. 3110 42 13,~'O 21 72-0 93-0 Very brisk indeed. 
E. 4~O 38 144'0 21 85-0 106'0 Vel'Y brisk indeed. 
F. 5-10 40 88'0 17 29'6 46'6 Good. 
G, 1,4nS 39 78-6 30 9'6 39'6 Very good. 
H. 3lIO 44 79-75 14 2l'71> 35-76 Feeble and bad, 

I, 1,170 35 93'0 25 33-0 58-0 { .. - Feeble in mine, quick 
in the constricted shaft. 

J. 1,200 40 140-0· 26 7-1'0 100' Very good. 

MaliAN' .. 763 38 95-6 21 35'8 67'6 

• Thermometer at ita limit. 

(164.5,) u C.-TABU 

J.Hukhnlltm, EI,., 
M.D. 
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c. 
T ADL" of Explosions, in relation to DAY TEMP ERATURE, in the North of England.-Deathe, 982. 

Day Temperature. . Day Temperature • 
MINES. - Killed. ~IINES. - 1G11ed. 

:1111: Day. 2d Day. 
Exploaioo 

Day. htDAY· 2d Day. 
Esplosiull 

Day . 
.. -

Wallsend · December 13 44' 50" 64 Wallsend • October- 52 44'> 45' 47' 
Hebbum · October- 35 38 38 30 Rainton · November 69 36 40 44 
Ox~ose · November 38 40 34 43 Newbottle November 11 63 42 40 
KilliDgworth March· 10 41 4) 44 Lumley · October. 14 64 63 64 

Ditto - September 12 67 66 66 Fatfield · July • 11 63 60 62 
Felling · May • 92 49 63 60 Jarrow · January 34 20 21 00 
P.nsha" '1 October- 24 52 49 62 Townley - May • 38 66 61 66 
Fatfield • s.ptember 32 66 57 60 Washington November 14 44 47 60 
Felling • December 22 40 39 40 Jarrow · August· 42 60 62 61 
Hebbum '1 December 11 - . 67 6:3 ~ringwell May . 47 61 60 60 
Newbottle - June - 67 64 63 68 iIlington April - 32 4B 40 46 
BarratoD - June .. 38 60 62 68 W l'eckenton Aplil - 28 40 49 49 
Rainton - December 27 39 39 40 Haswell · September 95 68 61 37 
Sheriff Hill. July . 35' 61 61 63 Janow - August. 40 64 6:3 64 
Lambton · October. 13 61 62 68 Felling - June .. 6 69 62 60 

459 43 I 49 I 62 623 49 60 60 

MUN Day Tempemture of the 30 Explosions: 

1st Day. 2d Day.. Explosion Day_ 
47'_ 49·'_ 60'_ 

D. 
TABLE of BAROMETRIC PRESSURE at NewcnsUe.upon-Tyne, in relation to the above 30 Explosions since 1800. 

1II INES_ 1st Day_ 2d Day_ I Eillosion, 
ay_ MINES_ 

Wall .. nd- · · 30-10 30-10 30-20 ,"'nllsend · Hebburn - - - 30-23 30-25 30-21 Rninton - -
-oxclose - - · 30-11 29-90 2!)-33 Newbottl. · Killineworth - · 29'79 20-90 29-96 Lumlca- .. · Ditto . · · 20-18 29-63 29-_53 Fatftel • -
Felling - - · 30-10 29-00 29-83 Jsrrow - · Penshaw .. · - 20-16 29-36 20-31 Townley .. · Fatlield - - · 30-08 29-96 30-03 Washington -
Felling - - · 29-26 29-6.1 29-76 Jarrow - -HebbUl1\ .. · - - . - 29-80 20-60 SC-ringwell · Newbottle · · 29-70 29-80 29-78. , iIlin on · Hanston .. · - 29-4-5 29-63 29-51 King Wt · Rainwn . · - 29·30 29-06 28-41 Haswell- · . Sheriff Hill · · 20·65 29-00 29'08 Jarrow - -Lambton .. - · 29-53 29-68 29-60 Felling - · 

MEAN . . - 29-63 29-i2 29·60 MEAN . . 

1st Day. 2dDay_ Ej)loslon 
ay_ 

MJl:AN Atmospiterir. Density at 
the time of 30 Explosions • } 

---- - . 
29-(l.1 
20-iO 

20·66 

29-72 29-60 
29-60 29·67 

20-66 20-68 

I 1st Day_ 2dDay_ E'nlosion, 
ay. 

· 29-93 29-28 29-03 
- 29·88 29·86 29-00 
- 29-06 29-08 29-50 

- 29-62 29-46 29-)6 
- 29-61 29-80 29-68 

· 30-26 30-33 30-26 
· 29-70 29·76 29·78 
-, 29-49 20-62 29-48 

-I 29-33 29-)S 20-40 

· I 30-16 29·81 29-62 
29-74 29-64 29-63 

=1 29-68 20-43 29-19 
- 3O-11 30'03 29-89 
- 29-29 29-30 29-77 

- 29-78 29-54 29-61 

- 29-70 29-60 29-67 

Explosion Day - -08 of an inch. 

E.-TABLB 



PRBVENTION OF ACCIDENTS III COAL' MINES. 

E. 
TABLE OF DIFFERENCE. 

Barometric and Thermometric Difference, in relation to Explosions sineo 1800. 

MINES. 
Mean Temp. Difference DiWerence 

MINES. Mean Temp. Difference 
oftbeeeDay .. Bar. Thermr. of tIuee DaY". Bar. - -- - - - -

Wal\send - - - 49-1 + -20 + 10-7 Walliend - - 45-4 - '00 
aebbum - - - 38'1 - '04 + ,1-7 Rainton _ - - 33-0 - -28 
Oxclose - - - 33'3 - "78 + .a'o Newbottle - - 44-9 + -44 
Killingworth - - 42'1 + -16 + 3-3 Lnmley _ - - 53-9 - '47 

66-2 + '36 1-4 Fatfield _ 57'l Ditto - - -
Felling - - , -
PeDBbaw. - -
Fatfield - - -
Felling . - -
Hebhum - - -
Newbottle - -
Harraton - - -
Rainton - - -
Sherilf Hill - -
Lllmbton - - -

69-8 
60"7 
64-4 
41'5 
49-0 
65-2 
59-8 
39-6 
61-6 
63-0 

ExplosiOllB. 
11 
19 

-
+ -
+ --
+ --
+ 

'27 
'16 
-02 
'61 
'20 
'02 
'12 
'07 
'57' 
-07 

-
+ 
+ -
+ 
+ 
+ -
+ 
+ 
+ 

Bar_ 
+ 

11-0 
1-3 
6-6 
6-0 
6-0 
4-6 
3-4 
0-5 
0-2 
7-6 

or, 

-
Jarrow - -Townley- -
Washington -
Janow - -
Springwell -
Wi.llin~on -
King it -
Haswell- -
JaTrOw - -
Felling - -

Explosions, 
21 

8 

-----------

Out of 50 conditions affecting Explosions, 
] 1 X 8 = 19 are not favoured by atmos{,heric influence; 
19 X 21 = 40 are favoured by atmosphenc influence. 

-
25-4 -
5&0 + 
46-7 -
61-3 + 
60-4 -
47-1 -

' 48-3 -
5S-2 -
53-7 + 
57-0 -

Ther_ 
+ 

'02 
-o~ 
-OS -0, 
-OJ 
-53 
-Il 
-3U 
'22 
'48 
-27 

1491. Did you ever hear of an effect of this kind from the action of the 
furnace, that in proportion as the current was made more rapid, and thereby a 
larger quantity of air passed over the furnace, the heat from the furnace being 
diffused through that mlich larger quantity of air, did not produce so powerful 
an efiilCt as it did when the current was not quite so strong? 

I cannot say that I have observed that, hecause I have never seen a furnace, 
except in mines D and E, constructed on such correct principles as to efficiently 
warm the air. In all other mines 1 examined, the furnace was not so efficiently 
warming the air as in the mines I mention; but it is natural to suppose, that the 
more air you have to heat with a given quantity of heat, that you get a less 
effect by the greater diffusion of heat; this is a law in physics. The whole of 
the matter I have had the honour to speak upon might be summed up in these 
points-[producing a Paper_] 

1492. This paper contains a summary of the different points that you 
would propose as essential, in order to ensure the proper ventilation of mines? 

Yes, and other causes of the loss of life in coal-mines. 

The Witness delivers in the same, which is as follows: 
I RECOMMEND the following :-

That Government require, that there sball be maintained a certain difference of tempera
ture at al\ times between the IIpcast and downcast air, according to the depth of the mine, 

- and if the ventilation be performed by mechanical means, that there shall be at all times 
maintained a certain velQcity of current, hereafter to be determined. 

That the duty of an Inspector shall he to see that this difftrentiul temperatllre or velocity 
of current be maintained at the pit's mouth, and that he be empowered at all times to 
descend the mine, and to follow tbe air-course throughout the mine_ 

That Government recommend the following, for the consideration of the view~r :-
1st. More shafts, and R distinct shaft for return air. 
2d. Avoid hrattice shafts; if imperative, use brick instead of wood planks_ 
ad. Keep the shaft free at each extremity; but if constructed' for any particular 

purpose, let there be some compensating opening. 
4th. Sink shafts as remote as possible from each other. 
6th. Main drifts for air to be explosion proof. 
6th_ Only make communications into" mainways" where openings are absolutely 

required. , 
7th_ When shafts are close to each other, nnd one a downcast and another an opcast, 

there sho>uld be no weak or "ulnerable communication between tbem_ 
8th_ Study we\1 the communications ahout the bottom of such shafts_ 
9th_ Avoid air-crossings as much as possible, and make them in the solid .tone 

when necessary. 
(164_0$_) 112 l~th. They 

1:J5 

Difference 
Thermr. 
-

+ 3-3 
+ 8-3 
- 12-3 

-
+ 8'6 
+ 16-6 
-- N 
+ 6-6 
+ 1-3 
- 1-0 
- 2-3 
+ 2-9 
- 2-5 
+ 0-6 
+ 0-5 
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loth. They should be out of the reach of boys and candles. 
11 th. Deal boards and brick walls are no protection against the transfusion of 

gases. 
12th. That strong and invulnerable stoppings can be made by" stowing" with large 

stones or small coals. 
13th. Weak points in a mine are brattice, stoppings of brick, or wood, doors, and 

crossings, verging into mainways, or separating air of very dissimilar quality. 
14th. Tbat coal should not be worked too quickly. 
15 tb. That a thermometer and barometer be considered as instruments connected 

with the ventilation, when maintained by heat, and at band for daily observation. 
16th. That tbe furnace be con.<tructed so as to bring the air as Dear ·the fire as 

possible. 
17th. That all the air, particularly in shallow mines, pass over the fire, or be otherwise 

heated. 
18th. Thllt access to the furnace-room from the fresh air may be as remote as 

possible. 
19th. Tbat furnace-doors be hung that they cannot stand open witbout much 

force. 
20th. That all doors be bong so as to fall to of their own accord. 
21st. That the furnace-man have a means of knowing the relative movement of air, 

and tbat tbere be a check upon him tbat the draught of air has been kept uniform when 
the mine is "idle." 

22d. That printed re~lations be circulated amongst the men, containing recom
mendations and instructions for safety of life in dangerous times. 

(The Witne.fs.) There is one point which I have here mentioned of great 
importance, namely, as to the regulations heing printed. Here is a very 
excellent arrangement (I believe first introduced) by Mr. Edward Potter, a 
printed sheet being given to all his men containing regulations respecting the 
safety lamp. I think it might be carried out further, and other precautions 
might be added. I think that this is a very excellent arrangement, and that 
Mr. Potter deserves great praise for having introduced it to the Ininers; I believe 
he is the first man who did so. 

The Witness delivers in the same, which is as follows: 

ORDBRS respecting the Davy Lamps in use at South Hetton Colliery. 
. 1. No workman is allowed to use a Davy lamp in the pillars, working or broken, withont 
Its bavmg' been previously examined by the overman or deputy, and securel,. locked. 

2. 5hould any accident happen to the lamps whilst in use, by which either the oil is spilt 
upon the gauze, or in any other way rendered unsafe, they are to be immediately taken to 
the out-by side of the Davy door, and not again used till after ha ving been properly examined 
by the deputy or lamp keeper. 

3. The hewers, or any other person to whom a Davy lamp is intrusted, are strictly pro
hibited from illterferioll" in any way whatever with the lamp beyond the necessary trimming 
of the wick. 

4. Should any hewer, putter. or any person whatever, wbo is in charge of a Davy lamp, 
in any case lose his light, he is to take it himself to the out-by side of the Davy door to be 
relighted, and is not allowed to sen,l it out by another person. 

o. It is particularly requested that any person witn~ssing any' improper treatment ?f 
the Davy lamp by the boys or others, wili give immediate information to the overman 10 

charge of the pit, tbat proper steps may be taken to gnard the lives of the people employed 
in the mine. 

6. Smoking tobacco is not allowed in any part of the mine where Davy lamps are 
used; and persons found offending a., .... inst this order are liable to a fine of 10 •. , or to 
he taken belore a magistrate, at the option of the owners or viewer. The fine to be paId to 
the informer. . . 

7. No candle to be taken neal'er the broken flat than tbe station fixed by tbe overman; 
anyone found with a candle within that distance to be fined lOs. The fine to be paid to 
the in former, 

8. No bOy~uttinO", either as headsmen or double trams, way cleaners, or others, 
are undel' any retext whatever to .carry a lamp during their work. A sufficient numher 
of lamps will b hung along the gomg roads to p!event the necessity of these boys carrymg 
lamps. 

\ Edw. Potter, 
South Hetton Colliery, October 1844. Viewer. 

1493. That was i\1844? 
Yes. 

1494. Are 
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1494. Are you aware whether any of the viewers have followed his example, J.Hutchins ... , E.'l., 
by issuing similar instructions elsewhere? M. D. 

It may be so, but I have not heard it stated. 
.. ~gth JUDe 1849. 

1495. In the course of your examination of the different collieries in that 
district, you had a good deal of intercourse with the persons who are charged 
with the practical superintendence of the mines f 

Yes. 

1496. What should you say of the-qualifications of those persons for the 
duties and responsibilities that are imposed upon them; should you say, from 
your intercourse with them, that they are of sufficient intelligt'nce or education 
to be able to' discharge the duties which are imposed upon tht'm efficiently and 
properly? The question does not refer to the head-viewers, who are a very 
superior class of persons, but to the overmen, on whom rests the· practical 
superintendence of the mines? 

If we begin with the under-viewer, you have them of various kinds. The 
viewer of mines A, Band C, could not tell me why air, when heated, ascended: 
he had the charge of many lives under him. 

1497. Will you give the names of those mines? 
A, Band C pits are the mines of Sheriff Hill, in the county of Durham; 

D is Ouston, and E is Pelaw, under Mr. John Easton, wLom I have already 
commended. Cramlington is F; South Hetton is G, under Mr. Potter; Gates
head (I think they call it thtl Gateshead Park) is H ~ I is Jarrow; J is Hebburn. 
In reply to the former question, the men in the mine, the overmen, &c. do not, 
I am inclined tQ think, know the elementary branches of physics, and their 
education is generally not such as to say that they can efficiently discharge 
their duties, which are out of the common course of wOI·k. 

1498. Should you consider, from what you have seen of that class of ruen, 
that they would be very competent persons to deal with unforeseen circumstances; 
things that were not in the routine of their employment? 

1 am afraid not. 

14.99. They are quite capable of discharging the ordinary duties of a mine, 
as long as everything goes on in regular method; is that your opinion? 

Quite so. 

1500. What do you think would be the increased charge to a colliery if those 
overmen were selected of these higher qualifications, with a knowledge of the 
currents of air, and so forth? 

I am not prepared to answer that question. 

150 I. Who is the head-viewer of those three collieries which you say are 
so deficient ? 

The viewer is now dead; Mr. Patton was his name. 

1502. Was he a competent man? 
_ lIe made this answer to me, when I asked him if he knew the reason why 
heated air ascended; he said, he thought it was because they lived upon a hill. 

1503. Was that the viewer? 
Yes, the viewer of the mine already mentioned. 

1504. Who issued those instructions which you have handed in? 
Mr. Edward Potter. 

1505. In your opinion, it would be very desirable that means of superior 
edncation should be afforded to the persons connected with coal-mines? 

Yes; and I think, from conversations with some of the head-viewers, they are 
anxious that they should form some society for reading papers or discussing 
points, or anything of that kind, to disseminate education further amongst 
ruiners. 

1506. Is this with regard to viewers or overmen? 
If amongst viewers, it would spread to overmen, and so on. 

1507. Are there schools attached to these collieries, where the children of the 
colliers are educated '/ 

(164.5.) U 3 There 
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J. Hutchinson,Esq., There are no schools in connexion with -the collieries; if there is a school, it 
M. D. is an accidental affair, and a private matter. 

~9th June 1849. 1508. Taking the (!)OlIiers generally, are they an educated or an uneducated 
class? 

I should say uneducated. 

1509. They can neitIier read nor write in general ? 
I believe many of them cannot. 

1510. In what proportion? 
I do not know the proportion. 

1511. You would be hardly ahle to give it, would you? 
No; except that I have seen formerly, when they had to write their names 

(I am speaking now from memory), that the prevalence was to make a cross. 

1512_ In the course of your researches you have paid a good deal of atten
tion. to the physical effects of a want of pure air upon the human system? 

Yes. 

1513. Without going deeply into the medical part of the subject, will you 
state to us what you have observed with reference to accidents in coal-mines? 

With reference to the sanitary question, I think that, independently of ventila
tion as a preventive against explosions, there is considerable deficiency of air for 
respiration, if you regard _ the expression of a collier's face, it is so white; 
this is an indication of a considerable w.t of air for the reipiration of the 
miner under ground. 

1514. You mean even in a wholesome state of the mine? 
Yes; I think that, for instance, in a mine of 150 men and 30 horses, and say 

180 artificial lights, there should not be less than 2,500 cubic feet of air per 
minute for vital· chemical purpose. alone. 

]515. From what do you deduce those figures 1 
I have examined some thousands of men on respiration, and have written 

upon it. 

1516. Will you shortly state the rea.on for which you arrive at that con
clusion? 

The conclusion is, that I find men breathe a certain quantity per minute, and 
that they breathe so many times in the bour; and by taking this average, and the 
average amount of weight of oil and candle that is consumed by their air, thus 
roughly you may corrie to this approximation of the amount of air which these 
men would require for their well-being, and for the combustion of artificial lights. 

1517. Those men and the lights? 
Yes; it is very evident to anyone accustomed to the faces of these men, that 

they have a very blanched look; and we do not perceive a blanched countenance 
in those that are on the sea, or that Ii ve in the open air; the aeration in the 
lungs with the latter is so much better. 

1518. Did you ever examine the atmosphere of a mine that was in a proper 
state of ventilation? 

1 have not examined it chemically. It is also important, if possible, that men 
should not be emploved in the .. return air i" if you remain in the return air 
for half an hour, you' soon feel a head-ache, and an indescribable oppression. I 
have found the return air in a very short time to affect my head, although I am 
not subject to head-ache. The man that is in the furnace-room is always in the 
return air. 1 have seen some very distressing cases of men with bronchial 
affections, or other lung affections, in the return air, not only bad to breathe, but 
in a- strong draught unduly draining their animal heat; this is of course highly 
injurious. I would say that where it is possible, to m.ake a source of relief from 
such, would be valuable to the miner's life: some men do consider it, and some 
probably do not consider it. In the iustance of mines D and E, which are under 
Mr. John Easton's care, no men are employed at night, except one man, who has 
to keep tbe furnace. - Other mines have 20 or 30 men at night-work, as they con
ceive that they are obliged to keep certain ways open, and to prepare certain 
works for the morning. 

1519. Are 
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1519. Are those men employed in hewing coal? 
No, ouly in arranging ways and preparing places for work; but Mr. John Easton's 

observation is, "That night is the proper time for mall to sleep, and the day for 
him to work," aud, therefore, there are not any in his mioe working at night. 
Now, I certainly was struck (before I knew that) with the order of his mine. 
In this colliery of 1\1 r. Easton's, there are 150 men, 30 horses, 100 Davy 
lam ps, 50 cand les, and 1,000 acres of mining gallery to keep in order; yet he 
maintains this discipline. In another mine, which is Hebburn, where there are 
160 men and boys, 190 artificial 1ightl!\ and 16 horses, here the men work at 
all hours in the 24, and in all days in the seven. Here there was a long channel 
into the furnace·room, and there was a man who during his working hours was 
in that channel. which was precisely the same as living in an air tube, with a 
strong draught blowing upon him; so that for the short time I was there. it 
made me shudder with cold: .that man had a considerable bronchial· affection, 
likewise asthma; and I think I should not like to have been there, though I 
have not these diseases. This man had formed an arrangement of hoards as a 
screen to preserve him from the draught, but the draught was so strong that 
the eddy round this protection was almost as bad as being in the draught. 
Therefore, there are states where the viewer has the means of improving the posi
tions of his men in certain conditions relative to their health. Sometimes viewers 
do not consider the health of their men so much as perhaps they might do ; 
but I believe these gentlemen are improving considerably in that respect, or I 
could not have quoted the case of mines D and E. 

1520. What is the general health of colliers and pitmen? 
I think their general health is pretty fair; I think, nevertheless, they are 

disposed more to have affections of the chest; their respiration is certainly 
affected, for they have high shoulders, and not generally expanded chests. 

1521. What is the average longeyity of colliers as compared with other 
persons? 

I am not prepared to answer that question. Another point of which I should 
wish to speak is, the breathing the .. foul air" after an explosion. After an acci
dent happens, thefe is a pressure of people within to escape from the mines; and 
there is a pressure of people without to go in and help them. The miner rarely 
considers that the after· damp is a CERTAIN POISON; he considers that it is 
something which he can resist by some inherent strength. and they go into certain 
parts to aid t heir fellow-workmen, and thus they perish. At Sheriff Hill's 
colliery, many years ago (1819, I believe), there were four brothers who 
perished; this I mention as an illustration. Fogget was the name of the four 
men; one died in the explosion; the second brother went in after the first-he 
died; the third after the second--he died; the fourth after the third, and he 
died. They will rush into this carbonic acid, or .. after· damp air," thinking. "I 
am stronger thlln you;" but they are sure to perish, for this is nature's law. 
Several precautions have been proposed, but tIle great point is to have those 
things which are most convenient to obtain. The sprinkling of lime in the 
suspected locality has been spoken of,-that is a very excellent plan, at least it 
i~' perfectly philosophical; anti also of lime-water,-they always have plenty of 
lime about a pit, and it may thus he useful. Breathing through bags containing 
slacked lime and Glauber's salt, in equal parts, have been mentioned; this mixture 
has a great power of absorbing carbonic acid gas; but snch plan is uncertain, 
for if anything stops the porosity of the bag, then the man's respiration ceases. 
Sometimes it is of great importance to go a few yards, say 40 yards. "in
by," to try to reach a perishing miner; and a man will enter, and probably he 
will die before he reaches the spot. I found out, by the observations which I 
have referred to on respiration, that by the mere process of forcible expiration 
and inspiration, that is, forcibly emptying your chest of the air, say six times, 
then gi"e one deep inspiration, you can then hold your breath with the chest 
full of fresh air three or four times longer than you can in the ordinary state. 
For illstance, the average time for which we can hold our breath is about three
quarters of a minute at the outside; generally under that. 

I ~22. With the lungs full or empty: 
, Either way; but by inspiration and expiration, cleansing the lungs of old air, 

that is., ~mI?tying out the .old air which has b~n in you, and then receiving 
fresh alr 1U Its place, you Will be able to go on With ease for two minutes. 

(164.5.) u 4 1523. How 
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1523. How do you do that? 
I will be happy to show your Lordships; it is so simple, and one can' accom

plish a great deal in two minutes. If any of your Lordships will look at your 
watch, as soon as I am ready I will strike the table. The most expert pearl
divers never exceed a minute and three quarters under the water; it is very 
rarely that two minutes have ever been accomplished under the water.-[TM 
'Fitness makes se'tJeral deep inspirations and expirations, then held his breath for the 
space of a minute and a haif.]-As I have now been speaking for some time, I 
have not accomplished the two minutes. .'\ t home and before private friends, I 
have often held my breath for two and a quarter minutes, but just at this 
moment, I have not carried it out to this extent. However, I do not experience 
at this moment any inconvenience from this experiment. Now I assure you that 
this time, though apparently short. is of great value to the miner. I remember 
a case at one colliery where there was a very small way of perhaps eight or ten 
yards; at the end of that, there was a door which had to be opened; the men were 
a few yards distance from that door, where there was fresh air, but the air between 
them and the door was so exceedingly charged with carbonic acid gas, that there 
were either four or five who died in that space: they took hold hand by hand to go 
in; one fell, and the others became confused, until at last they all died. It should be 
impressed on miners, that this gas IS A POISON, and that they are as sure to die 
if they breathe it, as that a stone is sure to fall to the ground when not suspended. 

1524. J n that case, would you have been enabled to reach the door by stopping 
your breath in that way? 

Yes, certainly; you might walk round this room with ease in that time, and 
bring out any person that you could lift conveniently, because the chest is 
favourably placed for lifting, for it is expanded and fixed. When you take hold of 
a considerable weight. you always hold your breath to fix the chest for giving a 
more firm attachment to the great pectoral muscles. Another plan which I would 
propose is, that of carrying in air; a bag of four or five feet would last a person with 
ease half an hour. Such a simple thing as a mask (Figs. 2 & 3, Diagram No.4.) 
might be employed with the expired air instantly escaping off into the atmosphere. 
Sometimes masks have been used with long tubes, but we cannot breathe through 
a tube of three or four inches in length for any time without feeling inconvenience; 
upon the same principle as the partial return of water in the ebb tide is brought 
back by the flowing tide; so if we employ a tube of any length, we are always in
haling a part of the previously expelled air; therefore, the point is to expel it clear 
out into the atmosphere as soon as possible. Another objection to certain instru
ments is. that sometimes they make a mask, through which you must inspire by 
the mouth. and expire by the nose. Now all plans for a miner in time of danger 
must be such as requires no attention to his respiration, that he cannot breathe 
wrongly. He has quite enough to do to take care of himself in other ways, 
and to go after his ·object. I propose a mask with a valvular arrangement, 
that he may hreathe with either nose or mouth. A mask is used in the drains in 
Paris, connected to a large bag as a reservoir, a kind of arrangement of this 
order-[ showillg a Diagram of the same]-a basket containing so many cubic feet 
of atmosphere. (~'ig. I, Diagram No.4.) 

1525. How would the air be contained in the basket? 
It is in a bag; the basket merely keeps it in its place. I propose a mask like 

Fig. 2, strapped on to the head; a mask is better than a skull-cap, because the 
ears are exposed, and hearing is an important sense in time of danger, and the 
head is kept cooler by a mask; this to be -connected with a bag, as in Fig. I, 
which bag may likewise be connected with a lamp. Fig. 3 is a section, showing 
the arrangement of the valves for directing away the expired air immediately 
into the ambient atmosphere; if this is not attended to, I have found the pulse 
raised,or heart's action, to 160 beats instead of 80 beats per minute; but even 
a bladder of pure air, containing 300 or 500 cubic inches of fresh air, or perhaps 
1,000 (which would be only a small bladder), in ~is hand, this supply would 
serve a man a long time. I press another point, namely, that he should not be 
dependent upon any tube for his air, COMMUNICATING with "out-by," or at a 
distance, for such as a tube " following" him, it may be crushed by a stone falling, 
and he or others in confusion may walk upon it, which would be death to the 
miner in question; in fact, anything depending upon people at a distance is 
unct'l'tain. and therefore bad; he should have it all with him, only depending 

\ 
upon 
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upon himself; and I am sure that a bag containing fresh air would be a 
means of saving many lives after an explosion, from the cases which I have 
seen; I speak of it because I have seen it. The air-bags should be filled at 
" bank" WITH BELLOWS, and NOT with any oiled or greased syringe. 

1526. Do not you suppose that in cases of loss of life after an explosion the 
effect is very rapid, in the same way as that instance which you mentioned a 
short time ago of the person who wished to reach a door 1 

Yes. • 

1527. The loss of life is very rapid? 
Sometimes very rapid indeed, or it may be a kind of slow lethargy, which is 

no less dangerous. 

1528. You state that after an explosion the greater number of lives are lost 
from the after-damp? 

Yes. 

1529. That the effect of that after-damp is very rapid in destroying life? 
Yes .• 

1530. Then do you think that any contrivance enabling persons to enter the 
mine a short time after the recurrence of an explosion would enable those per
sons, in many instances, to save the lives of parties in the mine at tbe time of 
the explosion? 

Yes, I believe so, because I have seen a mall restored who has been brought 
out with no sign of life, except the sign of warmth, which may exist in a man 
tbat bas been dead one hour or 12 hours. 

1531. How long after the explosion? , 
This was a man who was not in tbe explosion, but wbo went down to help 

others; I may suppose that since he first, began to inspire the foul air, to the 
time that I saw him, he must have been an hour under an insidious influence. 

1532. Would a co respirator" be any protection? 
No; it is the QUALITY, not the quantity, of the air upon which we chiefly 

depend. 

1533. In the cases of after-damp, an instantaneous or a more protracted 
death would be in proportion to the per-centage of the carbonic acid gas in the 
atmosphere? ' 

Yes. 
1534. If it were in a more diluted state, it migbt produce insensibility? 
Yes. 

1535. Fromv.·hich a person might recover if brought into the pure atmo
sphere? 

Yes. 

1536. But if he remained long in that impure atmosphere, death would ensue? 
. Yes; the degree to which insensibility may go before you may say that life is 

hopeless, J do not think can be asserted; it is astonishing how soon some 
people seem to die, and how hard others seem to die; the same is found in 
drowning. J would say this, that when a man is brouO'ht out, the best treat
ment is for anyone to put his finger down his throat and try if he can make him 
vomit; I would urge this.' Inflation or insufllation of the lungs has been spoken 
of, by apparatuses like pumps or bellows; but they are generally dangerous. You 
are perhaps scarcely aware that every one breathing in this room at the present 
time is resisting a force; I do not mean atmospherio and counterbalanced force. 
which is mere displacement, but an absolute pressure on one side of his ribs, of 
abollt seven or eight inches of mercury upon every superficial square inch of the 
thorax, from the mere elastic tension of the ribs; our ribs are always tending 
to collapse, and we are always trying to keep them extended, or resisting that 

, collapse, 8S we resist the weight of the eye-lids in keeping them open, but which 
ceases by sleep. When we employ bellows or pumps to inflate the lungs, we 
use an extreme and unknown force (when we consider the hydrostatic law of 
pressure of fluids); "'e have to expand the lungs against the pressure of the ribs; 
the consequence is, that we rupture the lungs; we. cannot introduce, for physio
logical purposes, the 6nest injection into the lungs without rupturing them; 

(164.5.) X I have 
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J. HuII:lrUuon,E.,., I have found that a very little quantity of air produces il rapture; therefore, 
M. D. bellows and pumps, on these grounds, are objectionable for resuscitation, and I 

s9thJ=I84g. would say that such are unsafe instruments in anyone's hands. Oxygen gas is 
also mentioned for resuscitation; I would say that we do not know much of the 
operation of the oxygen on our system. The only gas which we can breathe with 
impunity is the atmospheric air, and if we breathe pure oxygen, I am afraid we 
would do more harm than good. I remember a very strange case of a boy 
brought out of the canal up at Islington; he was taken into a public-house 
apparently dead; a man in the tap-room said, " I will restore him;" and he put 
his mouth to his nostril and inspired all the air out of his chest; consequently, 
the atr.nospheric air .rushed in by the elasticity of surrounding parts, and thus 
fresh all was drawn mto the lungs. Here there was no danger, because this was a 
natural agent drawing in the air. The expansion of the ribs acts precisely the 
same as the expansion of the bellows. The lungs are filled by an external 
act, by the expansion of the walls of the chest; the bellows are filled in the same 
way. 

1537. And was that boy recovered? • 
Yes, he l·ecovered. Now, if they had used pumps, which they had gone for, 

of course, I do not say that anything untoward would have happened. bu~ I am 
sure they would have applied respiration as it is not applied in nature. 

1538. Then, when a man is brought out of a mine in that state, what is the 
proper course to pursue? 

I would first take bim into ilie fresh air; take him out of ilie way of other 
people. If you can make him vomit, by means of your finger or an emetic, say 
a teaspoonfuU of mustard and water, do so; if he is past iliat, pressure on 
the abdomen. Alternate pressure and relief will tend to move the bottom of ilie 
lungs, without any danger, and thus draw air into ilie chest. 

1539. In the atmosphere which destroys life in this manner, we know that 
a light will not burn; combustion will not take place. In cases where you 
wish to enter that atmosphere, and to save people in a mine in that state, how 
would you overcome the difficulty of not being able to carry a light with you! 

In reply to this question I would beg to say, iliat the atmosphere may be so 
charged with carbonic acid gas as to cause deaili, and at ilie same time not to 
extinguish a candle; therefore, miners should not depend upon their candle as 
a mark of life and deaili atmosphere. 

1540. Does it require a larger per-centage of carbonic acid gas to extinguish 
a candle ilian it does to extinguish life? 

It does, and there is a difference between burning gas and burning a candle ; 
1 believe a gas-light will bum longer than a candle or in an atmosphere more 
charged with carbonic acid gas. I mention this because it is a general opinion 
that if a candle will burn you may live, but I tlIink ilie contrary now is pretty 
well known. I have some cases upon this point amongst my papers at home. 

1541. How would you overcome ilie difficulty of not being able to take a 
light with you into such an atmosphere, your object being, in what you have 
lately said. to enable persons to enter a mine after an explosion, in order to save 
the lives of others! 

I n that case it is possible to take a light in, depending upon ilie same air tlIat 
you are yourself depeoding upon. 

Vide Appendix 1. 1542. Connected. you mean, wiili ilie same reservoir of pure air! 
Plan No. XI. Yes, as described in the drawing, Fig. 1, "Air for lamps," (Diagram, No.4.) 

1543. You propose that merely for emergencie.; and for use for a short 
time? 

Yes. 
1544; You do not represent it as a plan iliat could be pursued for ilie purpose 

of any' lengthened use 1. . . 
Certa\nly not; only 10 cases of life after an explOSIon. 

1545. Gases of life and for 'Very short periods ! 
Yes. I have no plan of how to enter a mine wiiliout a light. 

, , 
, 1546. Have 
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J 546. Have you ever seen a mine on fire 1 
No, I have not. 

]63 

-] 547. Have you devoted your attention at all to the construction of the Davy ~Ih Jlllle 18.tg. 

~~~ve examined the Davy lamp; from the evidence wbich I have been able 
to gather, and from my own personal investigation, I bave found that tbe simple 
lamp, as constructed by Davy, is perfectly safe and efficient in all tbose circum-
stances in which Davy intended the lamp should ever be used. This is a common 
Davy lamp as Davy made it-rproducing the8ame]-and this is the kind which 
is extensively used in the North of England. I have had a Davy lamp hot for 
hours; I do not know how long; two or three, probably; I would say in a red 
beat at times; and I have tried it in many parts; and if it had not stood the test, 
1 could not have been her.e now. Several modifications of Davy's lamps are 
spoken of; but wherever there is an incb, or even one mesh, of gauze connected 
with a lamp, it is a ., Davy lamp," and therefore all other kinds are but modifi-
cations. These aremodifications-[producingsome /ampsF-Upton & Roberts's; 
but this is extremely heavy-a great objection to a lamp; no man tbat ever I 
have seen could carry a lamp of that kind eight hours. That, I believe, is 
Stephenson's lamp-[producing the same)-these were made because it was said 
that you could explode the Davy lamp. It is very true, if you take a piece of 
wire gauze and put it opposite a jet, and blow upon it, you can cause the flame 
to pass; but I very much question whether that is ever the case in a mine. These 
lamps are substitutions to provide against such experimental tests. In this lamp 
we have a modification, by the double gauze extending over the original gauze 
for six inches, leaving an inch single opposite the flame; this is proposed by the 
maker of Davy's lamp; that is, Mr. Newman, of Regent-street; and he says 
that it is impossible to cause explosion to pass the double gauze under any cir-
cumstance; and this double gauze does not obstruct more light, because it comes 
short of it. The space between the two gauzes is about the eighth of an inch. I 
am not prepared myself to answer about this; but it certainly seems to me very 
fair to suppose that this is utterly inexplosive, under all conditions, with the 
double gauze; that is the most simple thing which I have seen. The objection 
generally to Davy's lamp is the want of light. 

1548. Of course, where the gauze is doubied, it obstructs the light? 
Yes; but it will be observed that opposite the flame it is single. 

1549. What constitutes the additional safety, the vacuum between the two? 
No; the principle of the safety lamp is the cooling power, the gauze cooling 

the flame down below the point of ignition ; then the effect of the double gauze 
is limply that you cool it twice as much. 

1550. Is there not a little vacuum between the two pieces of gauze? 
There is a little space there, but no vacuum; that space cannot hold any' 

flame, because of the cooling power of the gauze. 

. 1551. Have you seen the Clanny lamp 1 
Yes. All the chief viewers that I asked, upon my putting the same question, 

of the integrity of the simple" Davy," said that tbey preferred the common 
Davy to any that they had seen. I particularly hope that this will become 
known, because an impression has gone abroad that the Davy lamp is a failure. 
I have seen it stated in France that it is never used now in England, because it is 
a complete failure. 

1552. Do you know what quantity of light passes through the gauze, and 
'What quantity is absorbed! 

No, I could not state the proportion; I should guess a loss of 30 per cent. by 
the gauze. The only original construction that I have seen since Davy's has 
been the lamp that is in use in Belgium; this is a section of it; the only air 
that can enter ia by these two little tubes, and over those tubes you have your 
wire gauze j that supplies the dame, and the product passes up here--[shuwing the 
lOme J-you have a large space open, and consequently you have a lamp not sur
rounded with wire gauze. The principle of the Davy is, that your flame shall be 
surrounded by it: the novelty here is, that the chimney shall be open; and if. is 
said to be perfectly safe. 

(164.5.) l[ 2 1553. But 
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J.lI,ilchin,on Elf. 1553. But you do not think that any lamp, 
M. D. ' 'thing like a substitute for ventilation? 

however perfect, would be any-

29th June 1849. 
No. 

1554. The great desideratum is a perfect system of ventilation! 
Yes; the absence of that is the cause of the explosion. 

1555. The evidence which you have given to us upon the suhject of accidents 
in coal-mines has already been communicated by you, in substance, to the 
Government? 

Yes; it has been submitted to the Home Office, to Sir George Grey. 

1556. And your plans were laid before the Secretary of State and Sir Henry 
De la Beche! 

Yes; and I am informed that he reported upon it favourably to Sir George 
'Grey. 

• The Witness is directed to withdraw. 

HENRY HUSSEY VIVIAN, Esquire, is called in, and further examined 
as follows: 

1557. HAVE you bestowed any attention upon the capacity of the water
gauge to indicate the power exerted by the exhausting agent in a mine? 

It seems to me that it simply shows the amount of rarefaction required to 
overcome the resistance caused by the air being drawn beyond its natural velocity, 
and from the friction of the passages and shafts of the mine, just as a long rope 
would stretch in proportion to its weight, and to the friction it might be subjected 
to; such stretching would be no measure of the power attached to and drawing 
the rope. I think that the experiment shown by Mr. Brunton proves the above 
.to be the true definition of the indication of the water-gauge, for so long as the 
. orifice of the induction-pipe is open, no water-gauge will be produced. 

1558. Will you explain what you mean by the induction-pipe? 
The induction-pipe is that pipe which is attached to the circular fan. 

1559. Through which the draught passes? 
Through which the draught enters; but when a piece of paper is laid across 

the induction-pipe, thereby reducing the opening by which the external air can 
enter, rarefaction ensues to the extent of the friction produced by the contraction 
of the orifice, but that it is no measure of the power employed is clear from the 
fact shown by Mr. Brunton, "that the power then requisite to turn the machine 
is much less than when the orifice is open;n for this latter cause, I conceive 
that Mr. Brunton's machine never could pJ:oduce any great extent of exhaustion. 
On the other hand, I\lr. Struve's machine would certainly be better calculated 
to prod uce exhaustion to a higher degree than any other ventilating agent at 
present known, for the same' reason that although a fan-blast is well known to 
give more air than a cylinder-LIast for the same power, still none but a cylinder
blast can produce the pressure required to drive an iron furnace; the reason I 
conceive to be, that the air within the cylinder is cut off fl'om the air without, 

. when the motion !reverses and the valves close. If Mr. Struve's machine were 
applied to an induction-pipe, the more the orifice was closed, the more power 
would be required to the extent of the strength of the machine. The parties 
engaged in experiments with the Atmospheric Railway ought to give good 
evidence on these points; and it would be also very desirable that the laws which 
govern the resistance of air in collieries should be Clearly defined_ I am led to 
these conclusions from the following calculations: I calculated the theoretical 
power required to draw 13,000 cubic teet of air through the Eaglesbush pit, three 
feet six diameter, and I find it to be rather less than half a horse-power, while 
Mr. Struve's machine is wOl'ked by a five horse-power engine, which is fully taxed; 

. this calculation was made by multiplying the square of the veloCit.y in seconds 
by '002288 x the area of the shaft x the velocity per minute and -:- 33,000. 
:Now if, as is the fact, five horse-power is required to draw 13,000 cubic feet in 
this case, and half a horse-power is only required to overcome the resistance of 
the air as at present stated, then the remaining four and a half horse-power must 
be required to overcome friction; and if this increases as rapidly as the resistance, 

.1 then 



PREVENTION 011' ACCIDENTS IN COAL MINES • 165 

. then the poweT required to draw such quantities of air as pass through the .9. H. YiWJ., Elf· 
northern collieries (Haswell, 70,000) may be immense, and the furnaces may 9 tbJI849 
represent very high mechanical powers. I throw out these few remarks with a 9 un. • 

view to show that much remains yet to be learnt as regards the application of 
mechanical power to ventilation, and that furnaces probably represent much 
greater mecbanical effect than they have ere dit for. As, however, I urged inmy 
examination, .. all depends on the size of the shafts." 

1560. Then your view of the action-of any such apparatus as the water-gauge 
upon a mine is this, ·that the air extracted by it at the upcast shaft is extracted 
more rapidly, and to a greater extent within a given time, than is supplied down 

. the downcast shaft by natural causes, otherwise there would be no rarefaction! 
y cs; it can be exactly exemplified by a bullet hung on to the end of an 

Indian-rubber band; if you place the bullet on the table and begin to raise it, 
the Indian-rubber band will stretch exactly to the extent of the weight of the 
bullet; so when you begin to draw a column of air, whicb is elastic in the same 
way that the Indian-rubber band is elastic, there is a resistance caused by friction 
and by the natural law of air; the column of air begins to stretch, and stretches 
to the extent of that resistance; it then becomes lighter, and the water-gauge 
indicates the difference in the weight of the column within and without, and that 
I believe to be the whole extent of the water-gauge. I mention this as an im
portant point, because this argument was used in the evidence yesterday: "The 
furnace of Haswell colliery produced a water-gauge of two inches; the little 
machine which I show here, produces, as I show you, a water-gauge of two 
inches; therefore, my little machine is equal to the furnace of Haswell colliery." 
Now 1 deny that. . 

1561. Do you mean that here it is an indication of the actual amount of the 
current? 

No; here it is simply an indication of the amount of friction caused by the 
contraction of the orifice by laying on a piece of paper; without the paper laid 
on, you can produce no water-gauge; by means of the paper you cause friction, 
and you then produce rarefaction: it is an important point, because where 
mechanical agents are employed, it might appear that they have a further 
bearing than they really have. . 

1562. Still, if you place the water-gauge in a point in the mine which gives 
you the average strength of the current, that is to say, that the distance from 
the ingress or egress is pretty nearly equal on each side, and that the gauge 
communicates on each side with the two opposing currents, will it not indicate 
the power exerted by the current upon the opposite silles of the gauge? 

It will indicate the full stretch of the air, and nothing more, just in the same 
way as the Indian-rubber band, if of equal thickness all over, will stretch equally 
all over. 

1563. Would not that be true, supposing that one side of the gauge were 
placed in the exhausting current, and the other side were placed in the open 

. atmosphere ? 
Yes. 

1564. But in the case of a gauge placed, as we suppose it, in the partition of 
a mine, you have one end of the gauge in the exhausting current, and the other 
end of the gauge in the entering current, which you assume to be in a state of 
exhaustion also, do you not? 

1 think that the descending column does not probably begin to stretch, because 
it is descending. with its own weight, and endeavouring to till the space that the 
other has left; that is a matter of experiment; but I think it cannot be stated at 
present what the exact effect of the water-gauge is. 

1565. But you would not consider thll water-gauge as an unexceptionable test 
of the strength of a current passing through the passages of a mine! 

1 think it is little or no test of strength of current; it may be more, or it may 
he less, in certain cases. 

1566. Supposing a mine, under the circumstances which have been explained 
by !\fr. Brunton to-day, in which the apparatus was applied to the upcast shaft, 
and the downcast shaft was closed, there would he then a powerful process of 

(164.5.) :It 3 exhaustioll 
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H.H. Yivian,E,'l. exhaustion going on upon the atmosphere of the mine; what do you conceive 
- would then be the effect upon a gauge so placed as to have one of its ends near 

aglh June 1849·. the upcast current, and the other in the stationary atmosphere of the mine? 
I think that if the engine 'Were sufficiently powerful, the water-gauge would 

not indicate, since the water would be drawn out; complete exhaustion would 
in time be created if the machine were sufficiently powerful. 

1567. In this case, you would create complete exhaustion; but another passage 
.being opened for the air, it would not be necessary for it to pass through the 
gauge, and the~for~ it .could not by any possibility raise the water in that gauge 
beyond a certain pomt r 

The gauge will in all cases, I think, distinctly show the amount of rarefaction 
which is taking place, but I do not think that it is a measure of the power ofthe 
engine. 

1568. Do you think that it would give the amount of rarefaction which had 
taken place if there were no downcast current also; which is the case that Mr. 
Brunton has described to-<lay of a mine where the downcast shaft was stopped, 
and the apparatus was in work ·at the upcast shaft; the process is like that of 
exhausting a vessel; would the water-gauge in that case give you a measure of 
the exhaustion? 

I t is very difficult to theorize on it ; but I think it would measure the exhaust
. ing power of the engine in that case. 

1569. Have you ever had any experience of the aneroid barometer? 
No; I intend to take one down with me. My attention was first drawn to 

the matter of the water· ga.uge before I left home; I then tried this experiment. 
I found that I had a certain current passing through. a certain area. I then 
had no indication from the water-gauge, or so trifling, that when I shut the 
water-ga.uge on one side, and then opened it, there was just an oscillation; I 
then, thinking that it depended on the drag which the air had on it, contracted 
the opening of the box, and I immediately got a water-pressure to any amount 
that I liked; the more I contracted, the more water-pressure I obtained; I then 
put the anemometer inside the box, and it still indicated a CUITent as 11 to 14, 
whell free from contraction; this led me first to conceive that the indication of 
the water-gauge was simply the measure of resistance. 

The Witness is directed to withdraw. 

Urdered, That this Committee be adjourned to Monday next, 
One o'clock. 
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Die LUntE, 2° Julii 1849. 

The LORD WHARNCLIFFE in the ChaiJo. 

BENJAMIN BmAM, Esquire, is called in, and examined DB follows: 

1570. YOU are mineral agent and viewer to Lord Fitzwilliam, in the West 
Riding of Yorkshire 1 

I am. 

1571. Have you been employed in that capacity for a considerable time 1 
For about 18 years, and for a considerable period before that time under my 

father. 

1572. Therefore you have had very long experien('.t) of the colliery business? 
Yes. 

1573. You are aware that a Parliamentary inquiry took place in the year 
1835 ? 

Yes. 

1574. Have you ever read that evidence! 
I have. 

1575. Can you, from your knowledge of the subject, state whether any great 
advance has been made since the year 1835 in the knowledge or the causes of 
accidents in mines! 

I do not think any Jl!.ateria.I change has taken place in that time; I think 
people's minds are more alive to the cause of explosions than they were then, 
probably. 

1576. Referring more particularly to the district with which you are acquainted, 
how should you say that in that district those accidents from explosions generally 
take place? 

Partly ti.'Om deficient ventilation,· I think. 

1577. Do you think that the ventilation in that part of the country is generally 
deficient? . 

I do not think it is 80 powerful as it might be if it were well studied; I think 
the men who are employed in the collieries are in a great meDBure ignorant of 

'the principles of ventilation. 

1578. What is the ordinary method of ventilation in the Yorkshire collieries! 
By a furnace at the bottom of the upcast shaft. 

1579. Generally placed at the bottom 1 
It has been tried at the top, but I am quite satisfied that placed at the bottom 

there is a very considerable advantage over being placed at the top. 

1580. Is there any great difference in the construction of those furnaces? 
Yes; there is a considerable difference in the construction of tbem; the drawing 

which WDB exhibited here on Friday explains the principle upon which most Qf 
them are constructed in that neighbourhood. 

1581. The drawing shown by Dr. Hutchinson! 
Yea. 
1582. He showed a drawing with several descriptions of furnaces; which is 

the one that is generally used in that part of the country with which you are 
acquainted ? 

(164.6.) x 4 I can 
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I can scarcely say; the principle is the same, an arch over the fire-place; but 
there are some in which the arch is at a greater distance from the fire-bars than 
in others, and both those principles are used in our neighbourhood; I do not 
know that one is more so than the other. ' • 

• 
1583. Are there any eases in which the furnace leaves a considerable space 

round it through which the air can pass without contact with tlie fire 1 
Yes; I fancy myself that there is some advantage in air going along the 

upcast independently of going over the fire·grate; I fancy that there is a greater 
bulk of air passing through the mine if there is a facility for its getting up the 
upcast witbout its going over a fire-grate; sometimes I have seen, by opening or 
shutting a door, that the draught is very much increased. ' 

1584. By allowing part of it to pass without going over the fire? 
Yes. 

1585. Did you ever consider how that could take place? . ' 
I think it depends in a great measure upon the size cjf tile air-ways; if the size 

of the upcast shaft is much larger than the size of the air-ways in the pit, then, 
there is an advantage, by allowing air to go up the shaft sometimes without going 
over the fire-way; the opening over the grate is sometimes very much contracted, 
and the heat produced by that grate is often such as to take a greater quantity of 
air up the shaft than would readily pass over the grate; on that account more air 
will go Ull the shaft if a door is opened, admitting air into . that shaft without 
passing over those fire-bars. 

1586. So that, according to your experience, it would not be strictly true in all 
caseS that the more completely the entire current of air is made to pass over the 
furnace, the more perfect is the ventilation 1 

Not in all cases. 

1587. Are you able to say at all to what extent furnaces of tbat description 
('an be made to carry the force of ventilation? 

I think tllat a furnace properly constructed would be quite sufficient to ventilate 
any mine that I have seen in our neighbourhood. 

1588. To what extent would tIle workings generally be in those mines 1 
The workings are often very extensive, but the air-ways are not nearly so long 

as'theyare in many of the mines in the North. The system of working is different 
with ns from what it is in the North; the air seldom has to pass a distance of 
above. two or three miles, 1 should say. 

1589. Will you explain shortly the principles upon 'which that difference 
depends? . 

It depends upon the ma,nner of working. The workings in Yorkshire generally 
are not on the stall-work system which they adopt in the north; they are more 
on the system of long work with us. 

1590. Do not you know that there has been au alteration made lately? 
Vide Appendix I. Yes; suppose this to be the downcast shaft (P) [e.l'hibiting a Drawing] ; there 
Plan No. XII. are generally two roads dliven, and a communication made; they drive the roads 

in the first instance, so far as they conveniently can for air. 

1591. They drive two parallel roads from the bottom of the shaft I' 
Yes; as far as they conveniently can, and then they make communications at 

certain distances, and then the banks (d) are turned out. The levels run generally 
on the end line of the coal with us, and the boards are then driven out at certain 
distances. 

1592. Up the dip? ' 
Yes, ,on the rise; then the banks are turned out above those boards. 

1593. That is to say, the banks are additional passages in the same direction as 
the first level along the line of the strata! . 

Yes; there is generally a pillar (c) of coal left above the counter-level (a), as it 
i~ called, sufficient to keep the counter-level good. Another opening is driven here 
[showillg the same 1, and then the coal is begun to be got out in breadtbs of 20 
to 40 yards, varying according to the roof; the air will then come over the bank 
as it is driven: there are pack-gates made on each side of this road, as the coal is 

. got 
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got out, and all the air that is necessary comes immediately in contact with the B'ryamin Biram, 
men as they are working, and would come down this road [showing the ,ame]. E'f/. 
Those packs are continued as the coal is got out, and the air brought forward. ~d July 1849-

1594. That is to say, the stream passes in immediate contact with the men 
working in this face? 

Yes. 

1505. When you say that you proceed with the packs, do you mean that you 
close up the old passages? • 

This breadth is generally taken, such that, as the coal is got out, it falls in behind 
t"he men, and makes it close up behind them. There are two rows of metal or 
wooden punches, props, next the face, and occasionally a pack, made of the material 
which faUs from the roof, in the bank as well. 

1596. N' ot of the coal! ' 
1'IIot of the coal, but of the material above the coal; as it falls dowu, it is made 

into a wall, and packed up as the work proceeds. 

1597. Theil tbe result of that is, tbat it !'educes the ventilation in tbe different 
parts of tbe mine that are worked within a small space? 

It reduces tbe length of the air·way very considerably from the method adopted 
in the North. 

1598. May it be said, then, in that case, tImt tbe mine is ventilated in differeut 
portions? 

Yes; suppose this is the width of your bank, between that and the next bank 
there is a post of coal left, perhaps, of 20 or 30 yards, and then the same thing 
Ocelll'S again; the coal is got out; the air goes up that and down the road, and 
up here [silo wing the same] in the same sort of way; when these have gone to 
any considerable extent, there is a passage made across these pillars of coal, so as 
to shorten tbe distance of tlie air; it takes a shorter course still across the faces; 
all the current of air in the pit is immediately in contact with the men. 

15119. Then in these old workings, as you say, the roof falls in behind the 
men 1 

Yes. 
1600. As they proceed, the roof falls in? 
Yes. 
1601. Does that become generally a magazine of foul air? 
In my opinion it does not, because it falls in so close that there is no current of 

fl'esh air which can mix with it, if there is any Iire-damp, which there generally 
is not, becllU~e the fire-damp with us does not come out of the roof, but out of the 
coal itself; it does not accumulate in tllat roof, and it fulls in a considerable height, 
even up to the surface; by that means, if there is any fire-damp, it will make its 
eSCR}Je out at the surfaee of the earth, so that we have never had an ,instanee of 
any explosion from an accumulation in those gonves. 

1602. That does not appear to you to be one of the causes of explosions in the 
• Yorkshire collieries! 

1 think it is the case in some places. In some of the pits round us they work 
these banks very narrow, not suflidentIy wide for the roof to fall in after them, as 
the coal comes out; in that case, all these galleries are goaves, which appesr to me to 
be exceedingly dangerous. And there is another thing connected with it, instead of 
making the air-gates up the side of the bank, as we do, they leave the solid pillars 
of coul between those banks and the air-gate, making communication with the 
banks nt distances of 14 or 15 yards asunder, through which they bring the coal 
out of these banks. 

1603. When you talk of the banks, do you mean the places where the men are 
working! 

The bauks are the places where the bulk of the coal is brought out, the llider 
spaces; those narrow boards are places supported on each side by a pillar of coal 
that is left. The system of many of the collieries round us, is to bring the coal 
down these boards. I am confining myself exclusively to the thick coal at present. 
In many of the collieries they do not leave a road up the side of the bank, by 
making a pack, as I have been desoribing, but they drive a board-gate. 

(164.6.) Y 1604. A board-gate 
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1604. A board-gate, meaning what? . 
A Dm'l'OW road· ofabom two to three yards in width. 

1605. In what direction, 1.1p the dip? 
Upon the ril!e of the coal across the grain of the coal, and, at distances of 14 or 

15 yards, make cuttings into the bank: upon the completion of every new cut
ting, a packing is made across the cutting previously used. 

1606. What is a packing? 
Stone, loose coal, or anything of that sort, sufficient to turn the air, to keep it 

confined into the road above. 

l007. A complete separation 1 
In a colliery which I was called in to look at, instead of making these packings 

air-tight, which it appeared to me plain ought to have been the mode pursued, 
they had left a small opening in the packing, to allow a small current of air to pass 
through the bank whic4 is there standing. Now, that appears ta me to be just 
sufficient to make it dangerous; it gives it so much oxygen as to render it explo
sive, witbout being sufficient to clear out. the· inflammable gas. 

1608. Therefore you think n would be safer, in that ease, if these partitions 
were entirely closed ? 

Entirely closed, and confining the air to work round the face of ~he bank, but 
I am not an advocate for getting out the coal in such a way as to leave all those 
openings standing. I think those banks ought to be made of such It width as, if 
p08sible~ to cause a fall of the roof as soon as the coal is extracted. 

1609. Are you able to state the usual velocity of the currt'nt prodnced in your 
collieries by the furnaces now in use? 

I am sorry to say tliat I cannot exactly state; I tried with the anemometer' to. 
ascertain the difference between fixing a filmace at'the top of the shaft and 
fixing one at the bottom, abont two yeanr ago. 

1610. What anemometer? 
My own; we were tlien in a colliery of very limited extent, getting aoout 

15,000 or 16,000 cubic feet per minute throughout that mine. 

1611. Did that appear to you sufficient for the purpose? 
It was sufficient there, because we had no inflammable air. I do not think it 

would be sufficient in a mine highly charged with inflammable gas. 

1612.. What depth are the pits generally in that part. of Yarkshire f 
About 90 yards; we are now sinking aoout 150 yards; they are no* deep, any 

of the pits, in that district. 

1613. At that depth it constantly happens that when the roofs fall in, a eOf

:responding depression is seen upon the surface, does it not 'I 
Not always upon the surface; but it often happens that it falls quite to the 

surface; from 90 to 100 yards it faIls up to the surface constantly. 

1614. In that case, what in other mines wonld be a goaf and a reservoir for gas, 
~ust be filled up , 

Yes; the ground is frequently snfficiently broken lIS to allow the escape of any 
gas th~t might otherwise accumulate in those goave!J out at the surface. 

1615. Then, according to yow- description, you conceive that the system of 
working in these mines by which the different parts are subdivided, and shut oil" 
from one another, is rather a seeurity against accidents of this kind ? . 

I think it is of great advantage to confine the air ;which does circulate through 
a mine to the face of the works, just where the men are working, and, if possible. 
80 to work the coal· as that the roof should fall in behind them, and make close 
up, so that there may be no accumulation of gases. . 

1616. Yon examined the Darley Main Pit after the great accident! 
Yes; I was down the pits after the accident, both at the Ardsley Main and the 

Dll1'ley Main. 

1617. In those cases did you find that the system of ventilation was such as to 
account at all for the accidents? 

In the Darley Main Colliery, at the time we were in, there was the slightest 
possible 

\ I 
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possible appearance, indeed I may say that there Wall no appearaoce whatever, 
of any inftammable gas being evolved from the measures at the time; the wro
meter, on the day that we were there, was high, and that might account for no 
gas isAuing from the measures; but there certainly 'II'lIlI as tittle appearance of gas 
as I could have conceived. 

1618. How 10Df was this after the accident! 
About a week, think. 

1619. 10 short, yeu would aut ha"" considered it, frQlO what you saw, a dan-
gerous mine? ' 

Certainly not. 
1620. 'Vas that tlie case also with tbe Ardsley1.\lain? 
The Ardsley Main I had Dot so good Ill!. .opportunity of judging of; I 11'8., in it 

after the accident. There IS much more gas given out in the Ardsley Main, I 
should say, than in tlie Darley Main Colliery. 

1621. They are both in the thick bed, are they DoH 
Yes, the Ardsley Main Pits are the deepest that _have upon that c&al. 

1622. Do you know their depth? 
Nearly 300 ym-ds. 
1623. When you say the tIuck bed. you meall the 10 feet coaH 
What is geuerally called the 13ams1ey Be.d. 

1624. The 10 feet eoal ! 
Nine to 10 feet. 

1625. You were examined at the Coroner's Inquest upon that occasion, were 
,"Oil nM f 

I was. 
1626. 1Jl'I you consider that the evidence gi"l'en upon that occasion explains the 

true causes of the accident , 
Yes; I think the accident partly arose from the state of the air at the time, 

there having been a considerable wind the da.! previons to the accident; and 
another great cause of the aecUlent I thought was the very bad method of drawing 
water from the u pcast shaft. 

1627. Which partIy filled tile area of the shalt r 
Yes, in a great measure, and the water falliug down from the tubs into the 

shaft again, I should 8ay, would have a great tendency to divert the CulTent of 
the ail', and make it draw d6'WII, instead of lip; we'BRW <them draw up several tubs 
of water wfIile we were there. Mr. Wood was there with myself, 1Llld in a V61.'Y 
short space of time & "ery thick column af smoke whieh 'WB8 coming lip the 
llpCBst disappeared, and the shaft became perfectly clear soon afIer tlley began to 
w'aw tile water; my impression was, that the pro'bability WB8, that it had become 
a downcast, instead.of an upcast. 

1628. You &Te aware that .it is the practioe jn ·some districts t8 make use of a 
. fall of ..,ater iG crell.te a downW84'd ·Clll7flnt ill the aoWJlClL!lt shaft r 

We are using that method solely in a new pit at Elsecar at present; there is 
a very cousiderable quantity of carburetted hydrogen in the mine, so much 80. 
indeed, as to render a furnaee dangerous 'IlUder present 'cironmstanees: the only 
method we have of ventilating that pit is, by a 8IIIali stream of water tunUng down 
the engine-pit at pre&ellt; that is .not what I should recommeud· whea the pit ill 
carried to any extent; it produces a very jp'oot draught for the short space that 
iii already opened. 

1629. So that the circumstance that 'I'I'lLter waseontimmlly falling down the 
upeast shaft in the ease of the Darley Main would have been almost a 81lfficiellt 
counteraction to the ventilation? 

I think 80. 

1630. And a sufficient cause for the accident! 
We find that this small quantity of 'Water (the .size of the tap which we turn 

down not "eing above Ii ineh in diameter), by falling a distanee ef 150 yards, 
spreads over the whole of the downcast shaft, and -produces a 'Very considerable 
current up the upcast by cooling the air, I sQPpose. 
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1631. Was there & furnace in the Darley Main pit? 
Yes. 

"d July ,.849. 1632. In the Ardsley Main also? 
Yes. 

• 

1633. Were those furnaces efficient for their purpose, do you think! 
At the time that I went into the Ardsley Main, the furnace had not been 

re-liO"hted after the explosion; but the heat of the strata in the neighbourhood of 
the fW'llace was such as to cause a very great draught indeed up the upcast shaft, 
without any furnace whatever. 

1634. What is the usual size of the passage in those mines in that bed; what 
would be 'their width 1 

The air-passages would not exceed 5 feet 6 inches or 6 feet in height, and about 
6 or 8 feet in breadth; many of them are much smaller than that. 

1635. Among other causes for the accident, you mentioned the action of a 
powerful wind upon that occasion? 

Yes. 

, 1636. ,Did you ever find the variations of the barometer correspond much with 
the danger arising in mines? 

I believe that a considerable fall in the barometer has a very great effect in 
causing a discharge of carburetted hydrogen in coal-mines very frequently, on 
account of the pressure being taken oft' from the fissures in the coal; any gas 
which may have accumulated in those fissures, will come out upou the depression 
of the barometer. ' 

1637. Have you ever made any observations upon the subject of the effect of 
the pressure of the atmosphere upon the escape of gas \' , 

Not myself parti(lUlarly; but I know that men employed under me have made 
those observations, and have observed that when the barometer is low, there is a 
greater discharge of gas. 

1638. You have never yourself done so? 
No, I do not do those things myself much, but they are done by the under-

ground men. 

1639. Have you received intelligence from them to that effect! 
Yes. 

1640. Does it seem to be an acknowledged fact among them, that the differ
ences iu the weight of the atmosphere have au effect upon the, escape of the gas '? 

. It is with some of them; some of them have observed it; but I do not think 
that the great bulk of that description of people have paid that attention to the 
subject which they might have done. 

1641. You do not mention it as your belief at all that such is the case \' , 
, I believe it is the case, and I am persuaded that it is the case; but I do not 
think that the men generally who have the charge of the ventilation in mines 
under.tand it as such; I believe that it has a very great effect myself. . 

1642. That is to say, most of th,em Imve not paid sufficient attention toit? 
They have not paid sufficient attention to it. 

1643. Is it the practice among the managers of colIieri~ to make use of the 
barometer at all \' 

That has not hitherto been the practice generally amongst the managers of 
collieries; but I believe now that some few viewers are introducing it, and find very 
great advantage from that introduction. 

1644. Do you know the little instrument called the aneroid barometer? 
Yes •. 

1645. Did it ever oceur to you to make use of it ? 
I t has occurred to me; I purchased one for that purpose; it is a very nice little 

instl'Ument.\I think; and I should fancy it is sufficiently correct for that 
applieation. \ 

1646. If 
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1646. If it proves to be sensitive in indicating the pressure of the atmosphere, 
you think that that would be sufficient? 

I have noticed it, and it is exceedingly sensitive in indicating the changes of 
barometric pressure. 

1647. How do you think that the superintendents or managers ofmiues could 
advantageously make use of an instrument of that description? 

I think it would be a very good thing if those who have tho management of 
mines were required to make daily obsClvations of tile height of the barometer and 
thermometer probably, and the current of air through the mines. 

1648. Supposing that they ohserved a great depression of the barometer, how 
would the manager oiR mine he able to Mt upon that? 

He would act upon it by causing an increased firing at his furnaces, to cause an 
increased ventilation. A gE-ntleman of my acquaintance, Mr. Woodhouse, in 
Leicestershire, was teIling me the other day that he is getting some barometers 
made, marked for the purpose of under-ground people. 

]649. To use the barometers under-ground? 
To use the barometers in the pits; and the way iu which he proposed having 

them marked was, when the barometer was low, instead of "stormy," or anything 
of that sort, in the way that they are generally marked, to put opposite those points 
" fire quickly," or .. fire slowly," as instructions for the men; I thought it a very 
good and sensible thing. 

1650. And this is about to be adopted by a person of youracqunintance? 
Yes, Mr. Woodhouse; he is a coal-vlewer in Leicestershire and Derbyshire, 

a gentleman of very considerable experience, and he is a gentleman whom I should 
very mnch recommend to be examined before this Committee. 

1651. In case the barometer indicated a lightness of the atmosphere, he would 
proceed to increase his draught? 

Yes, by firing. 

1652. Either by firing the furnace, or by any other apparatus? 
Yes. 

1653. So that he wonld take greater precautions? 
Yes, and he thought that by marking those barometers in that way. it would 

be an indication to the men when they ought to pay greater attention to the 
ventilation. 

1654. Have you ever seen any other system adopted for ventilation besides the 
fw·no.ce? 

I tried a mechanical system of ventilation some years ago in a pit by means of 
a fan on the screw principle, but I had so small 0. quantity of power, that I dare 
not continue it in hot weather. I applied a Btream of water falling through abont 
78 feet; the 'whole quantity of water that I had WIIS about 10 gallons a minute 
falling through that distanee; it was made to impinge upon the circumference of 
a wheel, which was four feet in diameter; when the winds were in certain direc
,tions it acted exceedingly well, and produced a great draught; but in other 
situations of the wind it did not seem to be powerful· enough to continue the 
draught up the pit. I am still of opinion that if the principle were properly 
carried out, it would be lIS efficient 0.. method of mechanical ventilation as any 
that I have seen. 

1655. There was nothing in the failure of your experimenUi upon that subject 
to lead you to the conclusion that it would not be possible to establish a very 
efficient method of ventilation by means of mechanical contrivances? 

No. 
1656. The water-power was not sufficient\' 
The water-power was not sufficient in this case for the pnrpose required: any 

person who chooses to calculate the weight of 10 gallons of water falling through 
78 feet per minute, will find that the power is very little; but with a fan npon 
that principle. fixed horizontally in an upeast shaft, a little .above the surface of 
the ground, and worked by a sufficient steam-power, by a shaft coming nnderneath, 
I still think that in many cases where it might be' dangerous to use a furnace in 
a pit, a very great draught might be obtained by that mechanical means. 

(164.8.) y 3 1657. Are 
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1657. ~e ~ou aware of the contrivance of Mr. Brunton ,of that description? 
I have not seen Mr. Brunton's contrivance. 

201 JUly ilS4fj. 1658. You have Dot heard it explained? 
No. 
1659. 'Comparing the contrivance which you have mentioned, so far as you are 

,able to form an opinion upon i~ fr?m ~e trial which you made, should you say 
;that you 'Would be able to obtaIn m a pit under the Bame circumstances a more 
powerful draught by a contrivance of that sort than you could obtain by the 
ordinary furnaces? 

I would not speak 1l('lllfidently upon that subject. I[ made a small model to try 
the experiment. I think the model wasa'bout two feet in length, inclosed, except 
'8t the ends. I iixed one 'of my anemometers in one end of this model, and in the 
-other a fan-wheel 'of lIimilar construction,and ·of the Bame diameter (a foot in 
'diameter), which I could tum with considerable velociq-, and by that means 
I succeeded in passing upwards of ~ ,000 cubic feet per'Dliuute throu17h that little 

h
. 0 

mac me. 

1660. Without the assistance of any furnace? 
Without the assistance of any furnace, lIlerelya fan one foot in diameter, made 

npon the 1Icrew principle. 

1661. Are you aware of any of the other proposals which have been made for 
mechanical .... entilation ? 

11Ia.vesellll Mr. Gurney's plan, as introduced by Mr. Forster in the pits in the 
Nann. ' 

1662. Will you state your opinion of that piau? 
I: am rather favourably inclined towards it; inasmuch as last year in thisl)it, 

which I say is now ventilated by a small stream of water going down the down
cast, I tried it by conveying the steam from the engine that draws up the material 
from the pit down the upcast shaft; about 60 yards, and allowing it to escape from 
a horizontal pipe into that shaft;; but I did not try it in the way that Mr. Gurney 
suggests; he seems to think that it is from the force which high-pressure steam 
gives, by issuing out of small orifices up the -upCRSt shaft. In the way that I tried 
it, it would be merely from the heat given out from the steam in the shaft, and 
from the condensation of that steam ~ausing a degree of 'Vacuum in the shaft; in 
coming up again; there was no mechanical force from the steam; the orifiee8 
'Were too >large, and it was only the stelllD that was used, after it had done its duty 
in the steam-engiue; I conveyed the waste steam down the shaft. 

1663. Did you ever see it in Mr. Forster'B pit? 
lltave not seen it at work. 

a 664. In short. you have Rever seen it upon that principle!' . 
No; but 89 far as I have seen it, from havingtmed it myael~ Ihave a favourable 

opinion ef it. The only objectianthat 1 saw to it was this; it increllBed tllC 
draught very much indeed; but there v;as such a dense vapour coming out of the 
mouth of the shaft, ,that it 'Was impossible fOl" the men who '\V.ere at the top to see 
lVne1'e the pit-mouth was; there was a danger of their falling into the pit in putting 
the corfe into the shaft, or in .coming up the shaft there was a danger of being 
drawn over the pulley:wheel, in consequence of the engine-man not being able to 
see when the corfe had come to the surface. . 

1665. Was not that owing to the faet. of your having emplo-yed low-pressure 
steam ¥ . 

Yes, Mr. Gurney said so; I explained to Mr. Gurney the way in which I had 
applied it, and he said it was from having used low-pressure steam.. I have uever 
yet had an o~or.tunity of seeing the.eHect by using high-pressureateam.. 

1666. Ha e you any suggestions which you could make to -th? Committee 
which would nd to the improvement of ventilation and the prevention of these 
accidents 1 

The subject .Qf ventilation, I think, is pretty well understood; it ouly -wants 
carrying out; airfeater.quantity of air should be admittecl into most of the mines 
than at ,present is''f.dmitted, which might be done either by a good furnace en: by 

- \ mechulcal 



PRBVl!II'I'IOl'f OF ACCIDI!NT8 IN COAL IInNR!. 175: 

mechanica.I mean!. I am not prepared to say: that one eont1'i1l8llt!e is IDetter than 
another in this respect. 

1667. Is there not this adva.nta,,"11 in meChanical means, if well ada.pted to the 
purpose, that you have the power of regulating them more easily thaa you. have in 
the ease of a furnace 1 

Probably there mKJ' be. but, it is a system which has not yet heen used. 

1668. In the case of the furnace, there must be some difficulty in regulating it 
according to varying circumstances, must there Dot? 

Yes; but there has not usually been any observation about what the current of 
air has been which has been passing in the mine;, and which is desirable" I think. 

1669. You would not bc able to say, from a knowledge of the mines in York
shire with which you are acq!lainted, that there was a general rule which would 
give you the amount of current necessary to be passed through the passages of a. 
mine by any ventilation, in order to make them safe nnder ordinary eireumstances? 

No; the circnmstances of miDes vary so very much, that J do not think any
thing is to be stated; wiIat would be sufficient for @ne mine, might not be sufficient 
for anather; those who have the superintendence or management of those mines, 
must judge from circumstances whether there is sufficient or not, and from the state 
of the mine whether there is sufficient ventilation. 

1670. Do you think that in the arrangement of the workings which you de
scribed to us a short time ago, generally speaking, the disposition of the air
passages is II!l good lIS it might be for the purpose of accomplishing a. complete 
ventilation? 

I think so; we find it answer very well; there is generally a very good current 
of air where the men are at work. 

1671. And, generally speaking, is the system well carried out in those pits 1 
Yel, with us it is, I think. . 

1672. To whom is entrllBled all tha.t put of the matter? 
A persOIl ealJed the bottom steward generally manages the ventilation fI{ the 

pit. 

t 673. What class of persons are they 1 , 
They are, generally, Dot very well edueated; I think much might be done by a 

better education of that. sort of people; 1 do. not think they Wlderstand the nature 
of currents of air very welI. 

1674. Are they usually drawn from among the workmen 1 
Y t!s, the best workmen. 

1675. What is their precise duty with respect to the examination of the mine; 
<10 they examine it every day? 

They examine it every day;, they go round in places where there is explosive 
air; they go round with the safety-lamp the first thing in the morning, and Bee 
whether it. is safe. 

. 1676. Before the wwkmeD go OOWII ? 
Yes.. 

'1677. In case they fonnd the mine in an unsafe state, what would be the duty 
of the under-ground overseers ? 

They would warn the men not to go to those places. . 

1678. They would not allow the men to enter those placed 
Certainly not, without lamps. 

1679. Do they effectually do their duty in your mines? 
I think 90; I ha.\'e no reason to Compla.iD at tltelll ill that respect. 

16BO. They are attentive to their duties! 
I think so. 

16B 1. Supposing that unforeseen t'jrcumstanees oCt!Urred in any 'WRy with 
respect to the insufficiency of the arrangements fol' ventilation, 01' the escape of 
glIs. or ~y thing of that kind. do you. think that they have sufficient. knowledge of 
tlle subJect tQ enable them to provide for an emergency of that kind? 

(16~. 6.) v 4 I think 
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Benjamin Biram, I think that the men employed under me have sufficient knowledge; they seem 
E8'1.. to be intelligent men. 

~d July 1849. 1682. You think they are quite fit for their duties? 
Yes, I think so. 

1683. Do you 'think that they would be rendered at all more competent to 
meet the difficulties of their duty, if they were better educated? 

Yes, I think that many of the men now employed in those situations are very 
impelfectly educated; they do not understand the subject. 

1684. Can many of them read and write? 
They generally can read and write, I think. 

1685. In your collieries? 
I think so. 

1686. 'Vhat branch of education would you recommend? 
On the nature of the airs, the proportions to fire, and the effect of a rarefied ail'. 

1687. Some acquaintance'with the elements of physics and mechanics? 
Yes; some simple knowledge of that ~ort, I think, would be useful in that 

description of people. 

1688. Is it their business to examine the mine every day? 
Yes. 

1689. Axe they held responsible if the men go dowlJ ,when the atmosphere is, 
unsafe? . 

Yes, 

1690. You have paid some attention to the improvement of the Davy lamp, 
have you not? , 

I have. When I went down into the Ardsley Main Colliery, I was struck with 
the effect of a current of air upon that lamp in passing through the air-doors, 
strong currents being liable to extinguish it. I thought it possible that the flame 
might be drawn through the meshes. I believe it is very rarely, if ever, that that 
has been the CBSE:; but I thought that if it could be protected from the currents, 
of air, it would be a great advantage, and that if au increased light could be pro
cured in the lamp, it would be a further a.dva.ntage. 

1691. Is the light that is given by the Davy lamp so imperfect as to render the 
wor~ing vcry inconvenient to the men who use it? 

It is a very small light. 1 have compared the light given out by the Davy lamp 
with the light of a common candle, and I find that it is about one-fourth of that 
emitted fl'om a common pit candle of about 15 or 16 to the pound. I tried 
several lights; I took a wax candle, such as is used at gentlemen'S tables, of about 
four to the pound; I took that as the standard light; I placed it at one yard 
(listance from a screen; I then compared other lights with this wax candle; I 
tried the common Davy lamp in comparison with that light and the common pit 
candle. The common pit candle, as compared with a wax caudle of that descrip
tion, when fresh snuffed, emits about .the same quantity of light as this wax candle 
does. The Davy lamp gives out about one-fourth of that light; that is to say, 
placing the wax candle at one yard (listance from a screen, and throwing the 
shadow from that candle, and from the other light to be compared with that 
candle, against the screen, I found that. the shadow cast from the Davy lamp at
about half the distance from the screen that the wax light was placed, gave about 
the snme depth of shadow; in that case it would be the square of the distance, 
it would be about one-fourth of the light; I also compared the light given by 
other candles. 

1692_ Is not that gI'eat defectiveness in the light of the Davy lamp one of the 
principal causes of the carelessness of the men! 

It is one of the greatest reasons why they object to use that light. 

1693.' It is a constant temptation to them to open the Davy lamp 1 
It is __ 

1694. Therefore your attention was directed to the possibility of procuring a. 
stronger light? 

A stronger 
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A stronger light, and protecting that light from the currents of air; I have B"ifarnin Biram, 
made several trials; this is the plan which I have last hit upon [producing a lamp] ; Esq. 
this is a common lamp, upon the ordinary principle, with the wick in the middle, 2d July ,849. 
and a reflector placed at the back of it; instead of being screwed under the lamp, 
asin the plan of the Davy lamp, I put it into the inside of a case; in the back 
of this case there is a small contrivance, a ball and socket contrivance, for regu-
lating the wick of the lamp: there is a door in front which admits no air, except 
through the wire gauze at the bottom; as soon as this lamp is put into an explo-
si ve atmosphere, the inflammable gas ignites, and burns just within this wire gauze; 
the consequence of which is, that no further accession of oxygen can get into the 
body of the lamp, and the wick, unless the lamp is immediately withdrawn, g()e .. 
out. The only disadvantage which the miner would find would be, that he would 
lose his light if be went inadvertently into an explosive atmosphere; but if he 
notices when the flame iguites at the bottom, he will have time to withdraw before 
losing his light. 

1695. In that respe{'t, then, it would be a more convenient instrument than tho~e 
instruments which provide for the immediate extinction of the light the moment 
that the lamp is filled with inflammable gas ? . 

Yes; there is only the interval of a few seconds before he would lose his light, 
from the small quantity of oxygen which can be admitted here. 

1696. Have you ever made a comparison of the light of this lamp with a 
common Davy lamp 1 

With this wire gauze [producing the same], this lamp gives the light of an ordi
nary candle, or about four times that of the Davy lamp; with the talc it gives 
ahout four times that of a common candle, which would be 16 times that of the 
Davy lamp. 

1697. Have you ever nsed it in It. mine 1 
Yes. 
1698. Have you found it convenient in point of light! 
Yes; it is a most excellent light to work with. . 

1699. Do the men like it? 
The men have not ~sed it much; I have had a good many made; several parties 

have tried them, and I would rather that other people should speak about it than 
myself. 

1700. How is it as compared with the Davy lamp in point of weight? 
It is about the same weight. -

1701. Not hea\'ier! 
Not heavier than the Davy lamp. 

1702. Supposing when this was much heated any pieces fell upon it? 
That would not affect it at all. 

1703. It would not affect the glass! 
No; it does not get hot by having the light in it at all. 

1704. It has not yet been made trial of by working colliers I' 
Not to any extent: 
1705. Are you aware whether it has heen actually used, in an explosive 

atmosphere ? 
Yes; I have used it myself in an explosive air in the pit. 

1706. Did you use it in such an atmosphere as to observe the fire within the 
chamher? 

Yas; 1 hn ve tried experiments almost innumerable in a receiver containing gas. 

1707. What should you say was the amount of danger consequent upon a man's 
lamp going out? 

1'here would be no great extent; in general there would be no danger at all. 

170B. lIe would be able to get out! 
I should say so. 
1709. Ex('epting he remained in the explosive gases I' . 
They seldom r.ontain such a proportion of carburetted hydrogen 88 to make It 

..-ery injurious to a man's health. 
(164.6.) Z 1710. lIe 
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1710. He might get into some old workings, and lose himself? 
He possibly might, but they generally know what they are about pretty well. 

~d July I B49. 17 11. They are pretty well acquainted with the passages generally! 
Yes. 

1712. Supposing a man was caught in that way, and his light went out you 
think that he would in most eases be able to find his way out! ' 

Yes, there is no doubt about that; the probability is, that he would not have 
far to go. 

1713. Your lamp lights only in one direction 1 
But a man can only look in one direction. 

• 
1714. He cannol see the roof? 
It only lights in one direction; but he can turn it. I have a spike, which a man 

can drive into one of the wooden pillars, into the side of the coal. and there is a 
swivel at the other end. so that when it is fixed, he can readily turn it in ,which 
direction he pleases. That is the .only objection which I have heard against it, 
that the man cannot see all round him; but he can turn it. 

1715. Have you had any practical experience of it! 
Yes, I have tried it ~yselfwith the explosive mixture. 

1716. How long have the work-people had it in the mines! 
It has not been much used. 

1717. Have the workmen at all used it in the mines? 
Yes. 

1718. For how long a time? 
They have worked with it for some months. It is an objection which they do 

make to it, that they cannot see all round them. 

1719. The additional light ,is gained by the concentration produced by the 
form? 

The additional light is gained, in some measure, by the concentration produced 
by the shape of the refteetor, and in some measure by the tale, instead of the wire 
gauze • 

• 1720. You have also invented an anemometer, of which you have made various 
trials, have you not 1 

Yes. 

1721. Have you it here? . 
Yes-[the WitnUf produce8 the lame}. This instrument is constructed upon 

the principle of a screw; the vanes are each one-twelfth of the segment of a screw 
of 8 foot in diameter, and two feet pitch. This represents the plan of one vane of 
the wheel, showing the distance from one point to the other; the circumference 
of 8 wheel a foot in diameter would, of course, be 3'1416 feet; each of these vanes 
being one-twelfth of the entire screw, the length of the arc would be so many 
inches. This represents the augle of the end of the vane; the length of the base, 
from one point to the other, would be 3'1416 inches, and the pitch from this to 
that [showing the same] two inches. Now, if I took a triangular piece of iron, and 
bent it to the radius of six inches, and applied it to this point, aud then upon a 
pin placed in the centre of this wheel put what I call 8 radius bar, which would 
descend freely upon this pin, and made the other end of this radius bar to traverse 
upon an inclined plane formed by the hypothenuse of this triangle, each part of the 
under edge of this bar should come in contact with the vane of this wheel; so that 
the radius bar descending down the inclined plane from this point to that-(showing 
the same ]-would descend two inches, and yet touch every part of this vane as it 
descended, if properly constructed. Now, instead of the radius bar moving in this 
direction, if the wheel is made to revolve. ,the radius bar might then be moved in 
a straight line two inches, while the wheel revolved one-twelfth part of a revoluiion, 
and still touched every part of the vane while it was so revolving. This shows that the 
wind acting upon this wheel, going through in 8 straight direction, while the wind 
traverses two inches, each of these vanes recedes, from the impulse of the wind, the 
distance of Qne-twelfth of the revolution of this circle, or a distance of 30 degrees; 
80 that while the wind went two inches, its action upon this instrument would cause 

- it 
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it to revolve 30 degrees; and the Rngle of every part of these vanes is snch, that 
while the wind went through in a straight line, these would recede and get out of 
the way of the wind. Now, it ill not so easy to show the effect of this in an 
elastic medium like air, as it is by placing an instrument made upon this construc
tion, with vanes of thin iron made to this angle, through water. By placing an 
instrument of that sort in & vessel of water in which are Boating particles of about 
the same specific gravity as the water, and moving the iustrument through the 
water in that direction-[ 'howing 1M slime] - you do not see the slightest variation 
in those particles of water; but the instrument itself passes tbrough the water, 
just in the same way as a knife· edge would pass through without disturbing any 
portion of the surface of the water; so that this instrument would not only measure 
the velocity of air, but it would also measure the velocity of a stream of water, or 
the velocity of an,thing PIU!~ing through the water. 

1722. How do you obtain your measurement; from the number of revolutions; 
lIave you an index to it? 

Thel'e is an index here, and this (the wind·wheel) makes one revolution while the 
wind ispassingthrough a. dista.nce of two feet; there is a wheel here of 50 teeth, so that 
therevolution of this wheel indicates the passage ofl 00 linear feet through the wheel. 
There are other wheels here- [showing another part]. This first index makes one 
revolution in 10,000 feet passing through; each of those is subdivided into ten; 
and tba.t index will pass from the zero point to the one, while 1,000 feet of air 
are passing through the wheel, and makes one revolution in 10,000 feet. This 
second wheel passes from zero to 1, while 10,000 feet are passing through, and 
makes one revolution in 100,000 feet. This-[showing Ylnother part]-passes from 
zero to 1 in 100,000 feet, and makes one revolution in 1,000,000 feet, so that the 
instrument registers up to 1,000,000 feet; when 1,000,000 feet hnve passed through, 
each of thoRe indices will stand wbere they do now, and will have to begin again. 
So that if these instruments were in the hands of people who had the cbarge of 
the ventilation of mines, and they were required to make registers of tbe state of 
them at different periods, stating tbe time of day when they made those obserya
tions, it would at all times be shown what quantity oftbe air was passing through 
the mine; and in case of an explosion in Ii colliery, where such observations had 
been kept, it would be a very grea.t satisfaction to those who had the cbarge of 
tbat colliery, if they bad testimonials to show that it was not owing to a deficient 
circulation of air through the mine, as those registers would show. 

1723. Ha.ve you ever made use of that instrument in & mine? 
I have made use of it; but it has been more extensively used by Mr. Woodhouse; 

he has used it in most of the mines under his charge, and expressed himself very 
much in favour of it. I attached to this wheel a time'piece, wbich I bave 
endeavoured to describe in this drawing-[p"oducing a Drawing]. This (A) is a 
plate representing the back of the works of a time-piece; thefusee, or the wheel upon 
wbich the chain works on tbe time-piece, is at this point (D); this would be the axis 
oftbat wheel, and it would be prolonged through the back of the time-piece in the 
way shown bere: tbis (e) is a. hollow screw, having eight threads to the inch: this (D) 

.is a cylinder; this low end of the cylinder being supported upon this hollow screw; 
the other end of the cylinder is supported upon the squal'e axis of this fusee (B) : 
this axis of the fusee passing tbrough this hollow screw being circular till it passes 
thtl bollow screw, and tben it is square; tbis part of it passing through this cylinder 
is square, and there is a squa.re opening in this, the top side of tbe cylinder to 
receive the drum: this shows the position of the drum when it is wound up, say 
on the Monday mOMling; on the drum there is a registering paper to be fixed: 
this is one of the registering papers-[producing the same]; it is marked with a 
number of lines; the widtb of those lines corresponds with the pitch of the 
screw. This registering paper is fixed upon tbe drum in this way-[descri6;I1g the 
slime]; so that the dark lines at one end ofthe registering paper come opposite to the 
lig!lt parts at the other end; as this drum revolyes upon its axis, which it does once in 
12 hours, it advances one tbread of the serew in this direction (the direction of the 
arrow)-[sllon'ing the same]. On the surface of this drum the anemometer is placed, 
and to the wheel which turns this index there is a spiral attachment, which raises a 
rod hllviug a pricker a.t the lower end; for every reyolution of this wheel tbis pricker 
is detacbed, and falls, making an indentation upon this registering paper; that 
would be for every 10,000 feet of air ha.ving to pass through the wheel: thpre 
would be a corre~ponding prick upon this registeJing paper. Now, the length of 
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this registering paper is divided into 12, representing the hours of the day, and 
each of those is subdivided into minutes; these parallel lines represent each 
10 minutes: this scale on this side-[sllOwing the same]-·subdivides those 10 
minutes into minutes. Now, as this revolve~, supposing it to be put on upon 
a Monday morning. the pricker would stand over the under side of this dark line 
which represents the Monday. When it has made one revolution at the end of 
12 hours; or Monday at noon, it then comes to this top side of the line, and passes 
over all this side of that line till the Tuesday morning. and so on till the expiration 
of the week. On the following Monday morning this paper would be removed, 
and another put on. This might be conveyed to any person. an inspector. or 
otherwise. by post, and he would see at one vie\v wbat had been the rate of the 
current, or any period which it had taken to pass 10.000 feet of air through the 
mine, whether any neglect had occurred in consequence of bad ventilation being 
kept up. or anything else. At the same time, if the superintendent. or the bottom
man of the colliery, or the fireman, were required to notice at certain intervals' 
what was the state of this index, and also the tillle when he made the obsermtion, 
it would be a check npon him whether he had attended to this instrnment, because 
if his observation and the time when he said he had noticed it did not correspond 
with the punctures made upon this paper, it would show that he had not been 
there when he said he had been there. 

1724. It is a self-register? 
It isa self-registering anemometer. 

1725. Have you taken out a patent for this! 
Yes, for the anemometer. This, you see, is exceedingly sensible of the slightest 

current-[17Ie Witness walks slowly up al/d dO'W1I the room witll the anemometer, 
and it 7"e1)O/ves]. I have had a patent for it for several years; it has not been 
thought of till lately. 

1726. What is the cost of an instrument of this kind r 
Five guineas, made by Mr. Davis, of Derby. 

1727. You conceive that by the use of that you would be able to ascertain 
at any Lime what the actual current passing through the air-passages was ? 

Yes, I have no doubt about it. Mr. Strnv~ tells me that he has compared this 
with the actual measurement of his instrument, which measures the capacity of 
air, and that he finds it correspond with the greatest minuteness. which 1 am 
happy to hear. I think if a system of inspection is pursued, that information of 
this description, if communicated at regular intervals to tbe inspectors, migbt 
eventually be of very great service in statistical information respecting the eHeet 
of the barometrical or thermometrical action of the atmosphere. 

1728. Have you ever turned your atteniion at all to the question of in
spection! 

I have seen the Bill which has been introduced into the House of Commons, 
and which, I think, very objectionable in many respects. 

1729. Is your objection to it that it interferes too much with the operations of 
collieries? . 

I think it would have a veri pernicious iuterference with the working of 
collieries. 

1730. To what extent do you think Government migbt go in the way ot inter
position for the purpose of preventing these accidents ! 

I think they might safely go 80 fur, and with very great advanta"ae, as to inspect 
collieries, and suggesting improvement, or point out any particular collieries, aud, 
with tbe addition of information of this sort, as to measuring the velocity of the 
air in the ditrerent mines; if that information were furnished so as to be circulated 
amongst those haviug the management of the collieries, they would then see 

. where a more efficient ventilation was carried on in their own neighbourhood, and 
it would excite a sort of emulation amongst the colliery mana"o-ers to be as good 
as their neighbours. 

1731. You do not think that any jealousy would be felt on the part of thc 
coal-owners of such an inspection, or an apprehension of a disclosure of the state 
of the seams, and other circumstances connected with the coal-mines! 

I think not; I have spokeV to several coal-owners, and they do not seem.l? 
\ thlD" 
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think so. Going to the extent merely of inspection, and suggesting any alteration Bl'1!iamin Bira",_ 
that conld be made, I do not think that it would be objectionable; still, those who E'q. 
have the management of the collieries shonld feel that the responsibility rests 
with them. The Government Inspectors should not take off from the parties who 2<1 July ,849. 
have the management of collieries the responsibility in case of any accident, but 
if they had suggested any alteration which might be made, and the parties had 
not attended to that suggestion, of course the responsibility of the person in 
£harge of the colliery would be very lI\.uch increased. 

1732. Supposing a suggestion of that sort made by the officer to the manager 
of a colliery, or the viewer, or whoever it might be to whom he mentioned it, and 
that he stated objections, how would you then proceud so as to ascertain what 
alj101mt of responsibility would lie upon the manager? 

I think he should be allowed to pursue his course, unless it was exceedingly 
uangerous, and. then perhaps something ought to be done to cause an alteration; 
but unless there was immediate danger, I think he might be allowed to p~rsue 
his course, and in case ~f any accident, the responsibility woul<1 be very heavy 
against him for not attending to the snggestion which might have been thrown 
out. 

1733. Would not a suggestion be like a command from a Government officer? 
It might be, to a certain extent. 

1734. In case of the Government selecting these people to inspect mines, where 
are such persons likely to be got to have a thorough knowledge of the practical 
working? . 

I cannot say. 

1735. It woulcl be a very material point in the question, the persons wbo might 
be appointed &9 Commissioners in such a case, would it not? 

Certainly. 

1736. Supposing the duty to be entrusted to proper persons, you do not think 
that there would be any danger of thereby disclosing the state of coal-mines in 
regard to the depth of the seam, and so forth? 

I think not; I heard Mr. Tremenheere speak of the system of supervision in 
Belgium, and it did not strike me that there WIIS anything objectionable in it. 

1737. You would contemplate that the Commi8~ioners should have the power 
of entering the mine for the purpose of inspection? 

Certainly. 

1738. You think that essential? 
I think that essential; and that they should inspect the levels of the mine, the 

method of ventilating, and whel'e the stoppings are placed, and things of that 
d!:scription. 

1739. You are aware that there is a great difference in the mines on the cou
tinent from what we have here, the mine-owners there being the lessees of the 

~ gov{'rnment ? 
I suppose so; but still 1 do not see any difficulty. 

I HO. It is only the authority which a lall!lIord has in London now of examin
ing the m1nl's of his lessees? 

Perhaps so. . , 
• 

1741. You would see no seriousobjeetion to giving the power to the Inspe('tor 
to examine the mine, for the purpose of reporting its condition? 

I think not; I think much good might be effected by it. If the Inspector were 
a competent, intelligent person, he might communicate his iuformation to persons 
having the charge of mines in such a way as could give no offence, I think, and 
many a hint of improvement might be made in a way as if it were not coming from 
an Inspector. It depends much upon the manner in which the Inspector discharges 
his duty; it is possible that he might do it in such a way as to be veryobjection
able; or it might be done in sucb a way that no one could object to it, I think. 

1742. Would thero be more difficulty, do you think, in finding proper persons 
. to inspect collier'es than has been experienced in fintling Inspectors of Factories? 

I think not. I think there arc plenty of people who arc qualified for that office. 
(164.6.) z 3 Besides, 
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Besides, the person appointed to be an InApector would be constantly improving; 
he would see good methods of working, and so many different oollieries. that he 
must be a simpleton, indeed, unless he improved himself by what he observed in 
tho~e pLwes. 

1743. Have you ever, in your communications with other colliery managers or 
coal-owners, heard any opinion expressed with respect to the possibility of an inter
position of that sort on the part of Government? 

I have heard the opinion from several coal proprietors so far as I have mentioned 
now, that that would not be objectionable; but they are very much alarmed 
at the Bill whillh has been brought into the House of Commons. 

1744. In your opinion, is that a reasonable alarm ? 
Yes, I think so. I have just skimmed over the Bill; I have not read it 'very 

attentively, but there are many very objectionable points in it, I think. 

1745. What' should you say would be a reasonable number of visits in the year 
from an Inspector? 

I think the Inspector ought not to visit a colliery at any stated time; he never 
ought to give notice when he is to be there, but come at irregular periods; five or 
six times in a year, I should say, would be sufficient. 

1746. Do you think it would be necessary for him to come as often as that? 
Perhaps not; it would depend upon circumstances: to some collieries it might 

be necessary to go more frequently, and to others onclI or twice would be suffi
cient; it would depend upon circumstances very materially. 

1747. What would be the number of collieries multiplied by six? 
I caunot say exactly. '. 

1748. If there were an inspection five or six times a year, would not it be a 
great waste of time for the overlookers and stewards, and other people about the 
colliery, to be danciug attendance upon this gentleman? 

I t would only be in particular cases that such an inspection would be necessary; 
in other cases once a year would be enough; if he once got the plans of a colliery, 
and knew the system of ventilation, and such things. I do not suppose that such 
frequent inspection would be necessary. 

1749. There are nearly as many accidents from the falling of roofs as from 
other canses; would you give the Inspectors authority over the general workings 
of the mines? 

If they saw any gross neglect in not taking proper precautions in @upporting the 
roofs, or any gross neglect in using deficient or bad machinery, I think they ought 
to mention it. 

1750. Then, in fact, they would have an inspection over the ~hole mines, and 
over the whole workings, if they once got in? 

Yes. . 

1751. But no power of direction? 
No. 

1752. With respect to those accidents which arise from the raIling of the roof, 
is there anything which ·you would state to the Committee as expedient. to be 
adopted for the purpose of diminishing that class of accidents? 

No; it is a class of accidents which is very infrequent with us; we seldom have 
any; still I think we have more accidents from that cause than from any other. 

1753. Do you think. that there are not many lives lost by the falling of the 
roof? . 

Very few. 

1754. How are the roofs supported in the Yorkshire collieries generally? 
By the pillars; by the material which I have explained, and by wooden props 

or metal pillars; they generally have two rows of metal pillars next the face of the 
work, and remove the back row as they proceed. 

1755. Of cast.:iron? 
Of cast-iron. 

1756. Moveable 
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1756. Moveable east-iron pillars 1 
Yes; they remove them as they go along. 
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1757. The accidents arising from the falling of the roofs would affect one or ~d July ,849-. 
two, or a few persoDll; whereas the accidents arising from explosion, affect a vast 
number? 

It is very seldom that there is more than one person hurt by a fall of any sort; 
sometimes two; scarcely ever more. 

o 

1758. With respect to another class of accidents arising from the breaking of 
the ropes, are those frequent in the Yorkshire colli!!ries ? 

I do not 'recollect a single instance in Lord Fitzwilliam's collieries from that 
cause. 

'1759. Do you prefer iron r,opes to hempen ones! 
I prefer hempen ropes to draw coal with; I like iron ropes for inclined planes, 

or anything of that sort, very mucb, 

1760. In those accidents from explosions, of which you have had experience in 
the W cst Riding, snould you eay tbat the greater number of the deaths had 
occurred from the after-damp, or from the explosion itllelf1 

I should thin k fully two-thirds from the after-damp. 

1761. That is by suffocation? 
By suffocation. 

1762. Then, if that is the case, do you think that that seems to show that lives 
might be saved by & good system of ventilation in many cases where the explo
sion itself could not be actually prevented? 

It depends a great deal upon circumstances; there are so many things to be con
sidered. 

1763. Should you be prepared to say that in any mine it would be possible, 
.under all circumstances, by any system of ventilation, to make it secure against 
accidents from explosion? 

Certainly not. 

1764. It is impossible' 
I think so. 

1765. Then, assuming that explosions must occur occasionally, do not you 
think that any such system of ventilation as enabled you to .fill the mine with 
good air immediately after the· explosion, might have the effect, in many instances, 
of saving a great number of lives that are now lost, not by the explosion itself, 
but by the alteration which takes place in the atmosphere? 

Anything which would restore the ventilation of a mine iu. the shortest time 
would be the best after an explosion, most certainly. 

1766. There might be many eases in which lives would be saved, by introducing 
good air immetliately after an explosion into the mine? 

There is no doubt about that, 

1767. Can you say at all, from your experience of those accidents at Darley 
Main and Ardsley Main, "'hat proportion were actually killed by the explosion, 
lind what proportion appeared to have been killed by the after-damp? 

No, I ('an not say that I know elCactly; but in the proportion, certaiuly, which I 
IlRve stated, not above one-third by the explosion. Some of them are very much 
injured by the blast; not actually burnt, but still they have their limbs broken by 
the. force of the current, and others a~ suffocated. 

1768. Those who are killed by the blast would be killed in any case, supposing 
the explosion to take place? 

In the case of an explosion to the snme 'extent, but with a system of good ven
tilation, the probability is, that there would not be an explosion to that extent. 

1769, Do you think that a perfect system of ventilation can be made 80 far to 
protect the mine as to confine the explosion to a certain space 1 

Not at all timelio I think; you have sometimes a sudden explosion of gas, which 
it is impossible to foresee, 

(164,6.) z4 1770. With 
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1770. With respect to the nse of candles and lamps, it has been held by Some' 
persons well acquainted with the working of mines, that the use of lamps has 
tended rather to increase the danger from accidents than otherwise, by means of· 
making the men more careless and reckless; are you' of that opinion? 

The general practice in our neighbourhood is to work with naked candles; but 
in most of the pits round us there is very little of the fire-damp. In, some of the 
pits in the North it appears that some very great accidents have occurred; nne 
occurred last year, where many lives were 19St, and it was said that the ventilation 
was as .perfect as could be immediately before the accident. Now, in that case, in 
pits which w'e liable to such a sudden introduction of gas, working with a naked 
candle is very dangerous; but'I think the general sta,te of a mine.ought to be 
such, that it would be actually safe for a man to employ a naked candle; there 
ought to be sufficient air in the mine generally, that it would not explode in any 
place where a man has to work. 

1771. And you think that that can be accomplished by a proper system? 
I think it can be accomplished; and the use of lamps ought to be by the men 

in case of any sudden or unexpected escape of gas; and where they are subject to 
those sudden eruptions, they ought to work constantly with tamps. 

1772. Then you would. not concur in the opinion mentioned just now, and' 
which has been held by some persons experienced in collieries, that lamps ought 
not to be generally used, inasmuch as they make the men careless, and thereby' 
lead to more accidents than they prevent 1 

No, I cannot say that I am of that opinion. 

1773. Have any of the mines with which you are connected been on fire ? 
Yes; some years ago one of the pits got on fire. 

1774. Did you succeed in extinguishing the fire? 
Yes, by turning water in. 

1775. Is not that rather an expensive process ? 
No; fortunately it was so situated, that we had the advantage of a large· 

reservoir of water which supplies the canal, which we could readily turn into the 
colliery; it was at Elsecar; we have twice had a pit on fire. The other instance 
was in a situation where we could not get a supply of water. 

1776. Even if you do get a supply of water, is not it rather an expensive 
process to pump it out again? 

It depends upon circumstances; we succeeded in getting to work in the course' 
of a week. 

1777. How long did it take you from the time when the fire commenced till 
you got the mine at work again? 

Not more than ten days. 

1778. Have you heard or read the account of Mr. Darlington, of the extinction 
of a fire in his mine ¥ 

Yes. 

1779. Does that appear to you a process well adapted to the purpose? 
Yes; there is one- thing that struck me, which would appear to require some 

further experience,. and that is, where a fire has got considerable hold in a mine, so 
as to heat the roof to a very great extent, which one may suppose it would do, or 
the coal, that it cannot be lowered in so short a. period as is said to ha"e takea 
place, and that upon the re·admission of fresh air it would be liable to iguite 
again, if it were opened out so soon as it was done there. I do not know whether 
that would be the fact or not, but it strikes me that it may be. • 

1780. J n the case alluded to, the fire had been of very short duration? 
So I heard. 

11(81. Supposing that after that process had been applied, and the fire 
extinguished, a continual CUlTent of fresh cool air had passed through the mine 
for some time; do you think that it would have tended to prevent such iguition 1 

If it \were cool fresh air, it would increase the flame; but if it were a coof 
carbonic I!,~id gas, it would be otherwise. 

li62. The-
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1782. The question supposes the flame to be extinguished. Supposing the 
carbonic Reid gas had been introduced into the mine, and the flame thereby 
extinguished for a time, and that you then opened the pit, and carried through a 
current of cool air to lower the heat; would that prevent ignition again taking 
place? 

If the measures bad been cooled down a sufficient time to prevent their 
re-ignition by tbe admission of fresh air, it would be prevented certainly; but it 
appears to me to require more experience than this isolated case can furnish . 

• 
1783. Can you state the cost incurred by the fire which you yourself extin-

guished by water at Elsecar! 
No ;it was no very serious expense; we set the engine to work night and day, 

and we were pumping, I think, for about eight days; fortnnately, the engine 
never got out of repair duri~g that time, and we got the fire completely out in 
that time. 

1784. How long had that fire been burning? 
A very short tilDe. 
1785. In the other case, in which you said that it was difficult to procure water, 

what means did you apply 1 
In the other case we made up the pita as air-tight as possible, and kept them 

made up for, I should say, probably, a fortnight; during that time the air in the 
pit seemed to be so completely incapable of supporting flame, that, putting a 
light just within the surface of the ground, it was immediately extinguished, and 
I thought that by keeping it made up for that time, when we re-opened the pits, 
we should find the fire extinguished; but, thongh they had been made np for a 
fortnight, and, I think, more, but I am not quite certain now of the period, we 
found, upon the re-admission of fresh air, that it ignited again, though during that 
time I am certain that no flame could bum. 

1786. What did you do; how did you proceed to extinguish it again 1 
We proceeded by taking the fire-engine into the pit, and making a brattice, 

taking the fresh air with us, and playing upon the ignited material until the air 
returned upon the other side of the brattice, and setting some men to remove it_ 

1787. How long had that fire bee~ burning? 
It had not been burning long; we turned it ofFby closing up all the orifices. 

1788. Was it a very extensive fire ? 
No; but still it ignited again at the expiration of more than a fortnight upon 

the re-adInission of fresh air. 
1789. What did it arise from; from a blower r 
No; not from a blower certainly, but from the carelessness of some of the 

men, I take it, in leaving their lights. At the time of the first ignition at Eisecar, 
it was just at the time when so many stacks were fired in the dilferent parts of 
the country, and we fancied that some incendiary might have been at work; but. 
we never could have proved, and never bad any reason to suspect, anything of the 
sort of any particular person. 

. 1790. Is it as easy in the collieries of small proprietors to carry out an efficient 
ventilation, 88 it is in the collieries of large proprietors? 

No, I should fancy not. 

179 I. The question refers to p(>rsons who put down an engine, perhaps, upon the 
basset of the coal, for the purpose of working 10 or 15 or 20 acrcs ? 

If a thin coal is unfortunately very much troubled with the carburetted hydro
gen, it is exceedingly troublesome, I think. 

1792. But are not those small shallow pits much easier to ventilate than the 
extensive workings 1 . 

A pit may be deep, though not very large. 

1793. But a pit which was worked at a great depth ,,·ould be rather extensive, 
would it not; it would not be worth while to sink a deep shaft for the purpose of 
a small working? 

There are many pits of considerable deptll working a Tery thin coal with us; 
the Flockton bed of coal in many places- is not abOTe 15 inches thick, and yet in 
some instances they sink 200 fcet deep. 
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1794. Upon the bllBSet of the coal a small proprietor works some 10 or 15 or 
20 acres? 

Yes. 

1795. In those cases is there not greater difficulty in ventilation from the 
confined nature of the work? 

No; in consequence of the work being of such limited extent, there is a greater 
facility of ventilation; the air has not so far to travel. 

1796. Are not the galleries of a coal-mine sometimes two or three miles in 
extent? 

The circuit of the air is frequently much more than that. 

1797. Supposing a fire to take place at one of the more distant points of one of 
iliose galleries, would it not be necessary to fill the whole of the galleries with 
water to extinguish the fire! 

No, I do not think it would be necessary; by cutting olF all communication with 
the air, if. you can produce carbonic acid gas, no doubt it will be very beneficial in 
extinguishing the flame. 

1798. And less expensive than introducing water? 
Certainly, because it ea.n be so much more readily drawn out again. 

1799. With respect to the thin beds, is the ventilation as easy as in the thick 
beds? 

Yes; I d~ not think there is any great dilFerence. 

1800. The ventilation. ot' the thin bed would not be so easy with the same extent 
of working, would it, because ilie passages would be smaller!' 

The passages would be smaller. 

180 1. Would not that increase the difficulty of ventilating? 
I do not think it would much. increase the difficulty; they might divide the air 

more, so that the total number of air-passages might be something like those in 
the upcast shaft, by splitting the air. 

1802. Is not the friction in small passages a very great impediment! 
The friction in small passages no doubt WGuld be very much increased, compared 

with those of greater extent. 

1803. In the case of a colliery of very great extent. there· is a pit at one end 
and a pit a mile 011: and 80 on; that is a very dilFerent thing from a state of things 
where the working is of ,small extent? 

I am no advocate for a single shaft; I think there ought to be two independent 
shafts. 

1804. Does it not frequently happen that a single shaft is put down 1 
It is the case in the North, but not in the Yorkshire collieries; there are two 

separate shafts. 

1805. Not one large one divided? 
Very seldom with us; the coal with us is not worked to the depth that it is in 

the North, and therefore it is not such an object with us. 

The Witness is directed to withdraw. 

NICHOLAS • WOOD, Esquire, is called in, and. examined as follows: 

1806. YOU are manager for Lord Ravensworth and partners, in the North of 
England? 

I am. 

1807. In the neighbourhood of Newcastle? 
Near Newcastle. 

1808. And the manager of various large collieries in that part ? 
Yes, the Hetton Colliery, and other collieries. 

1809. You have had long experience in the management of collieries, have 
you not? 

It is about 38 years now since I first commenced. 
1810. You 
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1810. You were examined before the Committee of 1835? 
I was. 

187 

1811. Since the period of your examination in 1835, have you continued to 
turn your attention to the subject of accidents in coal-mines, and the method of 
improving the ventilation, or other modes of preventing accidents? 

Yes, I have; I have been continually employed in the management of collieries, 
part of the duty of which is the prevention of accidents. 

1812. Do you think that since that period there have been any useful suggestions 
made, or any improvements adopted, that would tend to diminish the frequency of 
such accidents ? 

I think the ventilation generally has been improved since then, and recently 
some contrivances have been, put forward with the view of improving ventilation. 

1813. Have you had experience of any such improvements yourself? 
Yas, I have, partially, in the steam-jet. I do not know that in the evidence of 

1835 the q&estion of the power of the furnace was gone into so fully as may be 
desirable. 1 have recently made some experiments, with a view of comparing 
the power of the furnace system of ventilation with that of the steam-jet. 

1814. Have you made experiments expressly for that purpose? 
Expressly for that purpose. . 

1815. Of actual ventilation? 
Yes, of the actual power of the furnace at the Hetton Colliery. 

1816. Will you state the general character of the experiments, and the con-
clusions at which you have arrived ~ 

The Hetton Colliery is a very extensive colliery. 

1817. One of the most extensive in the county of Durham ? 
Yes; there are three distinct winnings, as they are called; at two of them there 

are two pits, and one at the other. The system of ventilation is by furnaces 
entirely, and the principal one is at what we call the Lyons Colliery. At that 
colliery the main upcast shaft is situated; and there is also a downcast shaft at 
that colliery, and another at the Eppleton Colliery, which is rather better than a 
mile from it. 

1818. There are two downcasts aud one upcast? 
Yes; the upcast is 14 feet in diameter, and 150 fathoms deep; one of the 

downcast shafts II t feet, and the other 12 feet; the former 150 fathoms, and 
the latter 176 fathoms. There are three furnaces at the bottom of the upcast 
shaft. I should perhaps rather observe, that there are two or three workable 
seams of coal in this colliery: the principal one is the Hutton seam; 12 futhoms 
above that is the Low Main; and 28 fathoms above that, or 40 fathoms from the 
bottom, is the Main Coal. In the Hutton seam there are three furnaces, and in 
the Main Coal there are two furnaces; but those in the l"lain Coal are not at work, 
so that the ventilation is carried on by the three furnaces in the Hutton seam . 

Nidtolo. If"""", 
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. 1819. Is the Hutton seam considered a fiery seam! 
Yes; this Plan (Fig. 1, Plan No. XIV.)-[producing the sameJ-shows the work- Vide Appendi~ I., 

ings and air.courses around the pit and the furnaces. The downcast is the minor PI~D No. XIV., 
pit in two divisions, called the East and West Minor Pits; and the upcast is called (FIg. I.) 
the Blossom Pit--[ s/,owing the same J. There is another downcllllt,about a mile from 
this, at Eppleton, as before observed. The arrows show the direction in which the 
curreuts move; from which it will be seen that. the air going down the Minor Pit 
is carried into the East and West Minor Pits workings in opposite directions. these 
workings being very extensive. Theu the downcast air from the EI'pleton Pit 
goes through the workings of the Eppleton Colliery, and is earried over the 
furnace A. to the ulJcast shaft. The air from the East Minor Pit workingR 
returns to tlie Lyons Colliery, as shown by the arrows, and l'asSE'S over the 
furnace A', and up the Blossom upcast Pit. The air from the West Minor pit, 
after pa&ing through the workings of this colliery, returns, as shown by the arrows, 
passing over the furnace A", and so up the Blossom Pit upcast; so that there are 
three distinct ('urrents of air which goes into this shaft, after ha,;ng passed over 
the three furnaces. (Fig. 2, Plan No. XlV.) is a section of the furnaces. There Ibid. 
is also a current of air which pa.."8es round the workings of the Low Main seam, 

(164.6.) AA2 goes 



Niclwlll! Wood, 
£'9' 

lid July 1849. 

188 MINUTES OF BVlDBNCB BBFORB SBLECT COMMITTEE ON THE 

goes into the upcast 12 fathoms above the Hutton seam of 10,500 cubic feet per 
minu~; and likewise a current of air of about 22,000 cubic feet per minute, 
which passes around the Main Coal workings, and which also goes into the Blossom 
Pit upcast. 

1820. All three furnaces being of the same size ? 
.. Yes; they are 9 feet wide, and the usual length, about 4 feet of grate
bars, with a side air-way on each side, to prevent the coal from being set on fire 
by the heat ofthe furnace. . 

) 821. Was this the pit in which you made the experiments with,the furnacl'! 
Yes. 

1822. Will you explain how you proceeded, and what were the conclusions at 
which you arrived? 

I made the experiments of the velocity of the air with Mr. Biram's anemometer, 
and also by exploding gunpowder, and ascertaining the velocity of the smoke, which 
travels at the same rate as the air. 

1823. Did the anemometer answer the purpose? 
To a certain extent it does; but it is not strictly correct. The air.passages 

were about 9 feet wide and 6 feet liigh, the current is not uniform, and it 
depending very much upon where the instrument is placed whether you get a cor
rect measure of the velocity of the current of air or not: by placing it very 
carefully, you get a pretty correct measure of it; but the way which I prefer, and 
by which I corrected the anemometer, was, where there is a long line of drift, by 
exploding gunpowder, and with a stop-watch ascertaining the veloeityof the 
sunpowder smoke which travels with the air. ' ' 

1824. You ascertained how long the fumes were in arriving at a certain point? 
Yes. 

1825. Was there any other cause of inaccuracy in the anemometer, besides the 
circumstance that it could not be placed in every part of the current at the same 
time! 

If the friction were uniform, there would be no comparative inaccuracy; it is a 
very ,useful machine, and sufficiently correct for practical purposes~ , 

1826. By these two methods you' measured the quantity of air in a certain 
time? ' 

Yes. 

1827. When these furnaces were in f~h action, what was the measure that you 
obtained of the quantity of air? 

Perhaps your Lordships will allow me just to go a little into detail; I shall do 
so with as much brevity as possible. The area of the shaft is 153·93 feet, and the 
depth of the shaft is 900 feet; the coals used in 24 hours were 160 cwt. for the 
three furnaces, or 17,920Ibs. The aggregate quantity orair in the different divi
sions of the mine, produced by the action of these three furnaces, was 168,850 
cubic feet per minute; that was the quantity measured before it passed over the 
furnaces; because after it passes over the furnace, it is heated, and expands, and 
consequently is of greater bulk, and the velocity is correspondingly inl'reased. 
I took the temperature of the shaft at 40 :l&thoms above the bottom of the pit; I 
could not get it clOSE! to the furnace, it was so hot, and 'there was no place to 
get it. 

1828. You took it at the upper seam? ' 
Yes, 40 :l&thoms up; there the temperature was 160 ·degrees. I also took it at 

the bottom ot a door 30 feet from the extreme top, and there the temperature was 
125 degree!!; taking the average of these two temperatures, which I think would 
be somewhere about correct, I assume the average temperature at 140 degrees; 
I think that would be abollt it, rather under than otherwise. The temperature of 
the air at the bottom of the pit, in the downcast, was 60 degrees; therefore we 
have a column of cold air going down the pit at 60 degreeR, and a column of heated 
air coming up at 140 degrees, and the difference between the two is the power of 
draught of the furnace j it, is, in fact, the power employed to produce the current 
in the mine. 

1829. That 
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1829. That would be about SO degrees? Nidww. Wood. 
That is SO degrees. Now, the expansion of air by SO degrees is as 1,000 to E,'1' 

1,169; SO degrees expands 1,000 parts of air to 1,169; and in ealculating the 
power of a furna.ce, I have put it into horses' power, as it may be useful in com- 2d July 1849-
paring it with the other modes of ventilation. The weight of a column of air, a 
foot in area and 900 feet in length, at 60 degrees, is 474,300 grains, from the 
known weight of a cubic foot of air. The weight of 900 feet, at 140 degrees, is 
405,700 grains, and the difference is 68,600; that divided by 5.760 grains to a 
pound, makes 121bs. per square foot; fherefore, the difference of weight between 
the downcast column and the upcast column is 12 lbs. per square foot over a 
surface of 153·93, or in round numbers 154 square feet; that is the effective 
pressure of the power olthe furnace. Taking the expansion of the air, or current, 
of 168,850 cubic feet per minute, by the additional temperature of 80 degrees, 
tllere is a quantity of air pel' minute going up the shaft of 197,385 cubic feet. 

1830. That is applying the expansion to the quantity which you had ascer
tained passing through the workings ? 

Yes, I ascertained the quantity at the bottom of the shaft, viz. 168,850 cubic 
inches per minute, and then, by applying the 140 degrees of temperature, which 
is 80 additional, it is expanded into 197,385 cubic inches per minute. 

1831. In short, 168,000 is to the number you have last mentioned as 1,000 is 
to 1,1691-

Yes: then the additional quantity produced by the expansion increases the 
velocity to 1,280 feet per minute; 80 that we have a power of furnace equal to 
121bs. per square foot on an area of 154 square feet, moving 197,385 cubic feet of 
air at the rate of 1,280 feet per minute; that brought into horses' power, viz. 
divided by 88,000Ibs. per minute, gives a practical or working effect equal to 71-
horse power, which is the power of a furnace under those circumstances. The 
consump~on of coals 1 stated was 160 cwt. in 24 hours; that is, 7461bs. per 
hour, or 1061bs. per horse-power per hour. Now I believe tbat this is tbe most 
economical mode of acquiring power. 

1832. By means of tbe furnace? 
Yes, by mean~ of beated air, or by tbe furnace. 

18:m. What is the conclusion which you come to! 
That a working or practical effect of 168,850 cubic feet of air is passed through 

a very extensive mine, at the rate of 1,097 feet per minute, with a consumption 
of coals of 746lbs. per hour, or 12·4Ibs. perminute, which is equal to 1O·51bs. per 
horse-power per hour, or above 13,600 cubic feet of air per minute with each 
pound of coal: 1 believe the consumption per horse-power of steam-engines in the 
mines generally is very much beyond that. 

lS84. The consumption of coals for tbe furnaces? 
Of steam·engines employed in producing a like effect. I was speaking of the 

-most economical mode of acquiring power, which I consider is by means ot' 
furnaces. 

1835. You considel' that as little as could be used for tbe purpose of obtaining 
the necessary ventilation! 

I think the system of furnaces is the most economical mode of arquiring 
ventilation; as an instance, we have an under-ground engine lit this sante pit for 
the purpose of drawing the coals from the deep workings; and I find that the 
consumption of coal by tbat engine is about 161bs. per borse-power per bour. 
There is another 60-hol"\le engine at the Eppleton Pit, the other down· cast, and 
I find that the consumption of coals by that engine is 131bs. per horse-power per 
hour. 

1836. So that the amount of coal consumed in these furnaces is considerably 
less than in either of those engines ? 

It is l.,ss than the ordinary mode of working steam·engines. 1 admit that in 
engines where economy of fuel is a very great object, and with condensing engines, 
the cunsumption is reduced to about eight pounds per horse-power. • Before 
-I compare the furnace with the steam· jet, I would beg to explain to the Committee 
the extent of the ventilation of the Hetton Colliery, because the distance which 
-the air travels under-ground is a considerable element in the system of ventilation. 

(164. 6.) A A 3 I mentioned 
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I mentioned that there were three currents going from the downcast shafts into 
the workings, two at Lyons and one at Eppleton, which gives three currents of 
56,280 cubic feet per minute each. I will take the Lyons Colliery first; there are 
two currents there, one going eastward into what we call the east division, or East 
Minor l'it, and the other going west, into the Wen Minor Pit; the easternmost 
division is subdivided into six different currents, BO as to ventilate the different 
parts of the mine. 

1837. The air is split into six divisions? 
Into six divisions, so as to ventilate the different sections of the workings; the 

aggregate distance which the air travels is 1,080 chains, which is 136 miles and 56 
chains; but being divided into six divisions, the average distance is about 24 miles; 
so that the current, instead of being one continuous current of 13 i miles, is six 
separate currents of 2i miles each, and that is very inlportantin ventilation. If 
there had been only one current travelling 13 miles, it would be quite impossible 
to get anything like the quantity of air there is in this pit, and, from what I have 
seen in Bome places, I find that this has not been attended to, perhaps to the 
extent to which it ought to have been; I will point out an instance afterwards 
in the case of the Darley Main, where the quantity of air was much diminished 
by being confined into a single course of ventilation. • 

1838. r s it a certain and &!lcertained fact that. in splitting a current of aU, you 
obtain from the smaller currents which result from that splitting, carried through 
smaller spaces, a more effectual ventiiatioJl than you would from the whole current 
carried through the whole distance ? 

Decidedly. 

1839. There is no doubt about that? 
None whatever. 

1840. What does that arise from; does it arise from the friction ? 
From the friction, resistance or affinity of ,the air: I have already sa.id there are 

three currents in this mine, comprising altogether 168,850 cubic feet per minute, 
which is equal to 56,280 cubic feet for each current. It would not be practicable, 
without a great diminution of effect, to carry a current of air of 56,280 cubic 
feet per minute through any part of the workings; neither is' it necessary that 
there should be that quantity in any particular place. 

1841. So that there is a gain in quantity by splitting it ? 
Yes; the resistance of the air would be such, where there were 13 miles, that 

it would very materially diminish the quantity; and we do not find, except in very 
extraordinary cases, that we require more than something like 10,000 cubic feet 
per minute in one current: 10,000 cubic feet of air passing through a district of 
workings, not very extensive, would be quite sufficient to carry off any quantity of 
gas that would accumulate, and here we· have nearly 60,000 feet divided into six 
currt:uts, which is 10,000 each. 

1842. Is 10,000 cubic feet per minute sufficient for the complete ventilation of 
a pit like this 1 

No, only for a district of workings, and in this colliery there are 17 of such 
districts; and it depends upon the magnitude of the colliery into how many Illi>tricts 
it is to be divided. 

1843. It is sufficient to ventilate the passages through which that current is 
plIL'sed 1 . 

Yes, quite sufficient for a certain extent of workings. The mode in which the 
gas is generated, is an oozing out in every part of the ~ine, as described in my 
evidence in 1835, and it requires to be mixed with about one-tenth or one-twelfth, 
before it becomes un inflammable. A discharge of gas of 1,000 feet per minute 
would be carried off by a quantity of 10,000 feet per minute of atmospheric air, 
and we never have anything like that quantity. The great blower at Wallsend Col
liery only discharges 120 feet of gas per minute, and this is the blrgest in the 
district. 

1844. You consider the pit now to be effectually and sufficiently ventilated 1 
I do. I shall now go on with the description of the west division of the colliery. 

The aggregate distance which the air travels is rather better than nine and one
third miles which is divided into four divisions, making an average of about two 

, m~ 
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miles and a quarter. Then from the E pplt'ton shaft, which ill the most extensive 
part of the mine, the air there is divided into seven divisions: the aggregate 
distance, travelling from the top of the downcast pit all through the workings and 
to the upcast again, is very nearly 50 miles, which being divided into seven splits 
or divisions, the average distance is about seven miles. 

1845. Each district? 
Yes, each district. I should observe, that although each of those currents travels 

seven miles, they do not travel separatell the whole of the seven miles, because 
they meet together when they come into the main airway before reaching the shaft. 
The whole ai. of the pit, viz. 168,850 cubie feet per minute, is divided into sixteen 
currelltij of about 11,000 cubic feet per minute each, and those sixteen currents 
travel from the top of the downcast pit to the top of the up east pit, those average 
distances of 4!- miles each. . . 

1846. That would rather diminish the total amount; it would not be quite 
70 miles? 

It would be about 70t miles. The greatest distance that one current travels is 
732 chains, which is nine miles aud about one-tenth. 

1847. Is that the greatest extent in the whole pit? 
Yes. . 

1848. That lIUI kes about 70 miles altogether? 
Yes, it is above 70 miles. I ha.ve given the power of the furnace in the sbaft 

itself in the production of a. current of a.ir through the workings. In consequence 
of the dista.uce that the air has tQ, tmvel through the workings, and the effect of' 
the resistance through the different parts of the mine, we do not get a. quantity of 
air anything like the velocity ill the shaft at which the heat of it, and the theoretical 
power, would give out. If the air were simply to go down one shaft aniI up another, 
without friction or resistance, the velocity would be 1,280 feet per minute, which 
is nea.rly 22 feet per second. 

1849. What would be the greatest velocity wllich would be consistent with the 
comfort and convenience of the workmen in carrying on the works of the mine? 

The quantity of air which I have observed, is divided in going into the workings' 
into 16 divisions; there is, therefore, no part of the pit where there is anything 
like such a current. All in the shaft, the velocity in the workings is reduced to from 
3 to 5 feet per second. In the shaft you get a very great power of draught and 
velocity of current, as compared with the velocity in the workings, and> this is im
portant, inasmuch as several of the mechanical contrivances for the ventilation of 
mines are applied to the shall; of the mine; and it is thonght by several people 
that if you apply mechanical force to the shaft, it must produce a. similar current 
throughout all the workings. Now it is not so; in this case we get a velocity of 
1,280 teet per minute. 

1850. In the shall;? 
In the shaft:. If we take 71-horse power; and apply that to the pumping out of 

tj1e air, or use it in any other way to produce a current in the shaft, it will be 
found that you will not realize that current in the mine. The velocity of the air 
in the mine varies from 300 to 700 feet per minute, whereas in the shaft it is 
1,280 feet per minute. Then the pressure hetween the one and the other is in the 
one case 7lbs. to the square foot, and in the other 211bs. per square foot. 

1851. Do you consider that as great a velocity in the workings 114 is consistent 
with the convenience and comfort of the workmen? 

I think that a velocity flf something like about five feet per second would be 
quite sufficient in the workings, which is very much less, abont one-fourth of the 
velocity in the shaft. . 

1852. This being the power of ventilation exerted by the furnaces in the case 
of the Hetton Colliery, how did you compare that with the power of the steam
jet which you state you have tried r 

I have not had sufficient experience of the steam-jet myself to state positively 
the precise power which it exhibits. 

I R53. You were understOOd to say that ill. the case of some collieries you had 
made experimenlls? . 

(164.6.) A A 4 Yes; 
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Nic',ol •• Wood, Yes; I have in t\l'O or three instances, but not to satisfY myself conclusively as' 
E.q. to the power ofit. 

~d July ,849, 1854. We collect, in the first place, from that answer, that you merely tried it 
as a matter of curiosity? 

No, it was a practical application of it. 

1855. You were understood to say that the ventilation effected by the furnaces 
was quite sufficient for the purposes of the mine 1 

At the. He~ton Colliery; I have not tr~ed the steam-jet at the Hetton Colliery; 
I have tried It at the North Hetton Colliery, and at a colliery at Norwood' then 
I have some other experiments which have been given to me by Mr. Elliot, of 
& neighbouring colliery at Belmont, which I have compared with those that I have 
made myself. 

1856. It was the high-pressure steam-jet which you tried? 
Yes. 

1857. Can you state what the power is? 
In going into the question of the power of the steam-jet, it ,viII perhaps be

necessary to explain that it has been tried in two different ways, with a steam
engine at the bottom of the pit, and the steam conveyed from that steam-en!rlne 
into the shaft at the bot1xlm of the pit where the jet is applied, and with a ste~
engine at the top of the pit, and the steam-pipe carried down the shaft, and the 
jet applied either near the top or near the bottom of the pit. Now, the two cases 
are essentially different; in the first case, besides the mechanical power of the jet, 
you have the effect of the heat produced from the coals consumed in the engine
furnace, which acts directly in heating the air in the upcast shaft, and indirectly 
by the heating powers of the steam proceeding from the jet. The effect of the 
fire of the steam-engine acts in. the same way as the furnace does to create a 
draught by the expansion of the air, and the steam also acts in a similar manner, 
by rarefaction, as the furnace does: then we have, in addition to the heating powers. 
of the fire and steam, the mechanical effect of the steam.;jet. I shall give some 
experiments not favourable to the steam-jet, and I give these experiments because 
I think it is useful to know where a scbeme of any kind fails, as well as where it 
is succ'essful; people will then be able to apply it in the most effectual way. 
I must also be allowed to ebserve, that though I think the effect of the steam-jet 
has been magnified beyond its merits, I am far from being of opinion that it is 
not useful; on the contrary, I think there are many cases where it may be applied 
advantageously; but I think that at present there is rather an exaggerated opinion 
of the power of the jet as compared with the power of the furnace, and I have con
sidered it my duty to make all the inquiries I could as to their comparative 
merits, to the extent of the information which I have been able to obtain up to 
this moment. 

1858. By the steam-jet, you mean Mr. Gurney's? 
Yes; Mr. Gurney's steam-jet: the first place where it was applied at a colliery 

under my inspection was at the North Hetton Colliery. 

1859. Under Mr. Gurney's inspection? 
No. 

1860. Was that previous to the experiment which was made at Mr. Forster's. 
colliery. the Seaton Delaval Colliery! 

I think it was not to its first introduction to Seaton Delaval Colliery. but 
before Mr. Forster's application of it to the top of ,the pit. , -

1861. Can you mention the date of that experiment? 
I think it was about six weeks or two months since it was tried, and 

abandoned. 

1862. At North Hetton? 
Yes, at North Hetton; we only tried it for a short time, and there it was 

abandoned. The mode of application was, the steam-pipe from the engine (which 
was at the surface of the pit) was carried down the pit about 30 feet from the 
surface; there were 30 jets of' steam, of one-eighth of an inch diameter each, 
and the steam employed Was 381bs. per square inch; the air, measured by Mr. 
Biram's anemometer, the same which was used in the experiments at the Hetton 

Colliery j 
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CollieT)': the results were, previously to the stearn-jet being applied, a quantity 
of air equal to 25,000 cubic feet per minute by the furnace; when the jets were 
applied, the furnace being still in action, the quantity was increased to 31,000 
cubic feet per minute, so that the in~rease by the jet Watl 6,000 cubic feet a 
minute; but when the steam.jets alone were employed without the furnace, the 
quantity was only 22,000 cubic feet a minute; so that the steam-jet in that case 
did not give so great an effect as the furnace. 

1863. And that was with a pressure &If 381bs. ? 
It was. 
1864. Thirty feet below the surface? 
Yes; my opinion of the result ot' this experiment was, that the steam-jets were 

applied too near the surface. 
1865. How far was it from the bottom of the pit 1 
That pit is about 90 fathoms deep; the application was about five fathoms 

down the shaft, or about 85 from the bottom. I think the failure of the jet in 
this case was, in consequence of its being too near the top of the pit; I think the 
application of the jet, acting as it does by propelling the air upwards, unless there is 
a coDsiderable column of air above the jet, produces a sort of counter cUrrent, 
by drawing part of the air down the pit. 

o 1866. To be drawn up again by the jet 1 
Yes, to be thrown up again by the jet; it produces a rapid displacement of the 

air, and the rapidity is such, that the upward current operated upon by the 
resistance of the mine does not follow the displacement sufficiently quick, so that 
part of the air required to supply such displacement is supplied from above; 
therefore, so far as my knowledge goes, I think it is requisite, for the successful 
application of the steam·jet, that it should be placed near the bottom of the pit, 
and that in this case it was too near the surface, and therefore failed. 

1867. Then you do not consider that experiment conclusive, as showing that 
it would not produce more than 22,000 feet per minute? 

I do not. 
1868. Was it tried under any other circumstances? 
The next application of it was somewhere about the same time (and it is in 

operation at present), at a small colliery called Norwood Colliery, near Newcastle; 
the depth of the pit is 60 fathoms to the lowest seam, and to the first seam about 
10 fathoms; to the first seam there are two pits, about 10 yards apart, a downcast 
and an upcast shaft;; but between the upper lind lower seam there is only one shaft, 
divided by a brattice or partition, on one side of which is the downcast and on the 
other side the upcast. 

1869. Only a single shaft;? 
Only a single shaft; from the upper to the lower seam. but a double one from 

the surface to the upper seam; the jet is carried down from the surface 10 fathoms, 
down the shaft; to the upper seam, and applied there instead of a. furnaoe. 

] 870. What was the result there 1 
. The appHcation would be equivalent to f'arrying a pipe down a shaft; ten fathoms, 
instead of in the former case five fathoms. 

1871. It would hardly be equivalent to carrying a pipe down the shaft; itself 10 
fathoms, as it is impeded by a lateral channel, the distance between the two pits? 

A little; they are near together, and there is not a great deal in that; in this 
case the furnace, before the applicatinn of the steam-jet, produced the effect of 
15,750 cubic feet per minute; the furnace was then put out, and the jet applied, 
and it produced the effect of 28,250 cubic feet per minute; so that in this case 
the jet produced a greater quantity than the furnace by 12,500 cubio feet per 
minute. 

1872. What was the pressure upon that occasion, the diameter of the jet, and 
the number of jets 1 0 

There is a three-inch pipe carried down the pit 10 fathoms, and then turned 
upwards; there are fixed to it silt arms, each an inch and-a-half in diameter, each 
ann having two jets, with a diameter of ~-16ths of an inch; therefore there are 
12 jets 3-16ths of an inch in diameter in the openings. and the pressure of the 
titeam is 30 Ibs. per square inch. 

(164.6.) B B 1873. That 
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1873. That is eight pounds less than in the last instance? 
Yes. 

1874. Then with a pressure in that case of eight pounds less than in the former, 
and with only 12 jets, instead of 30, at 0. depth of 10 fathoms instead of five 
fathoms, you obtained a power of 28,000 cubic feet per l11inute; whereM in the 
former instance you obtained only 22,000. 

Only 22,000. 

1875. Have you thought what wa.s the cause of that increase of the ventilation? 
Yes; the quantity before was about 22,000 cubic feet per minute with the 

jet; I tbink that that was, as I Htated before, imperfect, on account of the. small . 
depth; this is rather deeper. 

1876. Just double the depth? 
Yes, and tberefore the effect is greater, and it is increased from 22,000 to 

28,000: as compared with the furnace, I must observe, however, that the furnace, 
in this case, is under very disadvantageous circumstances, and only produces Ii 
current of 15,000 cubic feet per minute; the furnace is only placed 10- fathoms 
below the surface, so that you have only 0. column of heated air equal to 15,000 
cubic feet, 60 feet in depth; therefore this experiment ought not to be applied as 
a general comparison of the two methods, because the steam-jet would, no doubt, 
he most efficacious, while the furnace is least efficacious, considering the small 
depth of the shaft. 

1877. Then,.under these circumstances, you had the furnace and the jet both 
acting at the same point of the pit, both about 10 fathoms below the surface! 
- Yes; the experiments which I have given are by the furnace alone, and by the 
jet alone; not the furnace and the jet together. 

1878. But the furnace and the jet were each acting 10 fathoms helow thE! 
surface? 

'Yes, in this last case; in the other case the furnace was acting at the bottom of 
the pit, while the jet was acting only five fathoms from the surface. 

1879. But in this case they were acting at the same depth '? 
Yes. -

1890. And under those circumstances the furnace produced only about 15,000 
cubic feet, and the jet produced 28,000 ? 

Yes; 

1881. That would seem to imply, that under similar circumstances, at least as 
regarded depth, the jet was a more powerful agent than the furnace? 

Applied to a certain depth of shaft, it would appear so. I shall afterwards come 
to what I consider the mechanical effect of the jet. In this ease we haVE' the 
mechanical effect -of the jet and the heat of the steam in the shaft; the two 
operations operate to produce the effect; we have not the engine fire, but we 
have the, heat of the steam in the shaft, and therefore it is necessary to give the 
temperature in the shaft. The temperature at the bottom of the staple or pit of 
10 fathoms was 56 degrees, and the temperature near the top of the upcast pit 
was 103 degrees; therefore there was a rarefying power of 47 degrees. . , , 

1882. _ When you say of 56 degrees, was that below the jet! '_ --
Yes, at the bottom of the pit, below the jet; then the steam raised the tempe

rature to 103 degrees; therefore there is the effect of that steam or heat, besides 
the mechanical effect of the jet. The other experiments :which I have are from 
Mr. Elliott, who, 1 believe, will be eX,amined. they were made at a neighbouring 
eolliery, Belmont Colliery. 

1883. Under your inspection? 
Not under my inspection. 

1884. Will you state the general eclnclusion of those experiments of Mr. Elliott! 
I think that those experiments bear out the result which I have come to in my 

own mind as regards the steam-jet, compared with the calculation which I will go 
into with reference to that of tbe furnace of the Hetton Colliery; these f'xperi. 
ments give with the furnace alone 44,000 cubic feet per minute; with the engine 
alone, and no steam (which would be the effect of the fire), 47,756 cubic feet. 

1885. Do 
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1885. Do 
furnace? 

you mean the current produced by the engine-fire without the Nic1uJIM W..." Eo,. 
Yes_ 

1 886. Then that is greater than the furnace itself? 
Yes, the effect depends upon the quantity of cORls which are consumed; the 

furnace is a six-feet furnace; and a six-feet furnace will not consume 90 large a 
quantity of coals as a steam-engine fire of 30-horses' power. 

J 887. It would not be so flowerful as" the engine;fire? 
No. Then flteam applied by a pipe of six inches (which would not be as jets, 

• according to Mr. Gurney's principle), in addition to the engine alone, which would 
represent the effect of the steam· and the engine, the quantity was 56,294, and 
with Mr. Gurney's jet, with the engine-fire and jet alone, it was 59,956, or in 
r.ound numbers 60,000; and' when the furnace was added. in addition to the steam
engine and jets, the quantity was equal to 71,895, or nearly 72,000 cubic feet per 
minute. 

1888. That is in the Belmon& case? 
In the Belmont case, the depth of the pit being 50 fathoms, and eight feet 

diameter. Now, in that case we have with the engine alone a quantity of 47,756 
feet, the effect depending, of course, entirely upon the quantity of coals burnt. In 
the Hetton case I gave the quantity of coals which produced a certain effect. The 
coals in the Belmont case, acting through the intervention of an engin~-fire, 
should, of course, produce a corresponding effect, according to tha quantity burnt, 
which we find here represented by 47,756 cubic feet of air per minute; .then We 
have the effect of the steam not acting as a jet, which produce~ an additional effect 
of 8,538 cubic feet per minute; then we have the effect of the jet. which increases 
the effect to 59,956 cubic feet per minute; therefore, the difference between the 
engine alone and Mr. Gurney's jets would be about 12,200 cubic feet per minute; 
and I think that the experiments which I have detailed before will prove some
thing like that effect. 

1889. Twelve thousand cubic feet as applicable to the jet alone? 
Yes, 12,000 additional. Then, if we have a certain fire, the fire say of a 30 or 

40-horse engine, and we apply the steam in the shape of a jet, in the way in which 
it has been applied hitherto, we get from 12,000 to 15,000 cubic feet per minute 
additional. In the Norwood case we get 28,000 with tile steam and jet, and 
taking the effect of the steam as equal to the fumace, we have the steam-jet 
equal to 13,000. 

1890. Can you say what tile area of the sha.fl; was in the case of the Belmont 
Colliery? . 

It was an eight-feet shaft. 

1891. And the Hetton 14 feet! 
Yes; of course the effect of the jet in all cases will be according to the quantity 

of steam that is applied to it, and the pressure per square inch of that steam. 

1892. What was the pressure in the Belmont case? 
• I think it was 80 1he. per square inch. 

1893. Was there any priming passed with the steam which would be. water 
mixed with the steam f 

That I am not aware of. 

1894. Was there any examination as to the pressure of the steam at the jet, as 
'eompared with the pressure at the boiler? 

N 0, I believe not. 

1895. You are not able to speak to that? 
No; I have been extremely anxious, having the charge of so many collieries, 

-to eDdeavour to find out the merits of this pIan,ud if my judgment is erroneous, 
it is, I am sure, not from the want of the wish to get at the truth, but that I cannot 
:make mOle of the jet than I have explained witlt the materials I have obtained_ 
I will put the comparison with reference to the .Hetton Colliery in another point 
of view: the consumption of ooaIs of the Hetton furnaces is 746 Ibs. of coal per 
hour, fur the three furnaces of nine feet each • that is, 12}lhe. per minute; that 
'will convert a cubic foot-and-a-hBlf of water into steam every minnte; there caD 
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bEl. no doubt as to that, because it bas been tried so many times over, and it is the 
establisbed opinion that eight pounds of coal will convert a cubic foot of water into' 
steam; a Gubic foot of water produces, in round numbers, 1,700 cubic feet of 
steam at the temperature of 212 degrees, that is just when it is in a state of steam ; 
a cubic foot-and-a-half of water will produce, therefore, 2,550 cubic feet of steam 
per minute, which is the whole quantity of steam with those coals that Mr. Gurney 
would have to deal with, whether it is used at 20, 30, 40 or 50, or whatever 
pressure per square inch. This is the consumption of coals in the H etton furnace,' 
producing a current of air equal to 168,850 cubic feet per minute; Now, sup
posing that the steam is used at 30 Ibs. per square inch, the volume of steam then 
would be reduced from 1,700 to 608, because as the pressure increases, of course • 
the volume of steam decreases; therefore a cubic foot-and-a.-half of water would 
produce 912 cubic f~et of steam at 30 Ibs. per square inch; supposing, therefore, 
that the whole of that power is got,. we multiply 912. cubic feet by 301bs. 
pressure, and that would give the whole mechanical effect of a cubic foot-and-a
balf of water, viz. 2;,360 cubic feet per minute. We can get nothing more than' 
that, supposing that the whole effect is obtained; but then that steam has to be 
expanded from 301bs. to the ordinary pressure of the atmosphere; and in this 
case it would have to operate upon air travelling at the rate of 20 feet a second, 
and therefore we could not expect to obtain the full effect of the bulk multiplied 
into the pressure.' It wo~ld require a very Ininute calculation to go into the 
practical effect in that case; but the whole effect of 30 lbs. multiplied by 912, is 
27,360 cubic feet per minute; therefore, if the whole effect is obtained, that would' 
be the Inechani~l effect of the application of the steam-jet with the quantity of 
coals consumed by the Hetton furnaces as compared with the practical result of 
a current of air in the workings equal to 168,850 cubic feet per minute, which 
the application of the s!tme quantity of coals produced by the {umaces. I think 
the practical .result of the steam-jet could not be considered to produce a greater . 
result than 50 or 60 per cent. of the 27,000 cubic feet per minute. 

1896. Practically? 
Yes, that we could not get a result greater than 50 or 60 per cent., because the 

Rteam from the j"t expands rapidly,' but it does riot expand as in an ordinary 
experiment, with a still atmosphere; the air in an upcast shaft is travelling at the 
rate of 20 feet a second, and the steam has to eltpand and act upon a current at 
that velocity. 

1897. Have you ~een the steam-jet in operation at the Seaton Delaval 
Colliery? 

I have not . . 
1898. You have not had the curiosity to examine it? 
I was very anxious to do 60, but Mr. Forster said it was not ready for exa-

IDination. . 

1899. Are you aware that the velocity of the current there has been doubled 
since the application of the steam-jet? 

I do not know that. 

1900. Was your attention called to the letter p~biished by Mr. Forster, 
describing the experiment? 

It was. 

1901. That experiment was made in November la~t? 
It was. 

1902. You state that the experiment in the North Hetton Colliery 1V3S made 
about two m'lnths ago ? 

Yes, those experiments which I have given were made sillce that at' Seaton 
Delava!. 

1903. Did not Mr. Gurney propo~e to visit your colliery, and direct the experi-
ment himself! . 

Yes, he did; he was staying with me, and we discussed both the theoretical 
Bnd practical operation of the steam-jet very seriously. 

. 1904. You did not avail yourself of that offer? 
. No, I waited for the result of the trial at Seaton Delaval as the test of the 

effect 
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effoot of the steam· jet in the ventilation of mines; and I helieve the trade 
generally has been waiting with considerable interest to see tbe effect at that 
colliery. . 

1905. But you tried the experiment at the end of May, or the beginning of 
June? 

I think it might be somewhere about that time. 

1906. And you wrote to Mr. Gurney to say that you thought that, partially at 
least, it had failed? • 

Yes. 

1907. Did you receive a letter from Mr. Gurney in reply, to say that if you bad 
referred to the evidence given by him before the Committee of the House of 
Commons in 1835, or before ~he South Shields Committee in 1839 or 1840, you 
would have found that the fuilure, under the circumstances under which the expe
rimpnt was made in your colliery, could not fail to arise? 

Mr. Gurney wrote to me to that effect; but I cannot lay my hands upon the 
part of the evidence that Mr. Gurney alludes to, hecause 1 had a very long dis
cussion with Mr. Gurney as to the mode of application of the steam-jet; and 
certainly, when Mr. Gurney left my house, he had an impression that it might be 
used near the mouth of the pit, and in fact proposed that it should be done so. I 
believe that it was tried at the Seaton Delaval Colliery, and did not answer near 
the mouth of the pit. The preparations were made· before Mr. Gurney saw me, 
to try it at the North Hetton Colliery; and as the preparations were made, I 
wished to see the experiment, because I thought the experiment of utility, whether 
it failed or succeeded. It was II: mode of application which was not· inconsistent 
with Mr. Gurney's notions at the time that I had the conversation with him'. 
I have stated already that I do not think it is a case which would test the value 
of the steam·jet. 1 think the proper application of the steam-jet is at the bottom 
of the pit. Mr. Gurney and Mr. Forster both stated, that as soon as the experi
ments were complete at Seaton Delaval Colliery, they would ask some of the 
viewers to go over to see thElm. Mr. Forster, I helieve, has not been able to 
make arrangements for that purpose yet; therefore 1 do not think that its prac
tical effect has been tested in a way satisfactorily or decisively to judge of its 
utility. 

WOR. You are waiting, in fact, for the conclusions of that experiment ~ 
Yes. 
1909. However, the result of those experiments which you have detailed to us, 

and of the calculations into which you have entered, is, that you conceive th~ 
steam.jet to give an additional power ill such cases as those of from 12,000 to 
15,000 cubic feet per minute? 

Yes, certainly not more than from 12,000 to 20,000; it will depend much upon 
the quantity of steam used in the jets. The Hetton furnace power is 71 horses, 
the steam-jet has never been tried in so extensive a way, so that it has not been 
tested yet; but I think it requires more experiments and greater experience than 
have hitherto been obtained to justify an application of it ill substitution of a ven
mation equal to the power of the Hetton Colliery furnaces. 

1910. Until it has been further tested 1 
1.: ntiI it has been further tested. I think the trade is very much indebted to 

Mr. Gurney and to Mr. FOl"llter for the experiments at the Seaton DelavaJ Col
liery; any projeot which will produce an increase of ventilating power in a sound 
praotical shape, must be useful in the prevention of accidents. 

1911. You think that a very important object in any steps to be taken with 
reference to the accidents in collieries? 

I think the first object in preventing accidents in mines is to be ahle to produce 
a considerable current of air in the mine; but I think it weuld be an erroneou.q 
impression if a conclusion was arrived at that,producing a large current of air in 
the shaft is the only requisi~e that is to be accomplished in the prevention of 
aecidt'nts. I think acoidents generally are oocasioned more from not carrying the 
air properly through the workings after the current is produced, than the ability to 
produce the requisite quantity of air. I have seen in Yorkshire. and in some 
otlwr Illael's. very imperfect ventilation, not only in respect of the quantity of air, 
but ill tile application of it. . 

(lti4.6) I! B 3 1912. You 
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. 1912. You went to examine the Darley Main Pit when the accident happened 
there last year, did you not? • 

I did. 
1913. Did you find the system of ventilation very imperfect there? 
Yes, I found the system very imperfect; it was ventilated by a furnace in the 

usual way; and a furnace quite sufficient to ventilate that pit in an efficient 
manner. 

1914. What was the principal defect of the system as you observed it there? 
In the first place, they were drawing water up the shaft, as Mr. Biram has 

explained, which, of course, is a very injurious operation; it has. a tendency to 
·produce a current the reverse way, by impeding the ascent of the air in the shaft; 
but, independently of that, the system under-ground was bad. There were two 
pits; the downcast pit and an engine pit, also a separate upcast shaft, which was 
upon a considerably higher level than the ,downrast pits, which, of course, dimi
)lishes the column; still, notwithstanding that, there was a Vl)ry good furnace, and 
there was sufficient depth of shaft to create quite as efficient a current of air as all 
the purposes of the mine required; but they were drawing water at the upcast 
pit, which Mr. Biram explained as being very injurious; but, independently Of 
that, instead of splitting the air into divisions, as we do in the North, it was carried 
Jl,hnost in one continuous current from going down the downcast pit, until it went 
out of the upcast pit; the effect of that was, that there was a much greater power 
of ventilation in thl) shafts than there was space in the air-passages in the mine, 
,and, as a consequence, a considerable diminution of effect. I was asked what I 
would advise the parties to do to increase the ventilation 1 I said at once that, 
instead of the air being carrfed in one current, especially as they had two drifts 
In all their main roads, one of which was dormant, I should put the air into the 
two drifts. instead of the one, as the air was going along one of those, and thll 
.other was doing nothing. 1 h&.ve since had a letter from the manager, stating, 
that they have got more than double the quantity of air into the pit in con". 
,sequence. 

1915. By adopting that suggestion t . 
Yes; and by drawing the water at the down~ast instead of the upcast shaft, the 

air was throttled, as it were, in consequence of its only being in one drift, and 
there not being adequate area. I give this case as showing that it is pot merely 
necessary for the prevention of accidents that the shaft alone should be filled with 
air, Qr capable of producing an adequate current of air, but that the great point is 
to get it carried round the workings in a proper manner; and I believe, in the 
,majority of instances, the accidents happen. not from the want of ventilation in the 
shaft, or quantity of air in the mine, but from its not being carried into all the 
places in a proper. manner, so as to carry off the foul air. 

~ 1916. You do not consider this so dangerous a bed of coal as you are accustomed 
to in the North, do you? ' . 
, No ; there was a very small proportion of gas emitted at this colliery. 

i 91 '7. Whereabouts was the accident in this' pit-[the Witness points out the 
same]; in the extremity of the workings? 

Near this bank. As Mr. Biram explained, the air came round the face of the 
'banks-[showing the same]: the whole of the goaf being dormant,' or not supplied 
with air at all, the system here was to open a small hole,. by taking a brick out of 
the stoppings to let a little air in, which. of COUl"Se, as Mr. Biram explained, would 
render the air within the goaf inflammable, if there was any inflammable air there 
~~ ". 

• 
1918. Itmade it more dangerous than if there had been the gas 'alone? 
Yes; stilI I cannot think that if there is gas there of any magnitude produced 

Or accllmulat~' ng in those goafs, it would have been at all safe to work with candles. 
, I mllst say th t, in that district, they work with candles in places that we should 
not work in wi them in the North; perhaps having more gas, we are more afraid 

'of it, ,and there~ re adopt greater precautions. 

1919. You take greater precautions? 
Yes. If there was any production of gaS so as to till the goaf, we should at once 

. commence working\with lamps, and not use the candles; and we would rather 
I that the.goafs were vtlntilated, than that they should be kept as a magazine of gas. 

\, though 
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,though rendered uninflammable by the exclusion of atmospheric air; because, 
although t.he atmoRpheric air, mixing with the stagnant carbonic acid gas in the 
goofs, readen it inflammable, still I cannot consider it otherwise thaD as a very 
hazardous operation to have a magazine of gas which. though not inflammable by the 
exclusion of atmospheric air, yet by the accidental admixture of a little atmospheric 
air would render it liable to explode at any lime; therefore, 1 do not think it 
safe to ventilate or work the mines in such a mannl'r as that such magazines as I 
have described should exist without any air passing into them to render t.hem 
inflammable, and to depend upon its exclusion for the safety of the mine. In this 
CaMe it was supposed that a fault had produced a little gas. and that it had accu
mulated in the goaf adjoining such fault; and this goaf being at the extremity of 
the workings, and the air having in this part of the miue two passages to pa'ss along, 
the one next this goal being the least direct, the air, of course, would go the 
nearest way; therefore if there was any deficieney of air, it would bl' near the goaf 
adjoining the fault. It had been very windy the day before, and that circum
stanCil, added to the water being drawn at the upcast shaft, diminished the current 
generally. and the vicinity of the goaf next the fault being the place "'here there 
was most gas, and where tbe current of air was weakest, I believe the inflammable 
air had come oft" from the goaf, and been ignited with the candles of the workmen_ 
Dut it was very extraordinary, though it is a case which sometimes happens,' that 
the men were burnt in this quarter where the gas ignited; between there and the 
pit they were not burnt; and then JI.!,>ain they were burnt in a district of workings 
much nearer the downcast than where the accident happened. 

1920. Do you suppose that & second explosion had taken place there? 
\Ye supposed so; that the concussion of the first explosion ·had· disturbed the 

air to BUch an extent in the distant goafs, which it appears had contained a little 
inflammable air, and had forced it out upon tbe candles of the workmen, and 
produced a lecond explosion. As the men were burnt very severely in this ~uarter. 
that was the concJusilln we all came to; hut it shows the danger of haviug such 
magazines liable to b~ rendered inflammable at any time. 

1921. Generally speaking, in these accidents should you be disposed to say 
that the greater number of lives are lost by the 'explosion itself, or by the conse'-
quences of the explosion? • 

By the choke-damp; a man must be very severely burnt who' would not be 
able tn walk out to the shaft, if it waS not for ·the eft"ect of the vitiated air; there 
are few instances where any considerable part of the men are so severely burnt lIS 

not to be able to walk out, unless they are knocked about and killed by the direct 
effect of the explosion; the majority of the persons killed by an explosion are killed 
by the eft"ect of the choke-damp, ~hich is extremely subtle and deleterious_ 

1922. Do you conceive that by a well-arranged system of ventilation, and a 
powerful agent for the purpose of keepin~ it up, you could render the ventilation 
of a mine 80 efficient as at any rate, although Dot to prevent explosions ill all 
cases, to prevent much of the consequences of the after-damp? . 

No, I think not; the effect of an explosion is to destroy .. II the stopping! in 
tqe mine. and BO to destroy all 'nlntilatioll where the explosion takes place. I have 
a modeiliere, which shows the stoppings-[The Il'itness produces the 8Ome]. 

1923. Is that a model of any particular mine? 
No; it is one which I sent up to a gentleman in London, who was lecturing 

Bome months ago. It was made with the view of producing a current, by the 
application of a lamp to glass tubes representing shafts, 80 as ·to show the 
ventilation. 

['Vitness then explained the mode of ventilating a eeal-mine, aueh IIiI 
shown on the model, by stopping, diverting the current into the proper 
direction in all the various parts, and at the edges of the pillar working, 
which was the same model as shown in the drawings of workings given 
in his evidence in ] 835]. . 

1924. Where does the splitting take place? 

'NicAolUl Waol. 
&q. 

It is split at the mouth of the shaft, one current going to the right hand. ani 
the. other to the left, meeting at the extremity of the supposed workings, and JIG 

along one common course down to the upcast shaft. ..... 

(164. II.) B B 4 [Witness 
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[Witness then showed where the model exhibited the pillars to be taken 
off, and explained the goaf, and where it is that the accumulation Df 
gas takes place; in the goaf the air passing along its edge, and not 
going into the goaf, which \Vo~ld become a maga:;:ine; and if there is 
any variation of the atmosphenc pressure, or if there is any sudden 
accumulation of gas, then it is forced or oozes out upon candles of the 
workmen. Coming to the questiDn, as to any system of ventilation 
which would save the lives of the men after an explosion, the effect of 
an explosion is to blowout all those stoppings-[sllowing tile stoppillga 
011 tile modeLJ-every one ilf them. 

1925. And. those stoppings cannot. be .made by any ordinary means strong 
enough to resIst the force of the explosIOn r 

No; I do not think they can; there are parts in all pits where the stDppings 
are protected by pillars, and where they are entirely stowed up; but in the majority 
of cases of heavy explosions they have been entirely blown out. The effect of 
the explosion is to destroy most of the stoppings, and then the air, instead of 
going round about where the men are working, goes the nearest way to the shaft, 
and then you have to begin to put those stoppings in, one after another, to take 
the air to where the men are supposed to be, in order to save their lives. 

1926. All ventilation has ceased? 
All ventilation at the extremity has ceased. 

1927. All ventilation where the stoppings are broken down has ceased t 
Just so. 
1928. Then, after an explosion for the most part, it becomes absolutely impos

sible to introduce ventilation into the mine! 
Quite; it is a measure of time; deals are got and put up as rapidly as possible, 

and in those cases the men going down the pit are sometimes lost by venturing 
to put those stoppings up before the fresh air clears away the after-damp. Some
times they are only blown down partially, and they are got up before the men are 
dead; but it is a work of time tD replace them, depending on the quantity blown 
down, and I dD not know any system of ventilation which would accomplish the 
object whi(lh your Lordship mentions. In m~y cases these are stowed, and the 
general practice is to do 80 in the main roads, to keep them as firm and strong as 
possible, with the view, in case of any accident, tD get the air into the workings 
as soon as possible. 

1929. With reference to the circumstances under which the experiment which 
you have detailed was tried at the North Hetton Colliery, will you be so good as 
to read the first paragraph of that letter in the "Report of the South Shields 
Committee, with which, I believe, you are acquainted? 

Yes, lam.' 
1930. It is a letter from Mr. Gurney, addressed to the Secretary of that Com

mittee; and will you tell the Committee whether it does not appear to you that 
the cireumstances described in that paragraph, and referring to the diagram, are 
very much the same as those in which the experiment was tried at, the North 
Hetton Colliery 1, 

It does not state here that the jets are to be placed at the bottom of the pit. 

1931. Will you just read the paragraph? /, 
" Dear Sir,-I t would be more favourable if the steam-jets 'COuld be arranged 

88 shown in the drawing I sent you" (that is, at the bottom of the pit); "but they 
will be sufficiently effective if the steam be, passed through a less number. 
provided each has sufficient power to start a column of air of a diameter that 
shall extend to and fall into the current produced by the next jet.- ' 

1932. DD not you think that that consequence is pointed out? 
I think this state Df circumstances might occur, if the jets were not accurately 

placed, although they were placed at the bottom of the pit, as well as at the 
top. 
, 1933. DD not you think that the circumstances anticipated and foreseen in that 
letter are precisely the circumstances under which the experiment was tried at the 
North Hetton Colliery? 

No. 
J934. Will 
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1934. 'Vill you first read the paragraph through, and then give us your opinion 
lIpon that point? ' 

.. Therefore, 8S three feet is required in the centre of the sbaft for the corfe to 
pill'S up and down, the number of jets must be reduced to 10 (fig. 6); the sum 
of their areas being equal to those of the larger numher, it "'ill require the 
steam to be kept a little higher. If the jets were placed in the diagonal opening, 
118 shown in your sketch A., fig. 7, the exhaustion B. would be almost wholly 
fi,lIed by a return current from C." . . 

1935. Is not that exactly what happened in the North Hetton Colliery! 
No. 

] 936. Did not you talk of a return current 1 
Yes, from the top of the pit, but this is a return current from the bottom of 

the pit. 

1937. You IlRve already informed the Committee that you were not prepared 
to state the pressure at the exits of the jets? 

No, I am not. 

1938. That the pressure was at the boiler, and not at the exits? 
At the boiler. 

1939. 1\1 ight not there have been a considerable difference between the pressure 
at the boiler and the pressure at the exits? 

I think not; I think. the area of the jets being so much less than the area of 
the pipe, the same pl'Cssure would take place at the jets 118 at the boiler. Mr. 
Elliott will explain this. 

1940. The pressure being much increased by the diminution of the orifice 1 
Y <'8; if it had gone out of the pipe without any jets, then the pressure would 

have been less at the end of the pipe; but the jets being of less diameter, of course 
there is time for the pipe to fill "'ith steam equal to the pressure of the boiler. I 
think that if I had read this letter very carefully, and considered it, although it 
is under different circumstances, I should probably have come to the result of 
"What the experiment has given; but it was under different circumstauces, and if 
I had read the letter, I would not have thought it worth "While interrupting the 
experiment. -

1941. When you placed these jets in the pit at North Hetton only fh'e fathoms 
below the mouth of the shaft, how did you contrive to make use of the shaft at 
the same time? 

It was the upcast shaft not in use 118 a drawing shaft. 

1942. Then it would not be possible to make use of the jet under those cir-
cumstances, and at th", same time to make use of the shaft! . 

Y PS, I think it might; I think it is quite practicable to do so; to place the jpt 
in a shaft, so that it may be made use of, although it would be very much better 
in a shaft by itself. 

. . 1943. Could you, do you think, place the jets in a shaft, so as to enable you to 
make use of the shaft. unless they were placed below the point of working 
altogether r 

I think they might be placed ar~und the sides where the co~ are dl'aWIl up. 

1944. Would that be sufficient, do you think! 
It would not be 80 effectual as if placed in the proper way. 

1945. Have you ever paid attention to any of the other methods proposed foJ'" 
producing an artificial ventilation? 

I have seen a model of Mr. Brunton's apparatus. 

1946. Did you ever see it in Rction 1 
I have not seen it in action; I had a letter from Mr. B,unton, inviting me to 

go to see it, aud I very much regretted that I had not time to do 80. 

1947. Or Mr. Struve's? 
No, 1 have not seen it in action. 

1948. Nor e,'en a model of it ! 
I have seen a plan of it i I think I understand the principle of it very well_ 

(164. G.) C C The 
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The difficnlty in both those cases is the getting such a quantity of air as you can 
get by a well-regulated and powerful furnace. There is no doubt that they would 
be very greltt improvements, either of them, npon ventilation as carried on in 
several of the different districts in the country, because in the Darley Main Col
liery, for instance, I was told by a person who had been down previously to the 
accident that the current was about 7,000 cubic feet per minute. Now, either of 
these machines, I take it, would' produce a much more powerful. current than 
that; therefore, it would 'be an improvement upon the system ofventiJation carried 
on in such collieries; but when it is compared with a powerful furhace, it requires 
such large machines, that I think it would be a more expensive mode of ventilation 
than the furnn.ce; there is nothing more simple or cheaper than the furnace, con
sidering that you get a ventilating power of above 13,600 cnbic feet of air per 
minute for each pound of coal. 

1949. Still, if you can double by mechanical means the velocity of the current, 
yon would think it a great advantage! 

I would; but that is just the doubt I have. I do not see that, practically. 
either of these machines can produce a current equal to that in the Hetton 
Colliery; there is certainly nothing like it accomplished up to this time; persons • 
who have used these contrivances will ascertain what extent of current can be 
produced by their machines, and compare them with the powers of the fUl'Dace; 
the whole question in ventilation being which system will produce the largest 
current. I take the standard at the Hetton Colliery as being a standard of the 
power of the furnace. 

1950. Being 168,850 cubic feet per minute? 
Yes, in the workings, with an average run of four miles and a quarter. 

1951. With tlmse three fUl'l'Jaces ? 
Yes; and I have not yet seen. any machine that has yet produced a current 

equal to the half o£ it. 

1952. With that current of 168,850 cubia feet per minute, what was about the 
velocity of the current in the workings of the mine? 

It was from SOO to 700' reet per minute in some parts of it; in the workings, 
generally, it would be about from 20(» to 300 feet per minute. . 

1953. A current above that would be inconvenient, would it not 1 
It would; it is from five to ten feet a second in some places; and from three to 

five feet per second Where the men are working, which is about the ordinary 
velocity; in the shaft it is 1,280 feet per minute. 

1954. With so powerful a current as that, you could not make use of the shaft f 
It is too hot to go into the shaff:. It has been fitted up in a most efficient 

manner, and lined in places with fire-brick, and made very complete, with a view 
of its being II very powerful furnace shaft. 

1955. It would be necessary to appropriate the shaft altogether, in case of a 
ventilation of that power 1 

It would. 

1956. Could you use a shaft through which a current of air was passing at the 
rate of 1:,280 feet per minute, independently of the heat 1 

Yes. . 

1957. It would not pre"\l'ent the corves descending? 
No. It is necessary to observe, that you cannot get a current equal to that, 

unless YOll have a very deep shaft, and one of large diameter ; the practical 
power of the furnace depends upon the depth of the shaft, and the area, a.nd the 
heated air. 

1958. In your evidence in 1835 you explained a calculation as to 
any increase of height in the upcast shaft. -did you not? 

Yes. . 

the effect of 

-
1959. Do you see any reason to alter your conclusions upon that subject? 

-No; I believe that it is pretty generally admitted to be a correct theor0ltl, 
Pambourn, iIthis work 011 the steam-engine, makes a little difference, deduced from 
researches by ~ago, but not to any practical extent. 

1960. With 
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1960. With respect t.o the collieries in the nortbern district, are they generally 
furnisbed with two abafts, or are there many in which the ventilation is carried 
on entirely with one? 

There are aome where the yentilation is earried on entirely with one shaft, but 
generally they are ventilated with separate shafts. 

1961. Do you consider it a matter of great importance in the ventill!J;ion of 
o mine to give two shafts? 

I do; I think, in order to make .the ventilation oomplete, it is nece!lSary to have 
.two sbafts. I think H is very much safer and more complete to have two shafts 
tban one. 

1962. It is only a question of expense, is it not? 
It is a question of expense; but the expense in the North is very great inCleed. 

1963. What is tbe most expensive which you have e"er had. 
The South Hetton 'Winning, I believe, has been the most expensive winning that 

has been made in the North. . 

1964. Is it much more expensive to make two small sllafts than one large one? 
It depends much upon circumstances; tbe great obstacle, where these sbafts are 

so verry expensive, is in getting through the lime-stone, which contains a vast 
quantity of water; in some cases the lime-stone is cut . through without much 
expense, wbereas by removing the shaft a very little way from it, you come into 
a place wbere thel'e as 1). vast 'Cjuantity of water. In tIle case of the Haswell 
Colliery, the first shaft was obliged to be abandoned, and another c.ommenced at 
a certoln distance, and they got down comparatively easily. At Seaton, neal' 
Benham Harbour, we have sunk asbaft for something like between 50,0001. and 
60,000/. ; whereas, I believe, a pit abou~ two_miles from that bas oost milch more 
than double that sum. 

1965. Have YOIl known any instances of collieries on fire? 
Yes, I have. 

1966. What is the process nsually adopted' for extinguishing a fire when it 
occurs in a colliery 1 

The pt'ocess generally adopted is to extinguish it with water; I know only one 
instance in which a fire was extinguished at Killingworth, by throwing the smoke 
upon the flame; it was in a very dangerous place, in a long drift; at the extremity 
there was a blower of gas, and the coal got on fire about balf-way along it, which 
set the brattice on fire, and "the timber, and the gas accumulating beyond it, 
would, at a eertain pel'iod, have exploded; and by way of getting it out as quickly 
as possible (it was a dangerous experiment) we reversed the air ,and threw the 
smoke back upon the flame, which extinguished it; but, generally, tbe practice of 
extinguishing fires in coal·mines is by water, or in case of very large fires, which 
cannot be extinguished by water, then the shaft is entirely closed up. 

1967. The extinguishing a fire bY'Wll.ter is a very troublesome and expensive 
,. metbod, is it not? 

It depends much upon whether you have 'Water or not, whether it is or is not 
a troublesome metbod, and very difficult to carry out. 

1968. It does great damage to the pit frequently, does it not, and breaking tIl(> 
sides? 

It does; we had a ''ery extensive fire at Killingwortb, which took several days 
to put out. 

1909. To pump out the water afterw8.1·ds must also be expensive? 
In this case we poured water upon it; in the Sprinlr"ell Colliery the pit was 

shut up sevt'ral weeks, in consequeuce of a fire which could not be extinguished 
by water. 

19iO. Are you aware of the particulars of an operation wbicb was successfully 
executed th~ other day in Laucashire, in the evlliery of Mr. Darlington. by III r. 
Gu~nC)y, for {'xtillguishillg a fire, by filling tile pit with carbonic acid gas ? 

'\ ('8. • 
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1971. Do you conceive that, from the instances which have come under your 
observation, that is a process which would be applicable in many cases of fire in 
mines ~ 

I think in some eases it would be very .useful, but I think a simpler application 
of it might be still more useful; I have, ID fact, at present made arrangements, 
with a view of applying it in a more simple way in the case of small fires; those 
large fires in the pit alw~y8 arise out of small on~s in th~ beginning, and the great 
thing is to have somethmg that you can apply lInmedlately to the fire before it 
gets to a great extent; which renders necessary the adoption of the mode prac
tised by Mr. Gurney, of shutting up the pit entirely, and throwing in the carbonic 
acid air. 

1972. For how many hours do you remember the pit was shut up~ 
I do not recollect the number of hours. 

1973. Was it for mOTe than a day 1 
I dare say not; I fancy it would put out a fire in a day, but the whole thing is 

not merely extinguishing the flame, but getting it cooled down again. In the cases 
of two fires that I know of, we were able to walk over it: we had no flame, and • 
the great difficulty is in getting it cooled down when it becomes extensive. I think 
that a machine which might be wheeled about the pit on the same principle as 
Mr. Gurney employed, and applying the carbonic acid air by a small machine, 
would be extremely useful. 

1974. A machine moveable at the bottom of the pit, for the purpose of injecting 
the carbonic acid gas ! 

Yes; a small bellows, the same as a smith's bellows, which is moved about; 
you could place it in any part of the mine, and, by simply putting up a stopping or 
two, and closing the fire up, you could 'force the carbonic acid gas air into any 
part of the mine immediately; and it would be done at very much less expense, 
and very much more readily than closing the mine up upon the same principle tbat 
Mr. Gurney applied, which I think is a very beautiful mode of extinguishing flame. 

1975. Do you kuow what the cost of that operation was at Mr. Darlington'S 
mine 1 

No, I do not know the cost. 

1976. Sbould you be surprised to hear that it did not exceed 51.? 
No; I think it very likely if all the apparatus was there, that it would cost a 

'Very small sum. 
• 

1977. The plan you suggest would be, in fact, removing the apparatus that 
Mr. Gurney made use of in that instance upon the surface, to the bottom of the 
mine, and to the neighbourhood of the fire l' 

Yes; Mr. Gurney there employed the steam-jet, to cause a current of vitiated 
'air to circulate through the whole of the mine; all that is wanted in wbat I pro
pose is, to insulate the fire, which would be readily done by deal stoppings. and 
then to force in tbe carbonic acid air, which can be done with a bellows in any 
part of tbe mine, and a very· small quantity of tbat air would very 800n llut out 
the flame before it got into a large body. In several places it would not be quite 
so readily applied as it was applied in Mr. Darlington's case. I only mention 
this as another mode of using the same thing. 

19;8. For instance, supposing that a mine like the Hetton Colliery was on fire, 
with workings to the extent of 70 milp.s under-ground, it would not be easy to fill 
the whole of that mine with carbonic acid gas; at least it would require some time 
to do it? . 

It would be some time before you got the atmospheric air out of it, and in 
that time the fire might acquire great strength. In one part of the Hetton mine 
it is a, very considerable distance, about a mile and a half from the shaft, and 
there is no water w batever; and I think that a machille of this kind would be 
extremely useful in such cases, as it might be wheeled about in any place. 

19i9. Provided that the fire was taken early enough, you think that it might 
succeed in extinguishing it easily? 

I think it might. . 
\. '1980. Are 
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1980. Are you aware that a second operation has been performed by Mr. Dar-
lington of the same description? 

No, I was not aware of that. 

1981. You have not heard of the particulars olthat 1 
No; I was from home, and did not see it. 

~164. 6.) 

The Witness is directed to withdraw • 

• 

Ordered, That this Committee be adjourned till To-morrow, 
One o'clock. 
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Die Martis, go Julii 1849. 

The LORP WHARNCLIFFE in the Chair. 

NICHOLAS WOOD, E~e, is called in, and ruther examined as 
follows: 

Evidence on the 
Prevention of 
Accidents in 
Coalllline •• 

1982. IS there any matter wIiich yon would wish to add to the evidence which 
you ga.ve yesterday, as to the comparison of the ordinary ventila.tion by a furnace 
with that by the steam-jet? 

I h&.ve drawn out a more condensed stateluent of the results of the furnace, but 
I have not yet made any comparison of that with the steam-jet. I would rather 
present it as a sort of exposition of the power of the furnace as exhibited in the 
Hatton Colliery. I have taken the circumstances 88 proved by the every-day 
work of the furnaces at the Hetton Colliery; taking the temperature in the down
cast shaft at 60 degrees, the temperature iu the upeast at 140 degrees, and the 
depth of the shaft at 900 feet, and applying the theorem which is given in my 
evidence in 1835, which I believe is IlUbstantiaily correct; under such circum~ 
atances that would give a velocity of 37 .... ths feet per second. Now I should like 
to explain that that velocity is applicable only to a case where there is no resist
ance from the air in the pit or shafts; it is applicable omy to the case of air going 
down a shaft, and coming up again simply, without traversing through the work
ings, and without friction; but that, I. should observe, would be a. standard, 88 it 
were, of comparison with any experiment made with a. ma.chine, where that machine 
was not applied to carry air through any workings; therefore I give it, in the first 
place, all a sort of test of comparison with any experiments by machines simply, 
and without any of the effects of the resistance of the air underground. 

1983. Without the friction in the air passages 1 
Yes; the result, supposing the case of the air going simply down the shaft, and 

returning up again, would give a velocity of 37 ~th8 feet per second; applied over 
the area of the Hetton shaft of 153"93 square feet, it would give a current equal 
to 347,266 cubic feet per minute; that would be the quantity of air which a 
furnace would produce in a shaft 900 feet in length, with an average temperature 
of 140 degrees against a shaft of the same depth at a temperature of 60 degrees. 
Then, in carrying this into practice, in this case it is applied to force the air round 
the workings. Now I find tha.t the quantity of air passing through the workings 
in this case is 168,850 cubic feet per minute, which is something like half of what 
the theoretical calculation would giye. 1 find that the average distance which that 
quantity of air travels in the mine is about 41 miles; it is divided into 17 currents, 
of 10,000 cubic fee~ each, the ma.ximum distance travelled being 8~th miles, and 
the minimum 1 i miles. Now these circumstances reduce the mechanical effect of 
the power of the furnace in the shaft to a power equal to 21'3 feet per second, 
measured by 197,000 cubic feet of air passing up the shaft in a minute. 

1984. Is the 21'3 feet to 37'6 feet 118 the 168,850 is to the 347,266? 
No; we must take the 197,000. I mentioned that the quantity at the bottom 

of the pit is 168,000 feet per second, in llOundnumbers; but when you apply the 
heat of the furnace to that quantity of air, it is expanded, and it then becomes a 
quantity of 197,000, in round numbers, which is the quantity passing in the shaft; 
the 168,000 is the quantity previously to its passing over the furnace, and the 
197,000 is after it has pRS!!ed over the funJace, and in the shaft; therefore the 
il feet per second is the yclocity in the shaft. 

1985. It corresponds to the 197,000 1 
Yes. 

(16 .... 7.) C C 4 1986. Then 
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1986. Then the proportion is, that the 347,000 is to the 197,000 as the 37 is 
to the 21, or nearly? 

Yes; the practical effect producing in the shaft a velocity of 21' 3 feet per second, 
and 'in the workings, before the air passes the furnace, the velocity of 13 '07 feet 
per second, applicable to the 168,850. The 197,000 is !1!l'3 feet per second, and 
the 168,000 is 13'07 feet per second; that is accomplished in this case with au 
expenditure of 7461hs. of coal per hour, or 12 i Ibs. of coal per minute, which is 
equal to 16,000 cubic feet of air per minute passing through the workings for each 
pound of coal used . 

. 1987. The air, passing through the workings, is measured by the 13'07 feet per 
second, and not by the 21'3 feet per second? 

Yes; the air passing up the shaft is 18,800 cubic feet per minute for lIb. of 
coal, and the theoretical power is equal to 33,000 cubic feet per minute with lib. 
of coal; that is the theoretical power before it is applied to encounter the long 
column of air in the workings; 

1988. That would be the result of calculation. theoretically? 
Yes; the practical result up the shaft is 18,800, and the theoretical power is.· 

33,000 cubic feet per lb. of coal? 

1989. So that in practice it is reduced to very nearly one-half? 
In practice it is reduced to about one-half, about 50 per cent.; and that we find 

ill a very great deal of machinery. The practical result of a very great quantity of' 
machinery is very little more than half the theoretical power: applying this ratio 
of power to the furnace as a mode of ventilating collieries, we have the theoretical 
power equal to a velocity of 37'6 feet per second, in the case of a most simple 
machine, reduced down to 13'07 feet per seClond by the friction or resistance of 
the air traversing the working of a most extensive mine; we have then some data 
by which to test the power of any other application of power to exhaust mines;. 
and the result of that machine, apart from its practical application in a mine, should 
be compared with the theoretical result of these furnaces. 

1990. Sonie of the elements of this calculation are peculiar to the particular 
case, and must depend entirely upon the case which is under consideration? 

Clearly. 

1991. For instance; the amount of air' that is passed by any agent of this kind 
through the workings to the upcast shaft, must depend in a great measnre upon
the manner in which the mine is worked, al'ld upon the size and length of the air 
passages? . , 

The moving power depends, in the first place, upon the depth and temperature 
of the shaft, upon the heat communicated ·to the upcast shaft by the furnaces; 
and then the resistance depends upon the length which that air is carried through 
the workings. . 

1992. Therefore, although in Hetton you find a practical result of only 13 feet 
per second, in a mine less deep and with less extensive workings, where the 
distance to be passed over by the air was of a lower average than 4t miles, you 
might have that number raised to a higher point, might not you? " 

If the length of the shaft and the heat in the shaft were the same, and if the 
distance which the air travels through the workings be shortened, then there 
would be a greater effective result, and it would be in the proportion of 37'6 to • 
13'07, 

1993. It might be ? 
It might be in that proportion: then if the length of shaft was diminished, or

course the power of the furnace would be diminished, and there would not be such 
a quantity of air got. 

1ge4. According to your statement in your former evidence? 
Yes; that we find is so in practice, and it is compensated for in practice, beCJ!:use. 

although the power is less in shafts of less depth, the shafts are more readily sunk, 
and there the extent of workings is never so great as when applied to a very deep. 
shaft. 

The Witness delivers in the folIowing Paper: 

POWEll. 
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Pown of FURNACES of the HETTON COLLIERY illustrative of that Power in the 
Ventilation of Mines. 

4/h(I'-I) t = 60· 4/900 (140.-60.) 
Theorem: 11 =8 460+1 then i - !~~ and tI =8 -.150+60. 37'6 feet per 

second. 
Therefore the ventilating power of the Hetton Colliery upcast pit, independently of effect 

of resistance of air traversing the workings, is 37'6 feet per second or a current of 153'93 
aquare feet 8reo.=347,206 cubic reet per minute, or 33,000 cubic feet per minute per 110. 
of coal. This is reduced by the resistance ot the air traversing the workings to 21'3 feet 
per second of the heated air in the shaft, equal to 197,385 cubic feet per minute, or 18,800 
cubic reet per minute per lib. of coal; or to 13'07 feet per second in the pit before passing 
over the furnace, equatto a current of 168,850 cubic feet per minute, with an expenditure 
of about 121 Ibs. of coal per minute, or 746 lb •. per hour. 

The average distance which the current in tbe mine, viz. 168,850 cubic feet, traverses in 
the workings is 41 miles (which is divided into 17 currents, of about 10,000 cubic feet each); 
the maximum distance travelled being a, miles, and the minimum Ii mile. 

The test, therefore, of any improved mode of ventilation, as compared with that of the 
Hetton Colliery ventilation, will he, that the latter accomplishes a l-arefying power equal to 
37'0 feet pe~ second on aUllrea o.f 1.68'98 squa~e reet in the shaft; the pr~ctical effect .being 
the productIOn of a current of air In the workmgs equal to 168,850 cubiC feet of aIr per 
minute, traversing an averaging distsnce of 41 miles, or subdivisions of air equal to that 
effect, with an expenditure of coals of 10j Ibs. per minute, or 16,000 cubic feet per minute 
for each pound ot coal. 

It will be seen, therefore, that if the air merely passed down the downcast, and up the 
npcaot shan., witbout traversing the workings, the effect would he a current of air equal to 
37'6 feet per second; but when that current has to traverse an average distance of 41 miles. 
the resistance of tbe air i. such as tu reduce its velocity to 18'07 feet per second. The di.!
tance which the air traverses in a mine is, therefore, an important item in the effect to he 
produced by any macbine. 

1995. You stated in your evidence yesterday, that the depth of the upcast 
8haft at the Hetton Colliery was 900 feet? 

Yes. 

1995. That the combined power of the three furnaces WaS equal to 70-horse 
power? 

Seventy-one horse power. 

1997. And that it produced a buoyaucy of 12 Ibs. on the foot? 
It produces a practical effect in the mine of 121bs. per foot. 

1998. What would be the power of the same furnaces, hurning the same quan
titv of fuel, in a shaft of 450 feet, or one.half that depth? 

The theoretical power would be as 88 to 37 in round numbers; the theorem 
which is given in the evidence of 1835 shows this. 

1999. Do you meall that the diminution of the depth of the upcast shaft one
balf, would only produce a diminished power of 33, as compared to 37? 

Yes; that is in accordance with the general power of columns of heated air of 
different leDgtlls. . . 

2000~ Do you feel sure of that! 
.. Yes, I think I am correct. I will, with your Lordships' permission. just look 
over the figures again, to see that I am correct; and perhaps it is necessary to 
explain that this calculation is taken from that theorem which was given by me 

• in 1835. 8Ild which is the generally received mode of calculating the power of 
columns of heated air in such cases. I have calculated it according to that, and 
I think I aID correct. 

2001. If the steam· jets at the bottom of a shaft of 900 feet produce a power of 
exhaustion equal to 70·horse power, what would be their power if they were 
placed at the bottom of a shaft; of 450 feet? 

That would be rather a difficult calculation. 

2002. Do you imagine that the diminution of the depth of the shaft; would 
diminish the power of the steam·jets r 

Yes, in this way: (presume that iu that case the engine is at the bottom of the 
pit; the fire fl'OlU the engine and the beat of the steam }lroduce a wry consider
able proportion of the effect, the power of both of which depends upon the depth 
of the shaft. The mech8IIical power of the jet does not depend upon the depth of 
the shaft, but upon the power or quantity of steam exerted; so that it is a com-
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pound result, depending certainly more, I think, upon the depth of the shaft than 
upon the mechanical power of the jets of steam. . 

2003. But you are nOt prepared to say what would be the diminution of the 
power of a steam~jet so placed! 

I could go into a calculation, and show it. 

2004. Could you tell us if the depth of the pit were diminished again one-ha~ 
and taken at 225 feet, what would be the power of the same furnaces placed at 
the bottom of the shaft ? 

It would be carrying out just the same calculation; it is about 23· 5, as compared 
with ?3· before. 

2005.' Perhaps you wouid, at your leisure, make the same calculation with re!!"ard 
to the steam-jet! . 0 

I will endeavour to do so. 

2006. Can you say what is the pressure indicated by the water-gauge of 121bs. 
to the foot buoyancy 1 

About 2·4 inches.' 

2007. If this pressure produced a current of air, as you stated in your evideuce 
yesterday, amounting to 500 feet per minute, or 8! feet per second, what 
amount of current would the same furnaces give if your upcast shaft was 450 feet 
deep? 

That is a very complicated question. I think I should hardly be able to answer 
that question. 'Ve have a circuit of 50 or 60 miles of air traveIling, which affects 
the question, and it is a very difficult thing to say what current you could produce 
by a variation in the power of the shaft. I could not satisfactorily answer the 
question. I endeavoured this morning, in fact, to lay down a sort of rule in such 
cases; taking the theoretical power, where the air simply goes down one pit and 
returns up another, at 347,000 cubic feet per minute; then I have a current in 
·practice of 168,000 cubic feet, travelling an average distance of 4~ !niles. I find 
the difference bet ween those two the effect of the various resistances and contin
gencies. I wanted to try whether I could get any sort of rule by which to calculate 
the intermediate distances, supposing it shortened to two miles or one !nile, what 
the effect would be; or if the depth was diminished, as your Lordship mentions, 
what the effect would be; bnt I fonnd it so complicated that I could not satisfy 

. myself ; therefore, I thought it better to give simply this result, which would form 
a sort of standard by which people connected with mines might deduce practical 
.results from it which might be useful. 

2008. Supposing any poweiful agent applied t8 the upcast shaft of a mine, 
thereby drawing a large mass of air through the workings, what do you conceive 
to be the effect upou the air in those workings; is it in its ordinary state of density, 
or is it rarefied by the power exerted upon the current? . 

The rarefaction by the power of the shaft would not be very much; it would 
be less dense than it is in the shaft; but in traveIling through a mine, there is from 
the heat of the mine itself, the heat of the workmen, and the natural heat 
corresponding with the depth, all of which have a tendency to beat the air 
in the mine; but that, again, we find in practice is diminished very much when it 
comes near the shaft. It is quite impossible in practice to carry the whole of the 
air into the extremity of the workings; there are various leakages in the passage· 
from the shaft to the workings, whicb dirillnish the quantity of air at the 
extremity of the workings, which increase the temperature where the workings 
are; and though it may be of an increased temperature in the working, the 
-accession of the leakages renders it cooler again when we approach .the bottom of 
the pit. 

2009. But the effect of any such power upon a current of air must be in some 
degree to dimi,nish the density of the air; by extending the length over wtlich it 
is spread, it d~es not draw the air through the pass.\,0'8S precisely in the state in 
which it enters lJ,y the downcast shaft ? 

No; it is a sott of spring from one end of the pit to the other, the whole length 
of the circuit, of. course occasioned by the friction of the air in all parts of the 
mine, which is vcv rough; therefore the density is less than in the downcast 
shaft. \ 

2010. Have 
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, 2010. Have you ever made any expe'l'imentsto ascertain the extent to 'Which 
that takes place? 

No. 

2011. Have you directed your atteution at all to the variations of the barometer 
in mines? 

Yes, I have. 

2012. At what conclusions have you arrived? 
My conclusions in that respect are,tllat the practical efFect is more felt from 

the increased discharge of inflammable air in a mine, than it is from the effect of 
the fall of the barometer operating on the ventilating power. It is only during 
the interval of a change of the barometer that it affects the d9wncast and 
upcast shafts. but we find that a fall of the barometer increases the quantity of 
inflammable air discharged very much; there being a great many instances where. 
when the barometer is rising, the air passes into crevices or chasms in the mine, 
visibly so; and of course there are a great many places where the omceR are so 
small that we do not see it; therefore, I have no doubt that on the rise of the 
barometer there is a vast quantity of air which passes into the openings, and 
which, if there is any product~on of carburetted hydrogen, becomes inftammable 
air, and which oozes out on a fall of the barometer. I have seen several places 
"Where a candle shows a very considerable current of air passing into the cracks 
,and open cavities in the mine, and then oozing out again when the barometer 
falls. I think the efFect of the barometer is more in that way than by its efFect 
on the downcast and the upcast shafts, though of coarse there is a certain amount 
of eWect due to this also. The mode which we adopt in the North to counteract 
the efFect on the air in the mine by a fall of the barometer, is by placing a sort 
of windmill or rude anemometer near the furnace, to show the velocity of the 
current coming to the furnace. 

2018. A sort of anemometer? 
, It is a Bort of anemometer, thQl1gh it does not measure the quantity; it only 

measures or shows the velocity. The more simple anything is in its application, 
the more likely it Is to be carried out practically; and the furnace-man is 
instructed that he must keep this machine moving with the same velocity at all 
times. I think any reference to the barometer, as mentioned by Mr. Biram 
yesterday. would rather complicate the matter. Here is a machine, a. very simple 
one, which the furnace-man is continually looking at, and his instruction is, that 
he should so feed the furnace as that he should have the same current at all times; 
he knows nothing of whether the barometer is risiug or falling; but he sees that 
this machine is slackening. and this is to him an instruction that he is·to feed the 
fire, and so increase the current; that is the mode in which we practically 
counteract the effect of the fall of the barometer in the mines in the North. 

2014; Do you think that a more practicable method than entrusting the obser
vation of the barometer to the overseers of mines? 

I think so; I think it is a mode more likely to ensure being carried into eWect ; 
and it is quite effectual if the man attends to what the windmill or the anemometer 
i1:self points out that he should do. 

2015. Are those instruments generally used in the northern mineH? 
Generally. I thiuk; I have seen eases where they are not used; but generally 

they are used, and I think they ought to be used in all mines. 

2016. Are they tolerably correct r 
They are tolerably: correct, and quite sufficiently so to answer the purpose. 

2017. Have you tried the ane~d barometer f 
No. I have Dot. 

2018. Then you do not think that any efFectual use could be made of the 
ordinary barometer in mines for the purpose of guarding 'against accidents? 

I think not; I think a very simple apparatus, showing clearly the. velocity of 
the current, and instructiolls to the furnace-man that he must feed his furnace 50 
as to produce that velocity of current at all times, is the most practicable and 
efficacious mode. 

2019. In your evidence, in the year 1835, we find this passage: "' In all the 
instances of working a coal-mine with candles, when the ventilation is perfect, the 
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explosions are only partial; and it is only 'where the ventilation' generally is
deranged by some accident or other that serious accidents occur in working whole 
coal by candles" ? 

Yes. 
2020. Do you still consider that that is a well.foulllied observation? 
In the mines in the North, where the discharge of gas is considerable, and where 

the coal is worked in the post and stall method,-that is, in the whole mine first, 
and afterwards taking the pillars off,-} think when the ventilation is complete,and 
carried out to a proper extent, very few accidents happen. When a fire does take 
place, it would not be to any extent, provided everything is right; but when 
lleavy accidents have happened ill a whole mine, it has generally been where the 
circulation of air has been defective, or that some interruption has taken place to 
.prevent ·the proper quantity from passing through the entire workings of the 
mine. 

20~1l. Then do you think that it would be possible, practically, by a perfect 
system of ventilation, to arrive at such a point, that, although accidents might 
not be altogether prevented, they might be confined in almost all cases within 
narrow limits 1 

No; I do not think it possible to arrive at such a state of perfection. I should 
just mention a case where great difficulties exist in one of the seams in the. North .. 
that is, the l3ensham seam; it is a seam of coal which discharges a large quantity 
of gas. 

2022. It is considered the most fiery seam of all, is it not? 
It is the most fiery seam in the North; the discharge there is (as it is in most 

coal-mines), generally, out of the pores of the coal itself; but there are in certain 
cases accumulations of gas reservoirs, or bags of gas. In working the whole mine. 
when the miners approach those bags, they burst away, and a very large quantity 
of gas is often discharged. There is also a thin seam of coal a little way below 
the Bensham seam, which is also an extremely fiery bed of coal; and on some 
occasions the force of the gas is such as to burst 'up the thill, and the gas escapes 
from the lower bed of coal into the Bensham seam. 

2023. The thill is the floor of the mine 1 
Yes. Now, in both those cases it is extremely difficult to counteract those 

escapes or bursts of gas, because they come off so unexpectedly. The pit might 
be in the most perfect state of ventilation at one moment; an inspector might "0 

down and go through that pit, and report that it was the safest and best ventilat~d 
llit in the district, or that he was ever down, and the next moment, almost, all 
accident might happen, by coming upon or encountering one of those bags or 
bursts of gas. I believe some of the mines are so much addicted to those escapes 

'of gas, that they are working them now entirely with lamps, even in the whole 
mine, to guard against any such accidents. There was a very serious accident at 
the Willington Colliery, and since that, Mr. Johnson, who was examined in 1835, 
works the colliery now entirely with lamps. 

2024. What is the peculiar state of Jarrow; we see that there are frequent 
accidents there? .. . 

That is the same seam; it is the Bensham seam, and it is an extremely fiery 
colliery, dischargiJlg a vast quantity of gas; and llubject to those bursts of gas. 
not only in the coal itself, but from the floor of the mine, so ~hat it is an extremely 
,difficult colliery to manage. and very liable to accidents. . 

2025. In seams of that kind, no perfect sysJem of ventilation would confine the 
accidents within small spaces? . 

I think those mines are certainly liable to accidents of considerable ma.,"'Uitude. 

2026. Under any circumstances l' 
Under any circumstances; and therefore the only way or working such mines 

, with ssfety would be to work them enti~ly with lamps. ._ 

2027. Is that not the practice? , 
That is the practice generally in the North, where the collieries are very subject 

to these sudden discharges of gas. " . . 

2028. But where those very fiery seams are worked with lamps alone; do you 
consider that the danger is altogether removed! . 

I consider 
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I consider that it is almost altogether removed, unless some accident happens Nidlol,.. Wood, 
,to the lamp, but which is very rare; we have had instances of accidents happening L,. 
to lamps, and fires occasioned thereby; I believe one at Springwell was occasioned 3d July .849-
by the breaking of a lamp; other instances have come under my observation, and 
there are instances of the miners putting their picks through the lamps, and 
making holes in them. 

2029. By accident? 
By accident, we presume; we have lIad reports of their doing it wilfully, that 

is, where the mine was not in a dangerous state ;' there are certainly several eases 
wllere the miners do it, and it is rather an extraordinary thing that in taking those 
men before magistrates, they say that they cannot take any cognizance of it unless 
the coal-owner can prove that it has been wilfully done. Now it is quite im
possible that any proof of that kind can be given, because no man would do such 
an act in the presence of another person, and, besides, the pitmen are working 
alone constantly. Therefore, as the law stsnds at present, it would appear that 
the coal-owners are liable to a person putting a pick through the lamp, which might 
.blow up the mine, without any remedy against the man. 

2030. What is the usual inducement to the miner to commit such an act? 
If it is done wilfully, it would only be done where the man supposed that it 

was not dangCl'ous, and where he supposed that he was obliged to.work with a 
lamp, when there was no necessity. There are not many instances of its being 
, done, certainly, and one would bardly suppose that it would be done wilfully, 
though there are instances in which it has been proved to have been so done. 

2031. He is induced to do so by the want of a better light, is not he? 
Yes. 

2032. What is the lamp usually adopted in the North; is it the common Davy 
·Iamp? 

The common Davy lamp is most generally used; in some of the collieries 
" Stephenson's lamp is used, with 0. covering of wire gauze. 

2033. Did you see the lamp produced yesterday by lIr. Biram? 
I did. 

2034. What is your opinion of that lamp? 
I should not think it a lamp that could be used generally; I do not quite like 

it myself. I think it is more liable to accident than the Davy lamp; I do not 
think any lamp with a glass, unless covered by wire gauze, is perfectly safe. I never 
~an bring my mind to believe that any lamp is safe with glass as the , only 
protection. 

2035. It is not glass? 
Or talc; even with talc, I think it is a sort of substance liable to be broken; 

, alld I cannot bring my mind to believe that' it 'is perfectly ,safe; it is also "rather 
too large a lamp. ' 

2036. Too wide? 
.. Yes. I do not know whether your Lordships are aware, but it was a rule laid 
-down by Sir Humphrey Davy, that a. lamp to be perfectly safe, ought only to be of 
a ctJrtain diameter; that is, it should only include within it a certain quantity of 
flame, he conceiving that the quantity of flame had some effect in the flame 
llassing the gauze; and the size hns been instanced as an objection against 
Stephenson's lamp, which, for the purpose of getting a better light, is of larger 
.Hameter; but I have worked with Stephenson's lamp in very fiery places, and 
1 have never had aD accident with them_ 

2037. Did accidents occur formerly from working with the steel mill? 
I have known instances where the steel mill has fired the gas; it was only in 

very peculiar places; it is only where the mill is at work in, very good air, and 
'the spark extremely brilliant, and flying from the mill into an explosive mixture. 

2038. Previously to Davy's lamp, the'y worked'very generally, did they not, at • 
Newcastle, with the steel mill ? 

They did, but the miner knew very well where "a mill would fire, and where it 
would 1I0t. ,', 
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2039. he 1011 awa:re that an opinion has been held by certain practical autho. 
rities that the introduction of the Davy lamp, however effectual under certaiD 
circumstanoes,. has, npoD. the whole, tended rather to increase accidents than to 
diminisll them, from the carelessness of the workmen which is produced by it ? 

There is no doubt that depending upon. the Davy lamp 88 a matter of absolute 
security, and not upon the ventilation being complete, there may be a little laxity 
in ventilating a mine, because you are dependent npon the Davy lamp for protec. 
tion, and not upon ventilation; but I should hudly think that that opinion could 
be borne out in ~t. There is no d1>ubt that collieries lI,l'e now worked with the 
Davy lamp that could not be worked previously, and therefore there are a greater 
number of dangerous collieries, that is, collieries worked in a state where the mine 
is inflammable, now, than there was form~rly; and that would rather account, 
I think, to me for the greater number of accidents than the want of safety in the 
Davy lamp. There is no doubt that any accident happening where the Davy 
lamp is at work is a most serious one, because the mine is generally in a very 
inflammable state. Therefore it is that I have rather been of opinion that so long 
as candles can be used with safety it is advisable to use them, so as to ensure a 
more complete ventilation of the mine; and in a whole mine, where the discharge of 
gas is not very sudden or considerable, I think candles may be used with perfect 
safety. . . 

2040. Oxi the whole, theD, the opinion which has been quoted from your 
evidence in 1835 is to be taken with some qualification; you do not mean to say 
that wherever a mine is properly ventilated. it is safe to work it entirely with 
candles? . 

Not in every instance. 

2041. The words which you then made use of were: "In all the instances or
working a. coal·mine with candles, when the ventilation is perfect, the explosions 
are only' partial;" which would lead anyone reading it to suppose that your 
opinion was that all you had to do was to establish an effectual ventilation, and 
that then you would be able to confine accidents within small limits, even although' 
the mine were worked with candles; you would not be prepared to assert the 
proposition so broadly? 

Not without some qUlllification; the qualifications being such instances as. 
I have named, although in those instances, if the ventilation was complete, the 
accident would not be very extensive. 

2042. We understand that the instrument called a sympiesometer is used in 
some mines for the purpose of ascertaining the weight of the atmosphere, and that 
great difference of opinion prevails with regard to its merits: have you ever seen 
it, and, if so, will you state your opinion of it ? 

I have not seen it ;. I.have always relied upon the instrument I have previously 
explained. . 

2043. The barometer? 
No, the instrument to show the furnace.man when to feed his furnac~. 

2044. Is it the fact that the power produced by the steam· jet is always a con·· 
stant quantity, and that the power produced by the furnaces diminishes in pro. 
portion to the diminution of the depth of the shaft 1 

It is so; the power of the steam·jet is.a constant quantity, depending UpOIl the· 
quantity of steam used and the pressure of the steam; the power of the furnace 
depends upon the depth of the shaft, and the heat applied to it. 

2045. You gave the Committee yesterday some information with respect to· 
what you found, upon examination, of the Darley Main and Ardsley Main coal· 
pits in Yorkshire? . . 

Yes. 

2046. Have you anything to add to what you communicated to the Committee 
with respect to that? ' 

• Tbe mode of working there is by long wall, taking out a large area, and leaving 
it in a stagnant state; and I believe that the safety of the mine in that case 
d,epentls (suoh is the opinion of the practical people there) upon not allOwing any 
atmospheric air to get into those spaces, that they are left. .. 

2047, But 
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204 7. But we were iDfonaed by Mr. Biram ihM it was the practice to make 
small openings into those spaces to allow a passage of ail' ? 

Yes, in some mine.. which he condemned. Mr. Biram, and some other gen
tlemen whom I met on thol!e occasions, stated that their security depended upon 
the exclusion of the atmospheric air from the goaves on this ground, that there is 
always a production of carbonic acid gas, and by excluding the air the carbonic acid 
gas filL! the space; and though there may be a little discharge of i:nlIammable air, 
yet it is well known that such gas, mixing with carbonic acid gas, is rendered 
uninflammable, and the security dcpettds upon that. Now in the Darley Main 
they had openings into those goaves. The fact was, it was not a complete system 
of long wall working; it was rather a system of post and stall method, with bords 
or banks very wifl.e; for some reMons, about water, or something, they d\llSt not 
take the coal entirely away. It was a sort ofeompound system of the long wall 
and the other, and they let in a portion of the atmospheric air into the goaves to 
ventilate them. I apprehend that the effect of that was, in the Darley Main" to 
leljdcr the air in the goaves inflammable, where any inflammahle air was produeed, 
to prevent, as it were, an accumulation of carbonic acid gas to stifle the other, or 
render it unin1lammable. 

2048. By mixing just the quantity of atmospheric air with the inflam
mable air? 

Yas; that was shown by the second explosion. by the concussion, as pnlviously 
explained, because it was a place where they had the atmospheric air going in; 
but in the first explosion of the Darley Main, and in the explosion at the Ardsley 
Main, in neither of those cases was the atmospheric air put into the goaves; in 
both these cases the atmosphere might get in, but it was not forced in. Now I 
beg to express an opinion, that most of the accidents which happen in Yorkshire, 
and in those places, are owing to that mode of working, depending upon the 
atmospheric air not getting in, or the inflammable air in those goaves not getting 
out upon the candles; and I think it is an extremely dangerous mode of working, 
where there is any discharge of gas; it is always attended with very heavy 
accidents, and it has always been occasioned, so far as my experience goes, 
under similar circumstanoes. In those cases, wherever there is II discharge of 
inflammable air, I think that tho.."8 mines ought to be worked with safety
lamps, and I thillk the system of ventilation in those districts ollght tl) he 
much more attended to. I found in Mr. Biram's eollieries and in :Mr. W ood
house's collieries the system and ventilation extremely good. Some of those pits 
'are ventilated in a most masterly way, and may be considered to be almost perfectly 
free from accident; but in a great many of the mines in Yorkshire and Lan
cashire, so far as I have seen or heard, they appear to be very badly ventilated 
indeed, and very great risks are run where gas at all exists. 

2049. Have you generally found the small collieries worse ventilated than the 
large ones? 

They are generally. 

.. 2050. Do you think that that arises from any greater difficulty in ventilating a 
small colliery, or that it is owingto the small coal-owner, perhaps, not taking so 
much pains? 

It is not from any difficulty of being able to ventilate those small collieries, but 
I llRve found the persous who have charge of those small collieries generally very 
ignorant men, badly paid, and of an inferior class; and I do think that it is 
necessary that some system should be adopted by which a better system could 
be introduced, either by employing men better educated, or by enforcing some 
g(>neral system of improved ventilation. I thiuk the time has arrived whell 
something of that kind ought to be done. 

2051. Would the improvement in the ventilation of those mines, of which you 
are speaking, consist in passing the air more completely through all the passages, 
whether in use or not? 

Tbe general defect is the want of II sufficient quantity of air in the mine to 
meet emergencies. 

2052. The practice thcre is to shut up passages which are not wanted? 
Yes. 
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2653. And to pass air only through those in which the workings are taking place l' 
Yes. 

2054. The improvement which you would suggest would be, as in the Nortll, 
that the mine should be divided, and the air split, so Il.s to pass through all those, 
passages, would it not? " 

It should certainly be done so; the system rather seems to be that tlf passing 
the air from the bottom of the downcast direct away to the upcast, without dividing' 
it into currents; the fact being, that the quantity of air is so small by the system 
of ventilation practised in those shallow mines, that they cannot afford to divide· 
it. Another evil is pI'oduced .by t)J.e long c]llTent, in fact, diminishing the quantity 
of air. 

2055. Where are those small mines to which you allude? 
In Y orkshireprincipally. 

2056. In the Newcastle neighbourhood are there any small mines 1 
, There are some shallow mines; but the mines are generally deep, and the ,system, 
at Newcastle is so efficiently enforced, and the shallow mines being in the neigh
bourhood of mines well and properly ventilated, an example is set them which. 
is generally followed. . 

2057. Then your observation is confined to Yorkshire? 
I think they are mostly in Yorkshire and Lancashire, and Staffordshire and: 

Wales. The mines in Wales are very badly ventilated. 

2058. You have examined certain mines in Wales? 
I have. 

2059. A nd found the ventilation deficient 1 
Yes. 

2060. From the same kind of cause as in those in Yorkshire? 
Generally so; and from a. sort -of notion that where there is little risk little 

care is required. 

2061. To what do you attribute the system of bad mauagement; to a waut of' 
education, or a regard to economy in working on a small scale? . 

I think it is partly from the want of education. 

2062. A want of knowledge ? 
I am sure we should not, in the North, employ such persons as are' employed: 

there to have the charge of the pits; we should consider them not efficient. 

2063. Are you speaking of the overlookers? 
Yes. 

2064. The under-ground stewards? . 
Yes, and' those sort of people. I dare say it is owing, perhaps, to a too rigid 

enforcement of economy, in some instances; they are paid very small wages, 
about 3 s. a day for the man who has charge of a pit; you cannot get much for 
that. 

2065. There is another class of accidents which are not unfrequent in collieries,. 
and especially in the northern collieries, namely, those arising from the breaking 
of the machinery, the ropes and so on; have you had any experience of those? 

The breakage of ropes is not very frequent in the North; in tb,e whole course· 
of my experience of 38 years, I think I have only had three cases where the ropes 
have broken, 8J\d which have been attended with loss of ,life. Anything that, 
would diminish the risk is, of course, advisable. " . 

2066. There are accidents of that kind in some collieries, are there not? 
There are accidents. 

2067. From time to time! 
From time to time. 

2068. Are you in the habit of working in the North with guides? 
We do, almost universally now. 

2069. Of what description are "those guides? 
Generally tinlber guides. 

2070. And~ 
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2070. And cages ? 
Yes; cages which slide up and down the guides. 

2071. Those are a comparatively recent improvement, are they not iI. ad July 184!l. 
They are; they have been introduced into the trade within the last 10 or 15 

years. 
2072. Have they cOntributed, do you think, much to the safety of, the 

people ? . . 
I think ~hey are a much safer methlld of getting the men and boys up and 

down the pit than by ropes. 

2073. Do they produce a saviDg of expense also? 
Yes. 
2074. There is less wear and tear? 
There is, both of the shafts and of the haskets, which were used before the 

guides were introduced. • 
2075. What are the guides usually made of in the North' 
They are made generally of Baltic timber. 

2076. Can you say what the expeuse is of fitting up a guide in a shaft, per 
100 feet, or whatever the measure may .be ? 

It would be, I think, about lOa. to 128. a fathom, perhaps. 

2077. It might be done for 10,. a fathom? . 
Somewhere thereabouts; in some cases there are four instead of two used ; 

say 10,. 0;1' 128. per fathom. 

2078. lIave you ever seen any proposals which have been practically made use 
of for the purpose of diminishing the risk of those accidents ! 

I have seen Mr. }'ourdrinier's mode of doing it. 

2079. Where did you see that' 
I saw it at the Usworth Colliery; I got one of them to the Hetton Colliery 

Bome months ago; 1 approved of the principle on seeing the contrivance at first; 
the one that was sent to me was not perfect; it was too heavy,. and 110t a complete 
one; since that, Mr. Fourdrinier has improved it very much, and it appears to me 
to be an ex tremely useful invention. 

2080. Have you seen it in action at the Usworth Colliery! 
About a week ago I went to see it at that colliery, where I saw it in 

operation; I saw the rope detached, and it prevented the cage from falling down 
the shaft. 

2081. At what rate does the cage ascend? 
About 1,000 feet in a minute; it is now in so Binlple a state, that I think it 

might be applied advantageously to prevent such accidents. 

2082. Did you also examine a part of the contrivance which is intended to 
prevent the danger of the cage being drawn over the pulleys ? 

Yes, 1 did. 
.. 2083. What do you think of that part of it f 

I think that is very good also; I do not know whether that is Mr. Fourdrinier's 
invention; it is a thing which has been used for other purposes for a very long 
period. 

2084. Did it appear to you to be applicable to the object for which it is used 
In this case' 

I thought so, and I think it would be just as safely used, and perhaps it would 
be more required where the other contrivance was not used, because in case of 
pulling the cage over the pulley-frame, it is generally attended with the breakage 
of the rope, and this itself is sometimes attended with the loss of life. 

2085. Would it be necessarily attended with the breakage of the rope? 
Yes; I should say so, if not provided with this apparatus. 

2086. In any other case, the contrivance which detached the weight from the 
rope would not prevent the accident, because the breaking of the rope at that 
point over the shaft would be as dangerous a thing as being drawn over the 
pulley! . 
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After the cage is drawn up beyond the top of the pit, there Is a spring-catch 
.interposed, which prevents the cage from going down the pit until it is withdraWll. 

2087. Is that the case universally! . , 
. Univer9811y, where IiBges are used. Mr. Fourdrinier's apparatus is a very useful 

invention, because it detaches the rope at once; I have no doubt that it will be 
tlxtensi vely usei( in the trade. 

2088. You think of adopting one at Harton, did not you say? 
I ordered one at Harton Colliery; it is more particularly requisite in conse

quence of the use of wire-ropes, which are rather more liable to break than the 
hempen ropes. 

2089. Are they rather more brittle? 
A little more so, I tl).ink. 

2090. There are other accidents arising from the falling of. the roof. which are 
'Very frequent in collieries, are there not ? • . 
. Yes; there are. 

2091. Is there any precaution which can be taken against tha~ without 
i.t)terfel'ing with the llecesSBry mode of working? 

No; I do not see any but carefulness on the part Qf those who have the inspec:. 
tion of that part of the wo~k • 

. 2092. With respect to those persons that you have !!poken of, who have the 
charge of the interior Qf the mines, . from what class are they drawn in the North 
of England? 

The persous who hllve the general charge of the mines are the ·\'iewers; but 
the under-viewers are the n.e:x;t. cll\ss of II\Iln who go down the pit every day, an4 
who report to the principal viewer:. Those are the men to whom the regularity of 
working and the safety of the mine are more pllrticularly entrusted; they are the 
persons who are most looked to, for seeing that everything is going right. Their 
~uty is to go doWJl in the pit every day. 

2093. Do they go down before the wor~-people ? 
No; not before the work-people, but llbout the same time.. There are persons 

who go down the pit to go through all the working-pLwes before the work. 
people commence working, to. see that all is safe; but they are another class of 
persons. 

2094. Whllt are they called? 
They are called the deputies, and they go through the workings to see that 

everything is right before the men go in, and the overman also goes through a 
portion of the pit; bnt the class of persons upon whom most dependence is 
placed are the ·under-viewers, and those are lIItheJ: a superior class of men; they 
are men who are selected for their intelligence. 

2095. From what. class. ? 
From the class of overmen generally; they first of lilt probably commence as 

workmen; they then are tllken as deputies, Olen overmen, or, in· some cases, 
they InIIy be the sQns of overmen, lind commence as deputies; they lire men who 
often work up from the lowest grades, np to be overinen, and then they are taken 
from the class of overmen to become under-viewers. The most intelligent, of 
course, are selected; lind in that wily we get II very useful set of men. 

o· 

2096. The under~viewers, then, are the highest of those three classes which yoq 
mention? 
Yes.. 

.2097. There are the under-viewers, the overmen lind the deputies ? 
Yes; the under-viewer iq. the highest, the overmlln next, lind the deputy 

next. -2098. Then it is the business- of the deputy to go- through the mine in the 
~ming? .. 

Ye!l, 8.1ld. thll overma!l. , ' - - , . 

,2099, And the .under.,.iewer, i~ fact, represents the principal viewer? 
He does, in his absence. l 

2100. In 
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2100. ID the practical business of the mine' 
Just 80. 

2101. Taking those under-viewers, are they a well-instrucited class or people' 
They are generally pretty weJlinstr\lcteO. 

2102. Have they nny knowledge of the physical phenomena of these questions! 
No, I do not think they generally have; going to work ellrly in life, they have 

not very much opportunity of learning, or of attending. school sa long as to be 
instructed in the higher branches ()f edvcation;. they attend school only a very 
short time; but they often afterwards attend schools at night, or after they have , 
done their work. . 

2103. It is more practical than theoretical knowledge, then t 
Almost entirely practical; very little theoretical. The schools in the neigh

bourhood do not go to any other extent in learning, than merely th~ common 
rudiments and ordinary cO!lrse of leariling in colliery districts. 

2104. There are no means of obtaining that sort of education for the workmeq 
in mines which you think is important t . . 

No; I think the schools in the North are very deficient in that tespect; l mean 
of a course of education more particularly applicable to mining, and its various 
ramifications. 

2105. And in other districts of the country 1 
In the other districts, perhaps, it is more so. In the other districts there lire 

not those grades of workmen which we have in the North, and they are therefore 
almost obliged to I!l'leet the men who have charge of the pits from the common 
workmen. We, having the grades of under-viewer, ovcrman 'and deputy, and so 
on, ha.ve better opportunities of selecting men of intelligence and of experience; 
but where the mines are more easily worked, and there a,re not 80 many grad~ of 
persons, the O'i'ermen w bo have charge of the pit are generally not so well educated 
as in the N olth. • 

2106. Do YOIl tltillk it an object of great imp01'ts.Dce that more mearlS of edU-: 
cation should be found for that class of persons? 

I do think that· it would be attended with very great benefits to the n;tining 
interests of the country. not only to the meJ,l themselves, but to the coal-owners, 
if some system of educatioD more particularly adlipted: to mining were adopted. 

2107. Some time 8{!'o,was not there some DlO'Vement UpOIl that subjeot among 
ehe ooal-owners of the Nolita? 

Yes, it WIllI very much talked about. M •. Tremenheere, who is at the head of 
the inspectioll of the mining popwe.tion, and the Rev. Mr. Allen,also, was sent 
clown there by the Government, by the President of the, Council, in the late Lord 
Wbarncliftb'tt time; we' went into it with both of these gentlemen, lind: thEil!e was 
chea 1\ sollt of system projected, but nothillg more, I believe, done about it. 

2108. What was the reason that the mattpr was dropped', aloe you aware '!' 
I think that it was from the difficulty of carrying it out, and perhaps in some 

9cgree the want of means of doiug 80 ; but we thought. then, and I think so still, \ 
that it would be very ad'visable if a system of schools could be adopted in the 
mining districts, and if they could be connected with a sort of college, or some
thing of that kind, in London. I have had a good deal of conversation with Sir 
Henry De la Beche' upon the subject, with ref&rence to the Museum of Economic 
Geology, and I think that something might be established out of that, which, 
eonneoted with a system· of schools in· the Nol'th, might be of immense advo.ntlige 
to the mining interests. I think the education of the mining population ilJ very 
sadly neglected, not only in the lower classes of it, but even in the higher. In 
tile viewers, for instance, there is no sort of education particularly adapted for 
Plining instruction; there are no proper colleges; tbe only places are such as 
King's, University or Putney Colleg.,s, and the churse of education at those 
places is not exactly adapted for the mining population. The mining interests of 
the country are so important, iu so many respects, that I am of opinion it would 
be very desirable if some general system of education could be adopted for the 
improvement of that population. 

2109. Do you think that there is 1\ general feeling upon that subject among the 
parties connected with collieriea ? 

(164.7.) 11 E 2 1 think 

-
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I think there is in the North a feeling of that kind; I think the coal-ownersin 
the North would promote such a measure, if they saw their way to its being 
practically carried out. 

2110. Do you think it would be possible to obtain the means for anything of 
that kind by some trifling tax upon coals f 

I suppose they would rather that it was qone without a tax; I have no doubt 
that the coal· owners would contribute to a certain ·extent in the promotion of. 
such a scheme, provided it was taken up by the Government, but I think it should. 
be done in connexion with the Gilvernment; and the institution of which Sir 
Henry De la Beche is at the head affords an excellent opportunity of establishing 
such a measure. 

2111. Have you ever derived any benefit in your mines from the suggestions 
of men of science 1 

Yes, I think we have; not practical suggestions, because they are not the sort. 
of men from whom we expect to receive those advantages, but from science we 
certainly have received at timE\S considerable advantages. 

2112. From those learned persons-who have visited Newcastle, with the excep
tion of Sir Humphrey Davy, have there been any other suggestions of men of. 
science which have facilitated the working of your mines i' 

I cannot bring any examples to my mind at this moment, but I think intercom
munication between practical I!len and men of science is always attended with 
useful results. 

2113. You were understood to say that the under-viewer was generally a man. 
who rose from the ranks of the workmen! 

He is so geuerally. 

2114. Is that general ? 
. That is geuerally the case, though not universally; they are sound practical 

men, practically acquainted with the conducting and veutilating of the mines, and 
have thelnBelves generally worked at almost every kind of work that they have to 
superintend. . 

2115. What is the education of the viewer? , 
They are educated generally at a better class of schools; having more means 

generally," their parents send them to better schools; but still I am of opinion 
that tbere is a want of the sort of schools in which they should have their sons 
instructed. Take myself, for instance; one of my sons is intended to be brought 
'up to be a viewer; I send him to school in the country; he gets a great deal of 
Latin and Greek, and some mathematics; not a very great deal, for very few of 
the schools cultivate mathematics to such an extent as they do classics; and then. 
the only place that you can send him to, perhaps, to complete his education, is 
either King's University, or the Putney College; but the system of education at 
any of those colleges is not precisely such as the mining population require. I 
think that the mining interests are sufficiently large to support a system of edu
cation more adapted for them, and therefore I hope the subject will be taken up 
by the Government, arid by those interested in such a measure. Of course it' 
should not be a system that woul<l he applicable to that branch of engineering 
alone, but to other classes; still I think that some system of education is well 
worth the consideration of the mining interests of the country, which would be 
more applicable to the mining population or managers of mines. 

2116. You mean some institution which should provide the peculiar knowledge 
which is required for the mining population 1 . 

Yes. 

2117. Do you find that the colliers are generally desirous of obtaining education! 
I think they are; as a prQof of it, after they leave their work, they attend the 

night schools; they go and work 12 hours in the pit, and then they go a couple 
of hours to school at night afterwards; that is a strong proof to me that the~ are 
desirous of instruction .. In my experience, since I first became acquainted with the 
coal trade, I think the class of workmen in the North bas improved very much 
indeed in intelligence, and I have always been of opinion, and am still of opinion, 

"that the more YOIl can improve them in education. the beUer men they are for 
work; we always find the most difficulty in strikes and commotions amongst the 

. workmen 



PRI!VEN'1'10N 011' ACCIDENTS I~ COAL II1INIS. 221 

workmen with the most ignorant men; I am quite sure that if yon improve them 
in education, you will improve them as workmen. 

2118. And do you conceive that if the officers in mines, whom you have been 
mentioning, were more educated with respect to the causes of all these accidents, 
they would be better able to gnard against their occurrence than they are now? 

I think that an intelligent man is always more to be depended upon than an 
ignorant man: I think that if they were better educated they would; as a proof 
of it, we find that the mines are very much better conducted in the North, where 
there is a more intelligent class of men conducting them, than they are in the 
Midland Counties, where they are conducted by less intelligent persons. 

2119. Have you ever considered how far it might be desirable for Government 
to interpose in the management of mines by an inspection! 

Yes, I have; sometime ago it was brought before the coal-owners in the North 
by the Government, and Mr. Tremenheere, the Inspector of the mining population, 
was sent down there to confer with the coal-owners on the subject. We had 
communications with him, and went into the discussion of a system of Government 
inspection; it is an extremely delicate thing to handle; it is a system of inspection 
which requires the utmost care how it is to be carried out; and it is dift'erent from 
tbe inspection of anything that has been established hitherto. 

2120. What is your view as to the footing upon which such an inspection could 
be established f 

I think it should be a system of inspection which would not interfere with the 
working of the mines, which would not take off from the existing managers of the 
mines any of the responsibility of managing them; and there it is where the 
difficulty lies. I think a system of a description more with a 'View of communi
cating and disseminating information amongst the different mines of the country. 
than interfering with the management, would be the most beneficial. 

. .2121. How far, in order to discharge those duties properly, do you think it 
would be necessary for the Inspectors to have a power of examination and 
inspet-tion 1 

I think they should have a complete power of examination and inspection. I 
think there would be no objection on the part of the coal-0'Plers to have the 
mines inspected at any time it was thought proper, provided they were inspected 
by proper people; but the great risk is in doing so, and not assuming the respon
sibility; and that was the difficulty which we found in discussing the question with 
Mr. Tremenheere. Forinstance, in a Bill which has been brought into the House 
of Commons, it is proposed that the Inspector, and also the Sub-Inspector, should 
go into the mine, sud should examine, upon oath, any person concerning anything 
that such person may choose to give information upon ;. and then, if they find 
anything defective in the mine, or anything wrong, they are to give notice, in 
writing, to the owner of the colliery, and he is to attend to what they state, under 
a penalty of I do not knowhow much. Now, consider for one moment the effect 
of that. If an Inspector goes into a pit, 80 complicated as pits are, and objects fo 
any part of the system going on, and gives instructions that it is to be altered, 
from the moment that he does this he becomes the responsible man; the persons 
in charge of the pit then have no responsibility; they may differ in opinion with 
the Inspector, but they are obliged to do anything that this person imposes, and, 
of course, the responsibility then is with the Inspector, and not with the person 
who has to carry the measure out. That is so serious a matter, that I think any 
system, founded upon compulsory inspection or direction, would be most injurious. 
I see in some part of the Bill, also, that the responsibility of that advice is thrown 
upon the Inspector; but I am sure that no Inspector would take the office, having 
the responsibility, and having the mine conducted at his risk by other parties over 
whom he had no control. In the first place, I think it would be very wrong that 
the responsibility should be taken from the persons· who ought to have it, and 
who are to conduct the mine; and I think it is still worse that tbe Inspector should 
be saddled with the responsibili ty, when, after giving tliose instructions, he has no 
control over the mode of carrying tbem out. 

2122. He may expend any sum of money be pleases; in making these altera
tions there is no limit to expense l 

Certainly; he may exercise his power in IIny way; his instructions may, of 
(1 (J{. 7.) B II 3 course, 
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eourse, be SO expensive as to render the m~ne unprofitable. The sYstem ~ropoiled 
in this Bill is such, that I cannot fancy that It can ever pass through the Leg'1slatnre. 
The question of responsibility was the great difficulty which we found in going 
into it, even with aU the disposition which there was to arrange a system, and the 
cod-owners then were very anxious that some system should be carried out; but 
even with those feelings we had great difficulty in overcoming that part of the 
scheme. 

2123. But you think tb!lt it would be possible to appoint Inspectors, who should 
have II- power of E!ntering and examining the ventilation of a mine, but who should 
have no direct authority beyond that, in the way of ordering alterations 01" iute" 
fering with its management? _ 
o I think that a system of inspect.ion might be adopted which, not giving tbe 
Inspector directing power, might be useful, and not be objectionable to the trade. 

2124. If an Inspector went there, and said, "I amnot satisfied with the venti
lation of this pit; you must sink a new shaft," how would you deal with that 
ease? 

I think that iI an Inspector is appointed who has the power to go and order ill 
any way, or alter in any way, the mode of working the colliery, he then takes the 
responsibility, and then I think the mine-owner ougbt not to be liable for any 
accident which happens in the mine after such orders are given.. In. fact, if a 
directing power is given to the Inspector immediately he entered the pit, the mine· 
owner would say, " Now you must tell me. whether the system I am pursuing is 
safe or not;" if be reports that it is safe, then the responsibility, even in this case, 
in some degree is taken off the shoulders of the mine~wner; if, on the contrary. 
the Inspector says, " I do not consider it safe, but you must do so and so," then 
the. responsibility of such. directions or 'Orders rests with the Inspector. Such direc
tions may be COIitrary to. the opinion of the practical persons carrying it out, and 
it would be attended to with great reluctance, unless the person giving such 
ial.structiOlll! is a persoa of superior knowledge to the persons conducting the mine; 
1;herefore no Inspector, who had a direetililg power, ought to be.a man having less 
experience than the persons whom he has to direct. 

,2125. Would not it be diffieult to find such men as those to eombine the two 
requirement;s; the! must hav.e all the practice of a viewer, tQ be able to. form au, 
opinion? _ . 

I think it might be difficullJ to findsnch persons; bnt I think toot, the system 
which ough.t to he adopted, should not gi"f'e to any person. such a power. I think 
that in some districts of the country it. would be extremely useful to have commu
nicated to them!lllllgers there the information which exists ill the Newcastle 
district; and again, in tbe Newcastle district, I think some information migbt be 
useful to them from other districts. It should be a. system Elf inspection whien 
would raise the class of workmen or mlUlagers above what they are now, in intel. 
ligen(;e aud practical knowledge. by an intercommunication of ideas and knowledge 
from one district to another. I think the system should- be founded upon tbat. 
basis, and not upon any i,nterference with the mode of working, except as advic& 
and instruction. 

2126. Not any direct interference with the management of the mine? 
Yes. 

2.127. How do. you thipk that the expense of the inspection should be defrayed; 
at the cost of the Government, or of the coal-owners? 

By the expense of Government;. I think that was understood when we discussed 
the subject with Mr .. Tremenheere. 

2128. Have you seen the Instructions issued by Government to the.Commis
sioners who have been lately appointed to make certain inquiries? 

I have. 

o 2129. Do they appear to you to nnswer the purpose of preliminary inquiry? _ 
I think the queries are very well drawn out; there is nothing that I see objec

tionable in them; nothing that I think the coal.owners ought to object to answer 
or to carry out. But there is a part of the Instructions to the Inspectors which 
I think is a little objectionable. 

21ao. Will 
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2130. Will ~ou point out which that is? 
It is this part of them; '! In case you should be of opinion that, either from 

defective ventilation or from any other cause, danger is to be apprehended to the 
lives of the persons employed in any colliery, you will immediately acquaint the 
managers of the colliery with the opinion you have formed, and with the grounds 
of it, and suggest such measures as appear to you to be requisite to remove the 
causes of danger. If your representations should not be attended to, you will 
forthwith report the case to the Secretary of State." Now, that implies that these 
two gentlemen are able to form an opiDion, and to give an opinion as to the 
measures which are to be carried on in any colliery, and to direct, in fuct, the mode 
of working; and supposing that they do 80, and acquaint the managers of the 
colliery, and if he refuses to adopt their suggestions, to report the same to tbe 
Secretary of State. In giving such an opinion, a very heavy responsibility is placed 
upon the managers of the colliery, by such II. communication, should he not adopt 
the suggestion; and if he does, and any accident should happen, a wry heavy 
responsibility is placed upon these gentlemen. These two gentlemen are highly 
respectahle and very clever men, II.nd one of them is not a practical miner, and 
I have some doubts whether they will be able to carry out that part of the instruc. 
tions either with satisfaction to themselves or to the coal.owners. I have even' 
dependence upon their judgment and discretion, that they would Dot interfere 
injuriously in any way; hut one cannot but see that such instructions, if carrieel out 
by improper persous, might be extremely injurious. It implies that they have a 
superior knowledge to the persons who are carrying on the mines, and by simply 
making a statement to the mine-owners it would, of course, throw upon them a. 
very serious responsibility in case any accident happened, and I think that it would 
be attended with some difficulty in carrying out. 

2131. Then what duties in that respect would you impose upon any Inspectors 
appointed by Government? 

I think that as II preliminary inspection all these queries are nry good. simply 
reporting, hut JWt to give them II power of directing or expressing an opinion. 

2132. Supposing, in consequence of this preliminary inquiry, it should be 
thought right thst ffiJvernment should 8JlPoint permanent Inspectors, in what way 
eould they discharge their duties, consequent upon their examination of a mine? In 
«lR8e they had the power which you propose to give them, to' examine a mine, and 
fouud it in a state which they thought involved danger, what course would you 
recommend them that they should take? 

I think that the Inspeotors who are to give any opinion upon a mine, should be 
men of sound practica.l knowledge. 

2133. Then, in case such persons were appointed, do you think that it woul<l 
be right to require them to intimate t.heir opinion to the manager of the mine 1 

In discussing the matter with Mr. Tremenheere, the system proposed then was, 
that there should be General Inspectors in London, who should' visit the districts at 
different periods; that there should be under them Sub-Inspectors who should be 
men of sound practical knowledge; and there was a plan drawn out at that dme 
wi.th which tbe coal-owners in the North were satisfied. which we supposed would 
carry out all the objects of an inspection, without any injurious interference with 
the mines. . 

2134. Could you supply that document of which you speak! 
I could. ' 

2135. You would have no objeetion'to its appearing amoDig' tbe papers of this 
Committee? 

I should have DO objection. 

The same is handed in, an.d is, in 8ubstanCf", as fullows ; 

105, Pail Mail, July 14,1849. 
1. Sub-Inspectors to be empowered to inspect, and merely to report the faet of mine hein,; 

in Il dangerous state; specifymg the 10<'8lity, and from what CRUse. 

To leave copy of report in writing with coal-owner or manager, and transmit another to 
Impector. 

,~. In~pec~orto be empowered to inspect; on receiving notice from Sub-Inspect,?r, fort~. 
Wlt~ to mqUlre of owner, &:c., whether he admits that the cause of danger ment\oned ID 
notIce e ... ta, and whether he intend& to remove it; ifheadmite it, owner, on said eause of 
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danger being removed, to acquaint Inspector. Inspector, OD examining atd being satisfied 
that it is 80, to give certificate to owner, stating that in his opinion the said c!luse of danger 
is removed.. , 

3. In case of dissenting from opinion ofSub-I~.pector or Inspector, owner to name three 
competent persons, one of whom to be selected by two neighbouring magistrates, of whom 
cne must be the Chairman of Quarter Sessions, if in the county at the time. If Inspector 
shows reasonable cause to object to all three, the magistrates .to name one at their 
di.cretion. 

The person named, to inspect mine, and state his opinion in writing to owner and Inspector. 
Either owner or Inspector dissenting from his oplDion, to appeal 10 Secretary of State, 

who may appoint anyone he may think fit to inspect and report upon the mine m question. 
4. Plans to he open to inspection. Penalty forconcealiug any part of mine, or showing 

false plans. ., . 
If Inspector finds that plans are imperfectly kept, power to compel accurate ones to be 

made, and submitted to him at stated times yearly. . ' 
5. Action.. If accident occurs after notice by Inspector that mine is in a dangerous sb.te, 

action should be brought by him, or by order of Secretary of State. 
6. Action to be brought by Inspector, if Coroner's verdict be to the effect that the death 

occurred by wilful neglect of owner. 

Mr. Tremenheere has a copy of it. He was sent down by Sir George Grey into 
the North to go into the question. 

2136. He told us that he had met a committee in the North? 
Yes, a committee, of which I was one. 
2137. Do you think that this inspection of mines would very JfuLterially dimi

nish the number of accidents, or prevent them altogether? 
I have very great doubts of that. I think the public are rather placing more 

dependence upon the inspection tban will be realised by its adoption; bnt still, 
looking at the number of accidents which are continually happening, seeing also 
that several of those accidents have 'happened where the system of ventilation was 
very imperfect, and which might not probably have happened had a better system 
been in operation, I think that the time has arrived when. something ought to 
be done. 

2138. Supposing a case like those in Yorkshire, of the Darley Main and the 
Ardsley Main Collieries, where such a large nnmber of lives were lost in each case, 
do you think that an Inspector going into those mines, and finding the ventilatio!! 
as imperfect as you conceive it to have been, would have been able to·point out 
how the danger of surh accidents might have been diminished? . 

I think he might; I think that sound practical men going into those mines, and 
seeing the state of ventilation in which they were, would have pointed out to the' 
parties 0. better mode of ventilation, which might possibly have prevented the 
accidents. 

2139. And, generally speaking, the communicating &esh information from 
quarters in which the. manllgement was more perfect, would tend to diminish such 
cases? ' . 
, I think so; I think the changing Inspectors from one district to another, so that 
they could communicate to the different districts the improvements which were 
going on in others, would have 8 tendency to disseminate that knowledge and 
information which would be extremely useful; and I think' that that knowledge 
and information would be useful to the coal-owners and workmen, as well as to 
the saving of life. 

2140. So far as you are acquainted with tlie feeling of' the coal-owners iii the 
North, do you think that there would be any great objection, . if proper people 
were nppointed, to that extent of'inspection ? """.' 

I think. the coal-owners in the North, or in the Newcastle district, are prepared 
to co-operate with the Government as to a system of inspection, but I think it 
should be done by careful and cautious co-operation between the coal-owners and 
the Govern~ent; certainly not by the system which is proposed in this Bill; 
there are many things in it which are quite impoSsible to be, carried out. 

2141. Your objection to the instruction to which you called the attention of 
the Committee just now, rather arises from youi' belief that the Inspectors dll not 
possess sufficient practical knowledge, than from the instruction itself, supposing 
~hem to be men thoronghly acquainted with the practice of mining?, ' 

I think if they bad beeq men of sound practical knowledge, acquainted with all 
, , the 
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the details, U;tricacies and risks of miniDg in the North of England, these instruc
tions might not have been so objectionable. There is still the objection of their 
'baving a directing power; and therefore, though I have perfect confidence in tbese 
gentlemen, that they will not interfere in any way which would be injurious to the 
mine, I bave still an objection to tbe power imparted to them, for the reasons 
hereinbefore stated. 

2142. Supposing men practically acquainted with mining to be appointed as 
Inspectors, you would, in that case, bav~ no objection to their being empowered to 
make suggestions to the managers of collieries, and, in the. event of those sugges
tions not being adopted, to report their opinion to the Secretary of State ? 

I should bave objections, unless coupled with arrangements to counteract any 
improper interference. We went into the whole question with Mr. 1.'remenheere in 
.a more practical mode. The proposition, as far as I recollect at this moment, 
was, not that they should report to the Secretary of State, but that it sbould go first 
of all to the viewer of the colliery; tbat then it should be dealt with in the parti
cular way which was pointed out in the proposed plan, and tbat it should ultimately 

·come to be adopted, if it .were found, by a reference to practical pel'l!ons, to be a 
.proper suggestion. 

2143. Was not Mr. Blackwell a miner? 
1\Ir. Blackwell, I believe, bas bad some experience in Wales in mining. 

2144. According to your plan, the decision was to rest with the managers 
themselves, or with parties appointed by them; the adoption or non-adoption of 
the suggestion of tIte Inspector was to rest with the owner of the colliery? 

It was to a certain extent so; at the same time the increased responsibility of 
non-adoption of that measure.rested with the mine-owner, which would be a suffi
cient inducement for him to ~arry it out, if he found tbat it was a. proper measure. 
Still, the plnn proposed gave a.mple authority to tbe Inspector to enforce his sug
gestions, if they were considered by a. tribuna.l of practical men to be advisable. 
Mr. Blackwell is, 1 understand, a practical miner. I am still, bowever. of the 
same opinion, tbat the instruction alluded to is not the most advisable way of con
ducting the inspection, inasmuch as there is no appeal to practical men, in case of 
diffcrence of opiuion. between the Inspectors and the mine-owner, in case the 
latter should be of opinion that the opinions which the Inspector might form was 
objectionable. The practice of mining is so intricate in so many cases, tbat even 
the most intelligent viewers are doubtful, in some cases, wbich is tbe proper course 
to adopt; and I should hesitate very much in going into a district and giving 
instructions, more especially as it is a mere inspection, without my having any 
power of seeing wbether it is to be carried out a,.OTeeably to my instructions or 
not, and, as I stated hefore, depending upon otber persons to carry it out. I think 
it would have been better to have made it a. simple illspection, to report and 
obtain answers to all these queries, and not to bave given any directing power, 
in the first instance, until a more mature plan was adopted. 

2145. It is rather a suggestive power than a directing power; there is no power 
to direct nnytbing ? . 

. ' It is a suggestive power, but ~till the responsibility of not carrying it out would 
rest with the ma.nager oftbe mine. Knowing Professor Phillips personally, and 
Mr. Blackwell from repute, I tbink they are men wbo are not likely to make sug
gestions which would be injurious; but I mention it more particularly, being 
apprehensi Ve, unless proper arrangements are made as to a system of inspection. 
that it may produce evils wbich I am sure it is the object of every one to avoid. 
I believe Government has done very right in selecting those gentlemen; they could 
not have got two more respectnble men; but I think. as a preliminary measure. 
it sbould bave been confined simply to reporting, and I think tbat tbe information 
which they will get will be very useful; and" hen tbeir report is made I think it 
will be of extreme value. because 'then the Government and the coal-owners 
could go practically into the question, and establish a sYiltem of inspection satis
mctory to all parties. 

2146. Of more efficient inspection! 
Yel. 

2147. You must be aware that iCthis Bill is carried, those two persons will not 
be able to inspect a fourth of the mines in England! 

(164.7.} F F lthiok 
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1 think it would be very well ifthose two gentlemen could. during' the interval 
of Parliament, go through the principal parts of the mines of the country, and get 
answers to those queries. If they could get that iofonnation. then, by Spring of 
next year, it could be all collected, and on a confereD£e or communication with 
the mine-owners, I think some system might then be established; but J do· not 
think that it is possible to do it by any discussions in Parliament~ I think it is so 
difficult and complicated a question, that it could only be properly done by per
sonal communication between Government and the mine·owners. It is of extreme 
importance to the country, because any kind of interference with the working of 
the mines to take any of the responsibility in any way off the coal-owners might 
increase the danger tenfold, and make it very much worse than it is at present. 

2148. Do yon think that there would be much objection to such an inspection, 
on the ground of cases of disputed property and questions of that kind, with respect 
to the workings ? 

No; there are no secrets which those Inspectors could communicate; a kuow
ledge or the state of neighbouring collieries, and of the mines, and f!1Very thing 
connected therewith under-ground, is communicated by the workmen to each 
other to such an extent, that I do not conceive there would be any practical 
objection to Inspectors going into the mines. 

2149. So far as the district with which you are connected is concerned r 
Yes. 

2150. Supposing a coal'owner llad worked 20 or 30 yards into his neighbour's
'property, the Inspector would not know that; he would not find it out? 

No. he would not. 

2151. Do you think that there would be any great objection to the Inspectors 
being able to see plans? 

No, I think not; I think the I.'oal-owner would object very mnch to his plans 
being handed about; and this Bill is most monstrons in that respect; it stipulates, 
that there shall be a new set of plans every year; for some 2,000 or 3,000 mines 
or more, you would want a record office mnch larger than Somerset House or the 
Museum to hold the plans. I think the coal·owners would object to the plans 
being handed about, but I am not quite sure that there would be any real objec
tion to their being deposited in any place where they could be examined by the 
Inspectors. 

2152. There would not be any occasion for that! 
I do not think there would be any occasion for·it. 

2153. Supposing the Inspector had the power of entry, and of requiring to look 
at the plans for the purpose of examining the method of working, or the system 
of ventilation, he could do that upon the spot; . would there be any serions objec
tion to th&t! 
. There would be no practical objection to the Inspector insp.ecting the plans of
the colliery, and I think, for all the purposes for which he would have to be 
appointed, that would be quite sufficient: . . ,. 

2154. What is there with respect to the plans in the Bill whieh has been 
introduced into the Honse of Commons? . 

That once in every year a set of plans shall be sent to the Secretary of State ; 
and the most monstrous part of it is, that these three fit persons are to go four 
times at least in every year down every pit iD the eountry. - .. 

2155. Are there ever cases of spontaneous combustion in the northern min~. 
so far as yon are aware! . 

Not under-ground,. . 

2156. Did you ever know of a case under-ground? .. , 
No, I do not recollect any cases under-ground in the neighbourhood of New

castle. 

2157. Anywhere else have you known it? 
At Lord Crewe's collieries in Cheshire. . I have been in a mine where it has 

taken place. . 

2158. Was 
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2158. Was it proved tba.t there was nobody there; "Was it well ascertained! 
It was produced by the decomposition of a bed of shale, which, when placed 

in heaps, almost always produces spontaneous combustiOlL 

2159. ,,'hat iuhale r 
It was, in this case, a peculiar mixture of iron pyrites aud other substances, which 

pl'oduoe 8pontameous combustion; they give it the name of .. Johnny Ardley." 

2160. But there iR no spontaneous explosion of gas l 
}Jone. - • 

216L The iron pyrites is the sulphuretof iron, is it not P 
Y III ;8lDaIl coals mixed with the pyrites, 'When they are laid down in large 

heaps, take fire ; blllt [ do !fIot think that under-ground the coals are left in weh 
heaps all to produce spontaneous eombustioB. 

2162. But the heaps on the pit-hills take fire, <10 not they? 
They do; but there tneJ are large masses. 

- 2163. You do not think that spontaneous combustion can be the <Cause of any 
-or the accidents in the northern mines. 

I think not; there it! noaeeident that I reoollect which has been occasioned by 
spontaneous com,bustion. 

21,64. A.re there any other points upon which you wish to make any obsel"\ 
vation ~ 

I think not. 

The Witness is directed to vithdraw. 

:N icI •• ltu Woo4 
E·f· 

3d July 1149. 

WARINGTON WILKINSON SMYTH, Esquire, is called in, and examined w. W. SmlJIA, E'I[. 
as follows: 

2165. YOU are employed in connexion with the Geological Survey? 
lam. 
2166. AlId YOll have been &Iso commissioned by Government in several cases of 

,lIIlcldenta ia ooal-mines to inquire into the circumstances attending them. r 
I bave. 

2167. How long is it since you first turned your attention to the subject of 
accidents in coal·mines ? 

AblilUt 10 years. .At that time 1 'Went over to the Continent, and visited most 
-of the important mines of Europe. 

2168. In what parts.of. E1I:fOpe.,principaJJy did you examine the mines ~ 
I examined the mines of the Hartz, of Saxony, including the collieries of 

three different coal·fields there, of Bohemia, of the Eastern Alps, and of Hllngary 
,and Transylvania, and occupied some years in obtaining information on the prac
tical details, and examining them under-ground, 

2169. Was that before you were employed in the examination of the collieries 
here, or since 1 

Some years before. 

2170. Have you made yourselfthorougbly acquainted with the systems adopted 
for ventilation in the coal-mines of this eountry ~ 

I have had ~portunities of inspecting, under-ground, the collieries of several 
of our most important districts, including Staffordshire, parts of South Wales. 
Lancashire, Yorkshire and Shropshire. 

2171. Y.ou hale not been in the North of England? 
No i the Northumberland and Durham district J do not know l!Dder-ground. 

, U'72.Have you found, generally speaking, that in those distriets the system of 
TentilBtion appears to be very imperfect , 

I would say, that in a.Il tOOse districts there are mines to be found which are 
'WOrked consistently lrith all the improvoements 'Whieh have been made in venti
lation, and are, generally speaking, very safe; but in all of them there is a larger 
proportion ill which these improvements have not been carried out, and where the 
men are every day working at a great risk. 

(164.7.) P P 2 2173. Should 
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2173. Should you say that, generally speaking, it is the larger or the smaller
class of collieries in which those circumstauces of danger exist? 

In most cases the smaller ones. 

2174. What is the most common defect which you would say exists in those 
.collieries ? 

The defects vary so much in different districts, according to the system of 
working pursued in those districts, that I think it will be necessary to speak of' 
each of them separately. In South Wales there are very many collieries where 
no artificial system for the production of a current of air is employed; in other 
cases that current of air will be found to be very insufficient for the extent of the 
workings under-ground. A third cause of accident there, I think, is, that the air 
is not sufficiently split or divided into different portions, as it is in the North r 
and a fourth is, that in cases where an artificial ventilating power is employed, 
sufficient attention is not paid to carrying the current of air consistently with the 
natural or spontaneous course which it would take, independently of the artificial 
agent; and that, consequently, it is at times coursed first up-hill, and then down
hill, up-hill and down-hill again, giving rise to so much friction, that tire quantity 
of air passing through the mine is very materially reduced from what ought to bo 
~btained by the power of the furnace, or other means employed. 

2175. In cases where you have found mines .in that condition, have you ever 
~onversed with the managers, and suggested to them the expediency of adopting 
Bome artificial method for making them more complete? .. 

I have in several cases, and they have always expressed tlremselves willing, 
where a thing could be proved to them, to carry it out. I may aeld, that I have 
seen the case of a colliery in South Wales which had some years ago the character' 
of a very dangerous work.' 

2176. Where was that? 
It is a colliery belonging to . Mr. Charles Smith, of Swansea, where, after 

numerous accidents had occurred, he employed a gentleman from the North, 
recommended, I believe, by Mr. Nicholas Wood. to be the viewer of it, and he, 
by improving the system altogether. by producing a stronger draught, and coursing 
the air m.ore efficiently, has brought it to be perfectly safe and sweet, as I was able 
to experience under-ground; and I was informed that no accident had occurred 
.there since. 

2177,. How long ago is that? 
I visited it about two. years ago, and he had been there, I think, about 15· 

years. 

217&. Are you aware to what expense he was put in producing that improve-
ment? 

I cannot· say; 

2179. Do you know exactly what was done upon that occasion? . 
I believe the chief difference was the splitting and coursing the air according to

the Newcastle system. 

2180 •. Had he used a furnace for the ventilation of that mine before? 
No, I believe not; he was then using. a furnace. 

2181. But tlle furnace was introduced in' consequence of that recommendation! 
I believe it was not used before ; upon that point I cannot speak positively. 

Staffordshire would come as the next dist.rict with which I am acquainted; in 
Staffordshire a very great proportion of the collieries have no artificial means at 
all of producing circulation. 111e usual method of extracting the coal there. is to 
sink two shafts at the same level, and witlrin a few teet of each other, and then, 
just as accident shall determiue, the one is allowed to be a downcast, and tire other 
'11nupcast; but there is no fire made use of, nor exhausting apparatus, nor. any 
artificial means of turning the curreut in a given direction; so that the necessary 
,consequence is, that sometimes if the external temperature equals the temperature 
of the air under-ground, there is 8 perfect stagnation, and at times even the cur. 
;rent is apt to be reversed. . 

2182. Those mines are not what are called fiery mines, to 8 great extent, arQ 

~hey? 
They 
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They are not -.ery fiery mines, but they are mines in which the coal is sufficiently w.w, 8my"" &f. 
fiery to occasion a very great number of accidents, so that scarcely a week passes 
without our seeing an account of some explosion in the thick coal workings; I am ad July 184~ 
speaking particularly of the thick coal of Dudler. 

2183. That is a coal 30 feet thick, is it not? 
From 30 to 36 feet thick. Moreover, in most cases, those shafts are so close 

together, having no partition between them at the surface, that when a strong wind 
blows, one occasionally sees the return alr, or foul air from the upcast shaft, going 
down the downcast. 

2184. When you described the condition of these collieries in Staffordshire do 
you mean to apply it to a minority of the whole number. or is it their com:Uon 
condition? 

It applies to a very large majority. 

2185. In that minority which is properly Yentilated, is the usual method of 
ventilation by tIle furnace? 

I bp.lieve that some are ventilated there by the furnace; but I have not been 
under.ground in any of those which are so ventilated. 0 Mr. Gibbons has lately 
introduced a furnace with the upcast portion of the shaft bratticed off flom the 
remainder, but of too small dimensions, I think, to be consistent with the most 
improved methods of ventilation. 

2186. Where are his collieries? 
His collieries are in the south portion of the Stsffordshire coalfield, south-west 

of Dudley. I may also add, that in Staffordshire, the air-headings, or galleries by 
which the "ir is carried for the ven~ilation of the larger workings, are of such 
extremely small dimensions, that they never can convey a sufficient quantity of 
air to ventilate those workings when the coal gives off any considerable quantity 
of fire-damp, or when the barometer is low, or when any other cause makes the 
colliery particularly dangerous; for instance, they are in general about three feet 
by two, and in some cases are even narrowed considerably by being carried across 
the main road-way in a trough of Dot more than 3 feet by 14 inches; so that the 
quantity of air conveyed through these is certainly far too small for the general 
extent of their workings. 

2187. In the Staffordshire mines,in that great bed, the workings are very 
spacious, are they not ~ 

They are very lofty, but the area worked by one pair ,of shafts is not very 
great; considerably less than in the pillar workings of Lancashire or Durham, or 
Northumberland. 

2188. Do you think that there is any natural impediment at all to a proper 
ventilation by artificial means in those collieries? 

N one at all; 1 think, in fact, that some of the circumstances are rather favour
able'to it; the collieries are of moderate depth. 

2189. Have you anything to add with respect to the Stsffordshire c~l1ieries! 
,. I would add one point, that these air-headings or passages driven parallel to the 
main roads, for the purpose of supplying them with air, are too frequently found 
to be behind the principal workings; so that from the neglect ofthe charter master, 
or man who has the principal charge of· the work of ext.raction, it follows that 
thero is no current of air at all at the extremity or principal part of the workings. 

2190. Are there what they call goaves in those collieries, or old workings where 
the gas accumulates? 

There are old workings, the "sides of work," which, when cleared out, are 
only accessible by one narrow opening; and this is stopped up by a very substantial 
dam; so that it is supposed, in most cases, that even if tire·damp accumulates in 
those old workings, none of it is able to find its way out; it of course requires con
tinual Bnd careful examination to see that those dams do not settle, or ~t other
wise so injured as to leak. 

2191. Then, do you conceive that the cause of the numerous acciden~ which 
you have mentioned is derived from the existence of those goaves ! 

I should think not; in one or two cases, I believe, explosions have been attri· 
buted to gas having exuded; but in none olthe cases "'hieh 1 have seen ~as th~ 
been anything attributable to that cause; they bave generally occurred m conse-
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men were engaged. . 

2192. In consequence of the employment of no artificial means? 
Certainly, for they are thus rendered dangerous at certain seasons. 

2193. In those collieries,. £rom your description. may we conclude that they 
would not require any powerful .means (If artificial ventilation to make them 
seClure? 

Yes; IbEilieve that anyone of the various artificial means proposed, properly 
carried out, and with a very small expenditure of power, would answer the purpose 
iD every way. 

2194. Is there anything in tbe system of management of the mines in Stafford
shire which would tend rather to increase the risk of accidents 1 
. I believe that the" butty system," which is generally carried out there, is very 
prejudicial to the well-being of tbe colliers. 

. 2195. Win you describe what that system is, and how it operates in that 
respect! . 

The bUtty takes the colliery fram the proprietor or lessee, after the execution or 
certain -preparatory works, and undertakes to deliver the coal at the pit-mCiluth at 
a certain price per ton. 

2196. He is a sub·lessee? 
Yes. 

2197. What class of persons are they? 
He is a man, generally. who has sprung-from the rank of the corners, or very 

nearly their rank, but possessed of a little capital. 

2198. Geru=llya mall of small means J 
oF or the most part. 

2199 .• Therefore not likely to adopt anything that required any additional 
expense in the worki",g of the mine! .. 

Not in most cases; and I have sometimes found that where he was expected, at 
his own expense, or at the joint expense of himself and the master, to drive the 
ail'-headings, by which &lone the principal workings are supplied with air, that 
these air-ways, 80 important to the safety of the mine, were behind-hand, entirely 
nom the negligence or sparing of this man, when not kept under proper super
vision. 

2200. So that the ventilation, in fact, was not carried on through the workings ~ 
It was not. I have seen it as much 89 40 or 50 yards behind the working 

places of the hewers. 

2201. What is your experience of the Lancashire collieries 1 . 
The Lancashire collieries are worked in most cases on the post and stall system, 

something like those of the North, although the proportions vary in different pits ; 
and the ventilation is cmTied on, generally speaking, in the larger collieries upon 
:a very lIimilar system, by means of rarefaction produced by 8 furnace. 

2202. Are the beds in Lancashire for the moat part of a dangerous description l 
. Many of them are very fiery, alth.ongh 1 believe none of them so fiery as those 

'Of Durham and Northumberland. 

2203. What is the system of ventilation most commonly adopted in Lancashire! 
The system is the rarefaction of the npeast air by means of a furnace. 

2204. Is that very generally adopted? 
It is genera1ly adopted in the larger collieries; in some of the smaller ones they 

tnIst to the na.tural ventilation produced by the different levels of the shafts. 

2205. Axe there ma.ny collieries now in the Lancashire district that trust entirely 
to the natural ventilation l' 

Towards the hills B great number of them trust entirely to spontaneous ventilation, 
because they have the advantage of the varying height of the ground, and 
therefore obtain the moving power produced through the greater part of the yeaz 
by the ilifferent lengths (Jf column in the different shafts. 

2206. ke 
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2200. Are the aecidents in the Lancashire collieries frequent? W.ll(, 1imytJ., Elf' 
Compares with the N ortb, or perhaps with Sta.ffurdshi~e, they are' not very 

frequent; but there have been· several serious accideutsfrom explosions within, the ad lull' 1'1490 
last few years. I was sent down by the Secretary of State to inquire inm th9 
circumstances of IL11 explosion in that eouuty, and I belie-ve that that, IS well as 
several others into the particulars of which I have iUlJuired, was pllrtly attributable 
to fal6El ideas /Df ventilation, and, amongst other points, DlQre' pa.rti«uIa.rI), to, the 
impression. that for a given area of colliery it was desirable to have a smaller area 
of upcaet than of downcast shaft. • 

2207. Do tllose false ideas arise from tbe low edueation and knowledge of the 
people? 

I think they generally arise from thei!: not understanding the nature of air, and 
the laws of its motion, and ofits expansion by heat. 

2208. From their having no scientifie knowledge l' 
I think so; I might instance one case, in which there are two downcast shafts;. 

eontaining together an area of about 160 square feet, where the upcast is only 
38 feet area. 

2209. Was there any artificial method of Tentilation there? 
Yes; there was a furnace. 

2210. You are also acquainted with several of the Yorkshire collieries? . 
I examined immediately after the explosions the two collieries of Ardsley Main 

and Darley Main. near Bunsley. 

2211. How did you find the system of ventilation there, in comparison with 
tho~e which you have been describing in Staffordshire and Lancashire? 

I found tbat although the system of ventilation might not be amiss, its efficiency 
was impaired by not carrying it out in a propE'r manneJ:. At Darley Main. for 
instance, it was evident at once, and I gave evidence before the coroner's inquest 
on the subject, that with tbe same sbafts for upcast and dO'l'lncast which they then 
had. and tbe same dimensions of furnace, they might easily pass double the quan
tity of air, by doubling the area. of their air-ways; and baving already headings 
which would have answered that purpose, they might have done so without going 
to increased expense, excepting a small additional quantity of fuel. Mr. Locke, 
the viewer there, h!ls since adopted this plan, and has written to Mr. Wood, as 
that gentleman informs me, to say that double the quantity of air has been 
obtained. One great cause of the danger there has already been pointed out in 
the existence of tbe goaves or gobs, as they call them there; but, I believe, that 
a hetter consideration of the subject. of ventilation generally would ena.ble them 
to be rendered less dangerous than they are at present. In the A~dsley Maill, for 
iustance, the explosion evidently came from one principal goof, which abutted on 
the rise side against a fault. When gas accumulated in this goar.as it mw;t have 
done by continual drainage from different parts of tbe colli, it had no possible 
escape to the rise, but must accumulate till it could force its way out into the 
passages of the mine, through which many" of the men were passing to and fro, 
ami with naked candles. Now, if on the rise side of this a heading had been 
driven to carry off the explosive gas as it accumulated, passing behind it, or to 
the south-west of it, at rather a higher level, but opening into it, and if it then 
could have been carried to tbe upeast sbaft, it would at once have drained the goaf 
of all its explosive mixture, and carried it away harmlessly. 

2212. Dq you conceive that that could have been done without any great 
additional expense? 

I believe that it might have been done; I $uggested it to the manager lit the 
time. and he approved of the plan, and thougbt then of carrying it out. I do 
not know whether he has dOlle so. This is a plan of the Ardsley Main [protiurillg 
,I.e same.] 

2213. Is this the one in which the accident'happened last or first? 
This is the first; the coal is dipping in this direction towards tbe south-east, and 

this is the principal goaf in which tbe explosion originated [sllowing the same] ; 
the explosive gas acc~ulating here, draining from all the neighbouring surfuces 
of coal, had no exit in the direction which it would naturally follow, because it 
abutted upon the fault, but it must force its way down these different drifts, which 

(1640. 7.) • F F 4 all 
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W; W. S"'!llk, £I~. all opened into the" board gates," or principal passages, where men were allowed 
-- to pass and repass with naked candles. The means which I suggested were to have 

3d July. 1849. driven a heading at the back, on this fault, at rather a higher level, so as to take 
the upper part of the goaf; at all events, at a level sufficiently high to prevent any 
part of the explosive gas finding its way down to the lower workings; and then to 
have driven it to the upcast shaft at a higher level; the rarefaction caused there 
would probably soon have drawn off all the dangerous part of the goaf atmosphere. 

2214. What distance would they have had to drive that heading? 
About SOO feet, I suppose; but unless some such means were taken, it was 

imperative upon the ma;nagers not ~o allow.the pas~ge of naked candles up and 
down those passages whICh communicated wIth the mflammable gas. 

2215. Comparing the systems adopted in this country for ventilation with what 
you saw during your inspection of the collieries on the Continent, how should you 
say that the comparison stands as respects the condition of the mines in this 
country? . 

I must premise that on the Continent I have not had an opportunity of inspect
ing any of the collieries in the most fiery districts; those which I have seen in the 
coal beds of Saxony are, generally speaking, not fiery coals, so that the ventilation 
~arried on there is but on a small scale. 

2216. Then, in point of fact, you have no experience of the dangerous mines 
upon the Continent! • 

Not of the dangerous mines; in Saxony I have been in fiery seams, but where 
the advantages of natural or spontaneous ventilation were such, that they were 
able to render them Mfe by that means alone. 

. 2217. Taking your experience generally of the coal fields in this country, what 
IIhould you say ill the most common cause of the defective ventilation? 

I think, to answer that question fully, one ought to consider the question of 
ventilation under two heads; first, that of developing a draught or current of air 
through the shafts; and, secondly, a point which is very much more important as 
regards the present inquiry, the distribution of. the air so obtained through the 
under-ground workings. In the first place, the system of natural ventilation has 
been applied in many cases, and although safe at certain seasons, it is exceedingly 
unsafe at others; when the temperature of the surface approaches the temperature 
of the under.ground workings, there is generally a stagnation of the air current. 

2218. There is then no ventilation? 
'There is not. Considering that the mean annual temperature in London is 

about 39'5 in the winter, and in Edinburgh 3S'5, and in the summer 63 and 58, 
it is very evident, that in the spring and in the summer there will be many days 
on which the temperature at the surface will be equal or superior to the tempe
rature of the excavations in shallow pits; and this circumstance must occasion 
accidents. 

2219. Have you ever observed the variations of the barometer in connexion 
with the condition of mines? 

I have not made any series of experiments, but I have remarked upon the occa
sion of two or three of the accidents, for the investigation of which I have been 
flent afterwards, that there had been a fall of the barometer immediately preceding 
the explosion; but I think that the variations of the thermometer seem to be quite 
as important, for whilst the fall of the barometer allowed the escape of the gas, 
which was before pent up in the pores of the coal, and in certain of th/Txcavations, 
the change iu the temperature at once 80 slackened the rate of the ventilating 
current, that whilst, on the one hand, the quantity of gas was increased, the meaus 
for carrying it off became less. . 

2220. In that ease, are you not speaking merely of where the ventilation was 
left to natural causes; would you say that where there was an artificial system of 
ventilation I' 

It is also the ease where a fire is employed. 

2221. Are the variations of temperature sufficient to 
furnace? . 

affect the action of the 

They are, particularly in shallow pits. • 

2222. Have 
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2222. Have you any authority for that conclusion?. W. W. 8m"", EII/. 
In shallow pits, whe1l' I have been, passing through the workmgs, I have found 

that in winter the air has always been much better than in summer, under the ad Jul, 1849-
Ila.me circumstances, where a fire has been employed. 

2223. Notwithstanding that they were ventilated artificially? . 
Yes; the same objection will Dot hold good with mechamcal means of 

ventilation. 

2224. You confine your observation, tlIen, to the use of a furnace? 
I do; nor will it hold good, I imagine, with the steam-jet, considered as a. 

mechanical agent. 

2225. Did you ever hear that opinion expressed by the. managers of collieries? 
It is generally known by them to be the case. , 

2226. That the difference in temperature of the atmosphere affects the operatio~ 
of the furnace? 

Tbat it affects it very materially, and diminishes the ventilation. It operate~ in 
this manner: that it lessens the difference of temperature between the downcast 
'and the upcast air, and therefore the amount of moving force. .. . 

2227 • Would it not be too slight to be perceptible? 
It would be too slight in the pits, where they have a long column of warm air; 

but in shallow pits, where the column is very much redll4!ed, the variation' is at 
once perceptible. 

2228. Have you ever turned your attention to the method of estimating or 
measuring the amount of the air passed through the workings of a colliery by the 
different means of ventilation? 

I have on several occasions tried it by the usual means. that of exploding a little 
gunpowder, or trying the smoke of a candle; but I believe that in most caSes the 
estimate obtained is far too high, inasmuch as the experiment is generally made 
in the middle of the drift or heading, and the friction against the sides and roof is 
altogether neglected. 

2229. Is it the practice, then, to assume the velocity of the centre of the current 
as the velocity of the whQ\e 1 

It ill very generally the CIWI. 

2230. That you conceive to be a mistake? 
That I think is far from giving a true estimate. 

2231. Have you any means of arrivillg at a conclusion as to the amount of that 
trror l 

1 believe that the laws of the passage of air through cavities so irregular as 
the workings of a colliery, are 80 complicated, that the subject has not hitberto 
been well investigated. 

2232. You are not aware of any experimental investigation which would give 
10U an indication 1 
.,1 am not. 

2233. Did you ever try any anemometer, or any instrument of that kind, for 
-the purppse? 

I hn\'e tri£'d Mr. Biram's anemometer, and I find that it generally gives results 
'somewhat nnde.r the results obtained by the otller means. 

, ' 

2234. I. that instrument were placed in the centre of tile current, it would 
jnvolve the same error, would it not? 

It would; whether it is friction, or what the causes are, I alII not able to say 
exactly; but it generally gives the result somewhat lower than the others, and 
probably, therefore, approximates nearer to the truth. . . 

2235. Somewhat lower than what others! 
'l'he fir,ing of gunpowder, or trying it by the smoke of a candle. , 
2236. lIave you examined at all the question of the amount of air that ought 

to bo passed through a certain mine for the purpose of making it secure ? 
I ham only eXllDlincd it generally in communicatiou with some of the viewers, 

for it js II subject which depends so t:ntirely upon practical !lCquaintance with the 
(164,7.) , G G particular 
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W.\W.'SrniJt",Es;. particular working's in question, that it would be,very difficult for a stranger' to 
d' )-:-8 ' speak with confidence on the subject; In many cases, which one sees in passing 

8 01 1 49. through different districts, the quantity of air is so small as at once to enable even 
a casual observer to asscrt that it ought to be doubled or trebled. ' 

2237. Taking the imperfect'method, such as it is; of the gunpowder, what kind 
, of current have yon found commonly running ,through those mines which were 
not well ventilated, but at the same time were in a state of contiuual working, 
and supposed to be sufficiently so f , " 

J believe that, taking some of the worst ventilated mines, 'as manv of those in 
Staffordshire, it is very difficult in the body of the workings to find any motion 
at all. 

2238. You have told us alrea,dy that you have seen mines in which, from the 
ventilation being left entirely to .natural causes, it was occasionally altogether 
stopped! 

Yes. 
• 

2239. The question refers to cases where the ventilation is in ordinary action, 
without any assistance from the furnace, where the ventilation ariSing from the 
difference of temperature above and below is going on in its natural course; what 
should you say would be, under ordinary circumstances, the utmost amount of the 
current in such a case! ' 

, In such eases, I think> in most of the workings, the' current varies from one foot 
to three feet a second; then the system of splitting the air being not sufficiently 
,understood or.spread among the miners; the ~onsequence is, that you have that 
Jelocityonly in ,one air-way often o( small dimensions, and therefore a very smalJ 
portion circulates through the entire working. ' 

) 

2240. Have you found the managers of the mines that you have visited, gene
rally speaking, turn their attention much to the questions connected with venti
~1 . • 

At some of the larger cnllieries in most of our important districts, I believe the 
lDanagers, as well as the subordinate overseers, have taken great interest in the 
subject, and within the last few years have done much to improve it. 

2241. But, generally speakingl with respect to the great bulk of managers of 
collieries, do you think that the principles of ventilation are well understood by 
them? 

I think not :l>y the bulk oftpem. 

2242. Do they appear to you to have turned theii attention to questions con
nected with the best methods of ventilation? 

Not IlUfliciently; the ventilation has been by many entirely overlooked, till a 
certain part of the mine. became so dangerous that something was obliged to be 
done. . . 

,2243. 'In, a great many cases is it not the fact that it has not been thought of 
at all? , . 

In a great many cases it has been the sort of accidental ventilation which I have 
spoken of. 

2244. In the course of your visits to collieries, have you frequently made sug
gestions to the managers of collieries with respect to improvements in ventilation? 

, Only in a few eases, where I have known the manager pretty intimately; 
because, in general, it appeared to be a matter of some delicacy to find fault with 
the existling system. • ' 

2245. Have you found, generally, much jealousy with respect to any suggestions 
of that kind? , 

In most instances, wbere I have visited the collieries under-ground, it has been 
merely as a private acquaintance of the owner; so that, under such circumstlmces, 
there has been no jealousy exhibited. 

2246. Have you ever had any commnnication with the managers of mines with 
.respect to the expediency of any interference on the part of the Government by 
means of inspection 1 

I have spoken with many· managers of mines in different districts on that subject, 
ond in most cMes' they have expressed themselves perfectly willing and desirous 

. that 
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that such inspection should take place; provided only that it were carried ont in 
a manner which should Dot interfere in any way with the workings, and that pro, 
perly qualified persons were appointed. 1 have also spoken with subordinate agents. 
IIIld with the men, on the same subject, and I have found 110 great disposition on 
their part to hall any movement. of the kind with pleasure. 

2247. Have you ever heard any contrary opinion expressed by colliery managers 
or owners? 

I have in several cases; particularly, I think I may add, in Lancashire. --. 
2248. An indisposition to admit of such an inspection r 
Yes. -

2249. Upon what grounds was the objection made? . 
I think a gr~at part of the objections were founded on admissions which, If they 

related to anything that took place at the surfu.ce, would excite the indignation of 
all honest men; generally speaking, they are connected merely with questions of 
stooling coal over the boundary. 

2250. They fear lest inspection should reveal some encroachments below? 
- Yes; although their objections applied more particularly to the showing of plans, 
or the sending of plans to any central office. 

2251. Is it in many instances that you have met with that sort of objection! 
In several instances; I would not say, by any means, in the majority of instances. 

2252. You have had some experience in examining coal-mines yourself; do you 
apprehend that ari Inspector, whose sole business it was to enter a mine, or to 
look at the plans sufficiently io acquaint himseU' with the methods -of ventilation, 
would have the means of judging as to the extent of any encroachment, or the fact 
of a coal-worker having exceeded his proper boundaries? 

I think he would have no idea: of it, unless he were carefully to examine the 
plan first, and then go uqder-ground. with the object of testing some particular 
point. 

2253. Supposing -an Inspector to be appointed by Goveminent, merely armed 
with the power of requiring admissien to the mine, and of seeing the plans So far 
as might enahlehim to judge of the methods adopted for coursing the air and 
splitting the currents, and so on. if he, with the superintendents and managers of 
the mine, were allowed to examine it, so far as to acquaint himself with those 
circumstances, do you think that he would have the means of forming any judg
ment as to the precise interference in any respect of the workings with the property 
of the parties? _ 

I think that in Buch case he would not have any means of judging at all of such 
encrollChments: 

2254. It would require a more minute and careful investigation t 
It would require a more minute investigation; in fact, I think, without instru

ments, the most practised person would generally fail in detecting anything of the 
kind • 

. ' 2255. He must compare the plan with the actua:! surfu.ce? 
Yes. 

2256. Did you ever make that observation to any ot those parties who objected 
to inspection upon that ground? 

I do not think that I ever did. 

2257. With respect to the persons charged generally with the practica.l super
intendence of the mine, have you had much communication with them? 
_ I have had a good dea:J both in the mines under-ground, and in surveying the 
geology of the surface. _ 

2258. Persons called overlookers, and by names of that kind? 
Persons called overlookers, and by various names in various districts. 

2259. Have you generally found that they are a olass of persons possessing 
much or little education! 

Generally very little; but I have also round them generally a class very desirous 
of obtaining information, but whose means of acquiring it have been very limited. 

(164.7.) Q G 2 2260. Do 
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2260. Do you think, from what you have observed of them, that they are parties 
fully competent to deal with any difficult circumstances in the discharge of their 
duty? 

I scarcely think so. If an unforseen circumstalJce occurs, in which they have 
not previously been practised, they have scarcely sufficient knowledge to cope with 
the difficulties which it may induce. 

2261. Have they, generally speaking, eo far as you are able to judge, received 
any instruction beyond the mere routine practice of their duties f . 

In very few cases, I should say . 
• ,2262. But supposing that the means of proper instruction were placed ,within 
their reach,' are you of opinion that they are desirous of obtaining it? 

I think that nearly all tho~e with whom I have conversed have been people 
particularly desirous of obtaining information; they have been picked out generally 
from the workmen, as being the most intelligent and educated, and have shown 
afterwards also a di~position to obtain knowledge. 

2263. Axe there any other points upon which you wish to enter f 
I have seen several experiments which have been made in Belgium, on the 

subject of comparing different mechanical means of drawing the air from the 
upcast shaft with the action of the furnace; and as I have not heard them alluded 
to in the course of the evidence, I thought it might be worth while to advert to 

• them. In the first place, they tried as an improvement on the furnace system 
large exbausting pumps, working by means of a piston. 

2264. In Belgium? 
In· Belgium; a very large piston. working in a cylinder. 
2265. Have you seen it in operation! 
I have not. 
2266. A sort olair.pump 1 . 
A sort of air-pump; and secondly, a cylinder moving in another, filled with 

water, similar in principle to a machine which has been in use for ventilating the 
inetallic mines in the Hartz for .150 years, and similar in principle also to what 
Mr. Struve has applied in Swansea. These two have been carefully compared as 
to the actual amount of work done with the furnace, and also with the ventilating 
fan, proposed by Monsieur Combes, the Government engineer, ond with the 
pneumatic screw of Monsieur Motte. 

2267. These have been used in different instances, not iu the same? 
They have been used in the same neighbourhood; they have been tested by 

several engineers, and the results published in the." Bulletin du Musee de l'Indus
trie." With respect to the results of the actual power developed, a~d that brought 
into effect by these engines, the engineers have not arrived at the same results; 
but Monsieur Traeenster gives us the result of experiments with the exhausting 
machine at the mine of "'Esperance in Seraing. 

2268. That is the exhausting pump f 
Yes; the ·engine-power was theoretically 33·66·horse power, and the effect 

was five-eighths of the power developed. The experiments of Monsieur Combes 
on the same engine have only given about one·third. 

2269. That was only about 17·horse power actually exerted by an engine 
of33! 

Yes; taking the quantity of air extracted with the exhausting machine, where 
the cylinders were worked in water, the cylinders being 3'66 metres in diameter, 
the effect found was 82 per cent. by Monsieur Trasenster. A further set of 
experiments was made by Monsieur Glepin, who is the. director of some large 
collieries near Liege; he found that the exhausting machine, acting in water .. 
produced an ell'ect of 25 to 40 per cent.; that Combes' ventilating·fun produced 
25 to 39, and 1;he pneumatic screw 17 to 26; then he tried the steam· jet at the 
bottom of the upcast, but which I imagine he must have applied more for the 
purpose of increasing the temperature than anything else, not looking upon it 
in the light of a mechanical agent. 

2270. You do not know of what pressure r 
N o,i t is not stated in the experiments as detailed; ~e got only a per-centage 

of 3'5 of useful ell'ect. 
2271. Then 
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2271. Then none ot those methods appear, as so applied, to have been very 
effectual agents of ventilation? 

w. W. Smyth, Ell}-

No; they have found that the furnace had always a very great advantage where 
the shaft was deep, wide and dry, and that in such eases it developed 80 per cent. 
of the effect which was due to it by theory; whereas in other cases, where the 
shafts were shallow or wet, it developed only 20 per cent. of the eame power. 

2272. In a furnace of the same power, did they find so much difference as 
betwpen 80 per cent. and 20 ? 

Yes. • 

2273. Between a dry shaft and a wet shaft! 
Yes. 

2274. The size of the shaft must also be taken into consideration! 
Yes; the diameters formed an element of the comparison. 

2275. And the depth 1 . 
Y cs; in several of the collieries in that neighbourhood 'which were closely 

experimented upon, it was found that the furnace pro\luced not more than 20 to 
25 per cent.; they have also calculated the annual expense in fuel, repairs and 
labour, on these different means of establishing the air current. In the under
ground furnace, which· utilised 80 per cent. of the heat generated, the annual 
exp.mso was 1,222 francs; in the ventilating fan of Monsieur Combes it was • 
1,350; in the pneumatic screw of Monsieur Motte, 1,755 ; in the under-ground 
furnace, which utilised 25 per cent. of the heat, it was 4,034 francs, and in the 
furnace placed at the surface, with a chimney above it. the expense was 15.414 
francs. The method of placing a furnace at t\le surface has been from time to 
time proposed. and, 1 believe, carried out in this country; and if a knowledge of 
such facts as these had only been communicated among the parties who have 
tried it. it must have led to a better appreciation of the advantages to be derived 
from placing the furnace only at the bottom of the upcast. 

2276. In the 1,222 francs was the furnace at the bottom! 
·Yes. 

2277. So that the difference between the furnace at the bottom and the furnace 
at the surface. according to those trials in Belgium. would be the difference 
between 1,222 francs and 15,414 francs? 

In the annual expense. 

2278. But is it quite certain that the furnaces were of the same power in each 
case? 

Those point~ were all calculated. 

2279. You have found a great difference in the mode in which the furnaces are 
used, have you not? . 

A very great difference, both in dimensions and mode of application. 

2280. And their efficiency. also, for ventilation must depend very much upon 
• \he mode in which they are applied? 

Very much indeed. There is a great difference also in the manner in which the 
return air is brought out. not only as connected with the quantity of air passed, 

. but Ill! to the safety of bringing the return air to the· fire. In some cases I have 
seen that the furnace is fed only with the return air, FO that if that air should be 
mingled with carburetted hydrogen to the explosive point, it would infallibly 
produce an explosion. It is also very desirable in some cases, as is done, I believe. 
in all the better-managed collieries in the North, but rarely elsewhere. to feed 
the fire with a portion of air "sealed" off from the downcast shaft, or " in-take" 

• air current. 

2281. In order to kcep up the requisite proportion of atmospheric air? 
Yes; and I believe that that system might be very much improved, and the 

furnace made a very much safer thing than it is at present. by means perfectly 
available, in order to keep up a rarefaction even after an explosion had occurred, 
if it were still more isolated than it is from the workings, and the retu\'ll air only 
coni('d in above it by a dumb drift, or divided from it by a brick separation sufficient 
to guard against its firing. 

(164.7') G G 3 2282. Do 
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w. W. Smyt&, Bag. 2282. Do you think that there are many points of that description in the 
- management cf the ventilaticn cf collieries which might be the subjt'cts of suggestion 

3<1 July '149. in the case cf Inspectors well acquainted with the matter 1 
I have no doubt there are many cases of the kind. 

2283. Have ycu found many cases, in the course of your examination cf coal~ 
mines, .in which such suggestions might .be made with advantage by persons well 
acquainted with the subject? .. . 

I believe, for instance, that if a person well acquainted with the Durham and 
Northumberland system of coal-working were to visit many of the other districts, he 
might suggest many useful alteraticns; and it is possible also that some improve-
ment i.ntroduced in the cther districts might be found useful there. . 

2284. Are there any other points upon which ycu wish to observe! . 
The furnace, as'a means of obtaining a draught, is decidedly very disadvantageowi 

in one point of view beyond a certain limit; if the air is to be heated to. a very 
great degree, the consumpticn of fuel required advances in a very high ~tio. . . 

2285. Did you ever cbserve an effect which has been mentioned in evidence to 
the Committee, which appears to produce a sort of paradox, after the furnace has 
been raised to. a certain point, by increasing the rapidity cf the current cf air 
through it, and thereby decreasing the prcportion of heat supplied to the amount 
of air which is to receive it ? 

. I have not observed that effect; I have not had the means of experimenting 
upon it. I have observed that by a similar increase of fuel,. a proportionate rapidity 
cf current is not always obtained. I believe one cause of it to. be, that the specific 
.helll; .of the air, when of the standard temperature and elasticity, is inversely 
proportional to its compression, so that when rarefied, it absorbs its specific heat, 
and becomes cool; that, no doubt, must be very mnch against its being rarefied to. 
the proper point by a limited consumpticn cf fuel. 

2286. In your examination of the causes of accidents, have you observed that 
the circumstances of the wind have had much effect upon the cccurrence of such 
accidents?· • 

I have, sometimes, from the current of wind itself, but at cther times, as con
nected with the fall cf the barometer, and the difference of temperature com
monly attending a change of wind; for instance, it is universally known among 
colliers that the ventilating current proceeds always with greater rapidity when the 
wind is in an easterly cr a ncrth-easterly directicn; but as socn as it changes round 
suddenly, and frequently, as it does, with a gale cf wind, to the scuth-west, or scuth 
or west, there is a fall of the barcmeter; and this, with the variation in tempe
rature, and the change of wind together, acts prejudicially upon the ventilation. . . 

2287. Looking solely to the direct acticn cf the wind, have ycu been led to· 
conclude that the fcrce of the wind itself has had the effect cf prcducing circum
stances under which these accidents take place! . 

It no dcubt, at the Darley Main and at the Ardsley Main, prcduced an injurious 
effect. 

2288. That is to say, the strength of the current cf wind repressed the current 
of the upcast shaft; ? , . 

Yes, and cn cne cccasion it was asserted, I believe with scme shoW' of; truth, 
that a portion of the upcast air liad been turned down the dcwncast· at the 
Ardsley Main. ., ' 

2289. Have you been led to. observe that explcsions have generally taken place 
with winds frcm one quarter rather than from ancther? " . 

Decidedly so.. 
2290. More with the south and scuth-west winds! 
Yes; in the first place, in this c;cuntry we have a greater proportion cf days in· 

the year cn wqich the wind is blowing from those quarters, and: in the second 
place the barometer is generally lo.wer when the wind is in thcse directicns than 
when it is in the opposite quarters, and also the thermometer higher. , . 

~29I. Have you any cbservaticns to. make upon the mode of' distributing the 
air through the workings cf a mine? 

It i81;00 frequently the case throughout cur ccal districts, that thE> advantage of 
having ~ number of air-ways, or splitting the air cn its exit frcm the downcast 

shaft, 



PREVENTIOJr OF ACCIDENTS IN COAL MINES. 239 

shaft, is not properly appreciated. If we take a simple. ease, . that of a single gal
lery ventilated by a pit at each end, and suppose, as in the ease of collieries, that 
the pit is of smallleogth compared with the workings, and tha~ the area ·of the 
pit is also very large compared with the workings, it will he clear that where they 
are of the same length, taking two galleries of this kind, the volume of air 
through them will, under similar circnmstances of motive power and velocity, be 
proportional to their sectional areas; so that, if we take a single gallery con
necting the two shafts, there will be the same volume of air passing through that 
gallery as there would be in each of thre~, if we take the two shafts, and connect 
them with three galleries of the same dimensions. 

2292. Can it be assumed that the quantity of air passing through two galleries 
would be proportionate to their ar!'la; would it not be the case that if you' dimi
nished the area of the passage through which you took the Cll,l'rent of air, the 
current would be diminished in greater proportion even than the diminution of 
air, in consequence of the amount of friction? 

That would be so; but I am only speaking of a case in which the shafts are of 
a very considerable size, so that they shall be ahle fully to take down the addi
tional quantity required for two or three galleries besides the first; and in those 
cases it is found practically that it is very easy to double or treble the quantity, as 
long as th/l air-ways are doubled or trebled. . 

W. W. Smylli, Ei!. 

3d July J I4g,. 

2293. That is to say. that doubling the air-ways of the same size, you would • 
double the Ijuantity of air? 

Yes. 
2294. Were you rightly understood to state that the quantity of air p8Slled 

thlOugh an air-way would be in proportion to its area? . 
I would say 80, takillg tbe lengtil or extent of these air-ways as very great com

pared with the sbaft, and also their area as very small compared with the area of 
the shaft. . 

2295. Supposing between two shafts such as you have described, two dift'erent 
air-ways, one of large' dimensions, say six feet square, and the other of very small 
dimensions, say three feet square, could you assome that the current of air passed 
through each of those by the same agency would he in proportion to its area! 

Independently of friction • 

. 2296. Would not the friction make a very great dift'erence in the amount of air 
which it was possible to pass through those passages' 

It probably would make a considerable difference, but I think it would be 
almost overlooked in practice in such a case as that assumed, where the velocity 
in both cases is the same. 

2297. Will you proceed with your statement! 
In such ease I would only observe, that where you have the natural means of 

creating a draught, it is very easy to increase the area. of the current; to double or 
treble, in many cases, the total quantity of air circulating through the works; but 
that where a furnace is employed, you would require to use in such ~ase double or 
~reble the quantity of fuel, although the area of the shafts need not be altered. I 
nave seen the importance, in several' cases, of a knowledge of that kind being more 
generally spread, inasmuch as there are many collieries throughout the country 
'which have shafts quite sufficient in their ares to take down double or treble the 
q,uantity of air which is passing through the workings. 

2298. But in which the ventilation is deficient from not giving sufficient power 
to the furnace? 

Exactly so, and from using only one drift or gallery out of two or more, as an 
air-way. 

2299. In such cases, then, there would be .nothing more required in the way 
of expense to the coal-worker than the additional fuel? 

Nothing more than a certain quantity of additional fuel; with respect to other 
accidents different from those of explosion, I believe that something ought to be 
said of them, for they are exceedingly numerous. 

2300. To what class of accidents do you allude? 
I am alluding principally to those from the fulls of coal, BlId of the roof;· I think 

tllat these are qUlllltiooa upon which it is very difficult to gain proper information, 
(164. 7.) Cl G 4 because 
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IV. IV. Smyth. Esq. 'because they depend so entirely upon the methods of working used in the districts 
d J-I-8 to which they apply; bnt I have seen that these accidents might occasionally be 

3 u Y I 49· avoided by a greater acquaintance on the part of the men with the principles of 
mechanics. 

2301. Is it not generally arising from carelessness in the people themselves! 
Not perhaps so much carelessness as in many cases their want of knowledge. 

I have been unde~-ground a great deal in the metallic mines both of the Continent 
and of England; in Cornwall, and BOme other counties where the men have occa
sion'to think a great deal for themselves to secure their own safety. they apply 
timber in various ways to secure the ground in which they are working, and they 
are tb.us able to render themselves safe in many cases of danger fully equal to what 
many of our colliers are undergoing. I have SClln rows of timbers put up in many 

. of the collieries ID. a way which would at once be considered very incompetent to 
support the weight by the miners accustomed to metallic mines. 

2302. Do you ·think tbat the people employed in the metal mines are better 
qualified to deal with those sort of difficulties 1 

Undoubtedly, from habits of thought being more usual to them, and frOID their 
having acquired a .better acquaintance with the principles of mechanics; so that 
when they have to set a piece of timber, or, in fact, any support to a roof, whether it 
.be of stone or timber. they apply it in consistency with sound scientific principles. 

2303. Do you think that in the case of the working of collieries, generally 
speaking, there are any simple means by which the danger from such accidents 
.could be avoided? 

I am afraid that there are no simple means. 

2304. Would it not entail a great additional expense in the working ofa colliery 
to provide properly against such accidents as those 1 

There are no simple means. I believe, which could be devised to apply to the 
majority of cases; In the thick beds in Staffordsbire, not a week passes without 
our bearing of an accident from the falling in of the coal or roof; that arises from the 
great height of the coal, 30 to 36 feet. Those accidents could perhaps be· diIni
nished in number by the method adopted in some of the thick coal in France, br 
working the coal at twice. • 

2305. In two stages? . ' 
In two stages; working first the upper division of the seam, and allowing all 

the ground to Settle above it, and afterwards working away the other part, perhaps 
i!fter 1\ lnpse of one yea,r or two years, according to the circumstances, the Htrength 
ofthe coal and other particulars. They then find the whole STound so settiell 
that it is like working a fresh seam. 

2306. What is the depth of that coal f 
1 helieve it is about 36 feet thick. 

2307. Where is that l 
At Blanzy. 

2308. Whereabouts is that? 
I believe in central France. I have 110t visited the spot, but haTe seen descrip

tions of it, and I understand Mr. Gibbons, one of the Staffordshire coal-owuers~ 
has commenced working in the same manner, by way of experimen,t. ' ' 

2309. Would there not be one great objection to that mode, that it would not all 
sink equally, and that the upper strata which was got last would be very muc\l 
broken r . , . 

It is no doubt very much broken ; and another reason against it is, that the coal, 
by the present system usual in Staffordshire, can be g~t much cheaper. 

2310. It is got by one working, instead of two ~ 
Yes, and the bringing down of the upper coals is a very cheap operation; one 

J>low sometimes will bring down many tons weight. 

2311. Only with considerable danger? 
Always attended with considerahle danger. 

2312. They d~ive the pick wbere they see that they can bring down a vast 
'luantity of material, without thinking of the danger which it incurs? 

That, 



PREVENTION OF ACCIDENTS IN COAL MINES. 241 

That, no doubt, is one cause; but then, again, there are such vertIcal joints and 
horizontal partings through the coal, that in many places you may a.ppear to be 
standing under a perfectly sound roof, when there is a joint above you which may 
give way at any time. 

2313. Then, there are no improvements which you think can be introduced to 
secure the works against such accidents? 

I am afraid that no means have been as yet suggested with respect to coal of 
that beigh t. 

• 
2314. With respect to other seams of coal, do you think there is any improve

ment which it would be possible to introduce into the working of coal-mines, not 
involving any heavy expense, which should secure the work-people against the 
fulling of the material?' . 

I believe that one of the most efficient methods of working, and one which is 
liable to the fewest accidents, is the system followed in Shropshire: 

2315. What is that ~ . 
It is called the working by the long wall; it is efficient, not only as guarding 

against accidents by falls from the roof, where the men are acquainted with the 
setting of timber props properly, but it has also the advantsge of securing a most 
efficient and simple system of ventilation. It is only applicable to certain seams of 
coal, under certain circumstances; but I believe it is applicable in many districb 
where at present it is almost unknown, or where, at all events, it is not used to the 
ez:tent to which it might be. . 

2316. Can you briefly describe that method? 
The shafts are sunk at the lower part of the field of coal to be worked, while a 

level, or pair of drifts, is driven out in each direction, and to the rise of these, 
commencing from the shafts, they begin to work away the coal in 8 long line, 
taking it in a" long wall," from which the term has been derived; and as they go 
on, they leave from these shafts branching roads through the "gob," either rect
angular or angular in their direction, according to circumstances, and leading to 
the body of coal in this manner- [descrjbing the same]; so that they are conti
nually up to the face of the coal which the men are working. The whole of tins 
is one long fresh face of coal, along which the men are distributed, and the roof iJi 
.the immediate neighboul'hood of it is supported by props in three or four rows, 
which, as fast as the men advance in this direction, al'e removed, and placed 
further forward, whilst the roof behind falls in, and would cut off the communica
tion from thence to the shaft but fOf the roads which are kept open by walling at 
the sides. 

2317. Of what are those roads made? 
All the refuse coal, and the roof which falls in, are packed, and the roof between 

the road-ways falls down so close, that no room is left for any gas to accumulate 
and form a dangerous goa£, and, after several years have elapsed, it is found that 
the space from which the coal, perhaps six feet thick, has been taken away, is 
often condensed into a few inches, so that there is no possibility of any dangerous 

. 'reservoir of gas being formed. Then, as another advantage, the air is taken at 
once from the downcast shaft, in one unbroken stream, right round the face of the 
working, and comes stl'llight away to the UP"BSt, thus obviating the expense and 
dangers of doors, stoppings and crossings. The consequence is, that however 
powel'ful the gas along this face of coal, it must be reJDoved by so powerful a stream 
~~ . 

2318. Is that coal liable to much di~charge of gas ? 
Some of the coals in Shropshire are exceedingly fiery. 

2319. Are all the Shropshire beds worked in that manner r 
I think all of them. 

2320. What is the thickness of those divisions ~ 
They vary from two feet to eight. 

2321. Are these passages constructed by the building of a sort of wall as they 
go on? . 

As tfiey proceed, certain men beiog employed to construct the roads. 
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2322. What are they covered with? 
The natural roof of the coal·seam. 

2323. They are huilt up to the roof? . 
Yes; the levels and headings or drifts are cut generally only up to the roof of 

the coal. 
2324. Then, supposing the coal falls in large masses by the side, does not it also 

disturb the galleries? 
It forms a heavy weight; but if the walls are built of sufficient thickness, it 

seldom disturbs them much, and if it does, they cut it away; they employ a number 
of men to keep the roads always in order. 

2325. They get the coal out very perfectly in that way! 
There is no waste at all. 

2326. Are the props generally strong enough to support the roof? 
In most cases; occasionally they are crushed. 

2327. What size are the props to support the roof? 
The props t08upport the roof are of ordinary timber, six or eight or ten inches 

in diameter. 
2328. And only one set is required, which is moved forward as the works 

proceed? 
Yes; they are generally in three rows. 

2329. Have you' at all considered the comparison between iron props and 
wooden props; their comparative advantage? 

I have considered the subject; I think I saw them at Elsecar; Mr. Biram showed 
them to me there. 

2330. Have you beeu in the colliery at Elsecar ! 
. I have not been in the colliery, but on the surface. I did not :hear then 

whether they had been tried' for a sufficient length of time to determine their 
relative advantage. This mode of working, I believe, is carried out in a few 
collieries in Wales. 

2331. You said that it would apply to certain beds of coal; can you state in 
what cases it would be inapplicable? 

In the first place, where the coal is a very thick one, it would be attended with 
great difficulty. 

2332. Such as the Staffordshire! 
Su('h as the Staffordshire, although it has been tried also by Mr. Gibbons; and 

where the area of the colliery is very extensive, and the roof is tender, such a mode 
of working is inapplicable. The Shropshire agents and colliers, however, are so 
impressed with the value of this mode of working, that they assert they could 
work it under all circumstances, and that they would not be afraid to take any 
colliery in Lancashire, or any other district, which is worked by the post and stall 
method, and work it by this. 

2333. In the post and 6tall method there is a certain waste of coal, is there not? 
Always a considerable waste of coal. 

2334. With respect to the rapid dips in coal, is the ('oal in Shropshire horizontal 
generally, or are there rapid dips? 

The dip is in general not very considerable; I believe that favours the system. 

2335. How would it be npplicable in pits where there is B rapid dip! 
It would no doubt be more difficult to carry out that system, although the 

Shropshire colliers are confident of its value even there. 

2336. They have considered that objection, and think that they can over-
come it? • 

They have. I have also been under-ground in one of the principal collieries at 
Zwickau, in Saxony, where they work the coal in a somewhat similar manner, 
although the dip is more considerable than in Shropshire, and where it is found to 
be very successful. 

2337. That would be a very secure mode of working; there could rarely be 
accidents in that mode of working? 

Theft: 
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There would velY seldom be accidents; indeed, I believe that the Shropshire II'. W. BmylII, E.g. 
district, although most of the coals are fiery, is the most secure from accidents of -
any in the kingdom. ad July 1849. 

2338. How is the coal worked in Belgium generally! 
I believe by the post and stall method. 

2339. What is the greatest length that YOI1 have ever Slllln in the face of the 
coal, of one wall of coal ? 

I have seen in the south of the Shroptlhire district as much as 180 to 200 yards 
long; but in Derbyshire Mr. Woodhouse is working in one wall as much as 400 
yards. -

2340. In a dip up or doWn, whichever way it lies, would it be worked with 
equal facility? 

I believe whichever way it was, it might be worked with equal facility; but 
possibly where the dip was very rapid, it would be better worked on the post 
and stal\ system. 

2341. Are you aware whether those roofs to which you have referred are 
expensive? 

The expense of the roads differs very much, according to the nature of the roar. 
In some cases, where the roof comes down, and they are obliged to cut into it, it 
is expensive. 

2342. Then there is a good deal of blasting? 
If the roof is a stone roof. 

2343. It is then necessary to blast the rock? 
Yes. 
2344. But you were understood to say, that that was not a matter of frequent 

occurrence? 
It was not the case in either of the collieries which I visited; the roofs were 

generally shale roofs. 

2345. They vary ? 
They vary exceedingly. 

2346. Are there any other points which you wish to mention! 
There is one point to which I should wish to direct the attention of the Corn. 

mittee. I think it exceedingly desirable that a sufficient and spontaneous circu
lation of air should be attended to in placing the shafts, by putting the upcast shaft 
at a considerable distance from tlle downcast, and on the rise of the coal, inasmuch 
as after an explosion has occurred, it is generally the case that we find nearly two
thirds of the men have been killed by the eft'eets of the after-damp, and many of 
them are in positions where, if they had been able to get into a good air-way, they 
would have been saved. Now it is too frequently the case that the shafts are 
placed close together, and that a communication between them is at once opened 
by an explosion, and consequently the air passes down one and up the other, and 
,~he whole of the works are laid dead; whereas if there were always a considerable 
length of air-course maintained, the men would know that by running along the 
different workings to this principal heading, they would always get air sufficient to 
Bustain life. 

2347. And if there was a dift'erence orIevel, there would usually be some amount 
of natura! ventilation going forward, even although the partitions might have been. 
destroyed 1 

There always would be a natural ventilation earried on there, and if the furnace. 
plnn should have been in use, the sides of the upcast shaft, supposing the furnac9 
to be put out after the explosion, would retain a sufficient heat always to give the 
current an inclination in tbat direction; whilst, if the mechanical means at the sur
face, or the steam-;iet, should be employed, they might be still in action, ~d still 
carryon the required clIl"rent. 

2348. Are you aware wbether, in Staffordshire, there are very frequent accidents 
from the breaking of the ropes ? 

There are many accidents from that cause, arising froxq thl! ilnperfection of the 
method of raising and lowering tlle miners and co!ll. 
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. 2349. Have you ever seen any means adopted there for obviating such 
accidents? 

I bave seen Mr. Fourdrinier's apparatus. 

2350. In Staffordshire 1 
Not applied; but I believe that any apparatus of that kind might in many cases 

be exceedingly useful, because it is too much the practice there to draw both coal 
and men with single-linked chains, which I think ought never to be permitted. 

2351. You tnean the ordinary chain? 
Yes. 

2352. What should it generally be 1 
Either a flat rope or a flat chain, a chain of three links, where the breakage of 

one alway.s shows itself. Moreover, they generally draw the men without" guides," 
so that accidents are exceedingly numerous; as, for instance, where a man strikes 
against the side of the shaft, or a piece of coal falls out upon a man at the bottom, 
or any other circumstances of that kind occur, in consequence of the rough mode of 
effecting these operations. 

The Witness is directed to withdraw. 

Ordered, That this Committee be adjourned till Thursday next, 
One o'clock. 
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2353. YOU are a mining engineer, and have had a good deal of experience 
in the mining operations of the West of England? 

I have. I reside at Swansea; and I am a civil engineer, and coal-viewer, and 
a member of the Institution of Civil Engineers. I have had experience in mining 
for the last 15 to 20 years. I am viewer to one of the largest works in South Wales, 
belonging to the Governor and Company of Copper Miners, and which is now 
in the hands of the Directors of the Bank of England, for whom I act also. I am 
likewise viewer to a great number of lessors of collieries, and am very extensively 
consulted on mining operations. 

2354. In the course of your connexion with that branch of business, have you. 
been led to turn your attention very much to the question of the ventilation of 
mines? ' 

I have. 

2355. Will you be so good as to state to the Committee, in the first place, 
generally, the conclusions at which you have arrived, from your consideration of 
that part of the subject 1 

I think the ventilation of mines in South Wales (I am particularly alluding to 
the South Wales coal-field) is, generally speaking, very defective; there is a very 
low amount of ventilation in collieries. 

2356. What does that arise &om principally? 
I think it arises in numerous cases from physical defects in the mines, which 

are very difficult to remedy, and which I do not think are capable of being re
medied, except by mechamcal means. In order to illus.trate what I mean, 1 have 

.. prepared a series of diagrams, which represent upcast shafts, in order to show 
thnt there is a very important element in the 'ventilation by furnaces, which 
is the depth of the shafts. This represents a series of eight shafts-[producing a 
Diagram]-from 200 fathoms deep down to 25 fathoms, with an average tempera
ture of 11 0 degrees in the upcast shaft, the downcast shafts having an uniform 
average temperature of 60 degrees. The dark green part of the shaft represents 
the amount of expansion in an upcast shaft of 200 fathoms deep. with an average 
tem perature of 110 degrees: and it shows how that column of expansion declines 
till It gets down to a shaft of only 25 fathoms deep. In the first case the amount 
of expansion is 19 fathoms and i.'.ths; that is, in the 200-fathom shaft. 

2357. Thnt is to say, the prolongation of the column of air from expansion? 
Yes; and in the 25-fathom shan it is only a little more than two fathoms 

and a half. 

2358. That is to say, the same expansion in two columns of those comparative 
lengths would produce those proportional results? 

Exactly. Alongside of these, I have prepared another set of shafts, ofthe same 
depth, in order to show the temperatures which are necessary in each of them, to 
keep up this amount of expansion 1 that id represented by these red colours; and 
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• 
W. P. Sl,.,.'IJI, Esl[. here are the temperatures marked. You may take any shaft you please; here 

-- is a shaft of 125 fathoms; the temperature has to be increased from 110 degrees 
6th July .849· to 140. 

2359. In order to maintain the same column of air as is produced by the 110 
degrees in the deepest shaft? 

Yes' and when you arrive at a 25-fathom shaft, it will be necessary then to 
have a'temperature of 460 degrees. The object of this diagram is to show that 
the ventilation of shafts is not equal, except under the same circumstances of 
depth and temperature; that if you have not depth you must make it up by 
temperature; a temperature which, in many case~, will J:le impr~ctieable; for 
instance, a temperature of 460 degrees would be Impracticable; It would burn 
people who went to it, and destroy the shaft; a temperature of 200 degrees 
would be too great, and that is the average temperature, because the temperature 
near the furnace would be very much greater than this; a temperature of 193 
is a very great temperature; a temperature of 160 is a very great temperature, 
but still that temperature is made use of occasionally in some of the mines in 
the North; the upeast shaft of the Haswell Colliery has an average temperature 
of 160 degrees. I wish to explain that in numerous cases in collieries the up
east shaft is very important; that it is, in fact, the gateway to the colliery, 
through whieh the men are admitted, and the horses, into the mine, as well as 
drawing up the coal. 

2360. Is that more frequently the case than with the downcast shaft? 
I do not know that I could venture to say that exactly, but in numerous cases 

it is so; besides which. in many pits there are brattices, and therefore, if you 
have a high temperature, you destroy your brattices; therefore I have estimated 
these shafts at 110 degrees, conceiving that to be about the fair average tempera~ 
ture which makes it practicable for such purposes. Now, with reference to 
calculating the ventilating power of a shaft in this column which is expeJled out 
of the shaft, the velocity which the current will have will be that velocity which 
a body would acquire in falling through that height j that is the calculation 
of it. 

2361. That is according to the theorem delivered ioby Mr. Wood in his 
evidence iil the year 1835 ? 

Very much like it. 

2362. That is the recognised mode of calculating the power of that expan
sion? 

Yes; 100 parts of air will expand to 131 5-10ths when you raise it from 
32 to 212 degrees, which gives an expansion of 1'480 for every degree of 
temperature; that is the ground-work of the calculation. There is a formula 
which I have put; I do not know that it is worth troubling your Lordships 
with reading it; here is an explanation of it: I wish to draw the attention of 
your Lordships to this circumstance, particularly in Wales. The nature of our 
coal-field is, that we have a great many very shallow mines with shallow shafts, 
and .therefore have not the means of having a powerful ventilation by furnaces; 
the stratification varies from the horizontal up to a rise of 1 in 1, and in some 
cases the surface of the ground rises in the opposite direction to that in which 
the stratification dips. 

2363. Are the beds in South Wales frequently found at such an inclination 
as 1 in I? 

All along the south side of the coal-field they are very steep; 1 in 1 would 
be the extreme, but it would gradually go down from that to the horizontal. 
This case is a dip of about 30 degrees; the dip of a great many mines in South 
Wales, where the coal seam dips rapidly, and the ground rises in an opposite 
direction to the dip of the seam; it then becomes impracticable to sink shafts for 
the purpose of making a deep winning, because it would be too expensive. The 
mode adopted, therefore, in many cases,' is to follow the seam down by an 
inclined plane, carrying pumps down, and drawing the coal up. Now the 
proper thing to do for ventilating a mine of this sort, would be to place the 
furnare at the deepest part of the mine; but if that wert' done, it would ae neces
sary to construct a culvert all the way up, which would be nry expensive, 
otherwise the workings would be smothered with smoke; and therefore the plan 
lVhich is nften adopted is to place a furnace and a small chimney at the top of 

the 
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this sort, because you have a long upcast columB below the furnace, which never 
exceeds the temperature of the mine, and the downcast column in hot weather 
may therefore be hotter than the upcast column in the mine; and such /I venti
lation will reverse itself. I can mention one instance of it where it did reverse 
itself in a colliery near Neath. 

2364. With a furnace? 
With two furnaces. • 
2365. Did it reverse itself in spite of the two furnaces? 

w. P. Sfruw. EI,_ 

5th July 1849-

Yes. I have a diagram of it, because I thought it would be an interesting 
mustration of the effect. This-[producing the same]-represents a Section of a YUI. AppODdix 1. 
Colliery at Britton Ferry, belonging to the Neath Abbey Coal Company; it is a Plan, ~o. XVI. 
vein of coal dipping at an angle of somewhere about 30 degrees; this line repre-
sents the surface; this is the upcast column for a length of, I think, about 300 
yards. A furnace is placed here-[showing the same] ;-there is then a culvert 
carried along the surface of the hill, and another furnace is placed here; in last 
summer this ventilation reversed itself, and drove the men out; now it is easily 
accounted for. The total vertical height here is 107 fathoms. In order to illus-
trate it, I have assumed the trmperature of the atmosphere to be 82 degrees, 
which is not extraordinary in very hot weather; the temperature of this upcast 
column below the furnace 63 degrees, and this culvert, which is heated by the 
furnace, I suppose to be 100 degrees; that will give a downcast reverse column 
of expansion of two fathoms and four-tenths. Now this is the dip of many 
collieries in South Wales; this is a similar dip to the Eaglesbush Colliery, but 
which is less in degree, to which my apparatus is applied, and which I shall have 
the honour of describing shortly. 

2366. If the temperature obtained from those two furnaces in that culvert 
was 100 degrees, and the temperature of the upcast column was 63, you would 
take the average? 

You would then have a column of atmosphere at 107 fathoms, of 82 degrees •. 

2367. The average between the two? 
The average between the two; and that will give you a downcast column; 

that will make the furnaces go downward. 

2368. How comes it that with two furnaces the temperature in that culvert 
was not raised above 100? 

I have assumed it to be that, because the furnaces are not very large; and this 
is all along the surface, a culvert along the side of the hiII, and therefore with 
an extensive surface exposed to the cooling effects of the atmosphere; it was the 
fact that it was a downcast, and I have assumed the temperature to see if I 
could account for it. 

2369. In order to understand such a phenomenon as that, one must take into 
calculation the power of those furnaces; we apprehend, from your description, 
that they must have been inefficient furnaces? . 
,. Yes; not very inefficient; with very powerful furnaces you might do it; 
when a great extent of the upcast column is below the furnace it is a very bad 
state of things. . 

2370. The temperature of the upcast column being 63, and the temperature 
of the downcast in this case being 82, there would remain about 19 degrees to 
overcome? 

Yes, in the wrong direction. 

2371. Then, supposing that two powerful furnaces had been applied, they 
would have had to overcome those 19 degrees before they could have produced 
the upeast current 1 

Exactly; but whenever the temperature of the atmosphere increased, it would 
always go in deduction of the ventilating power of the furnaces. Now that is a 
circumstance which occurs to every furnace, only the furnace cannot. in some 
cases be overpowered. In the case of such a furnace as we have heard of from 
Mr. Nicholas Wood of that high temperature, it could not possibly be overcome, 
but still there would be always a deduction; the downcast column must unques
tionably in hot weather be warmer than in cold weather; that is one unfavonr-
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2372. And highly inclined? 
Yes; and a small area for the upcast shaft, which is another very important 

ingredient in the ventilation of mines. We heard, from Mr. Nicholas Wood, 
of an area of 160 feet; you will find some of the upcast shafts in Wales not 
more than three, four or five feet in diameter, sometimes more; I do not mean 
to say that that is so universally. ' 

2373. Do you suppose that in applying heat to produce a current, you obtain 
more power in a perpendicular shaft, or in an inclined shaft, like that of which 
you have heen speaking? 

I think you get more in a perpendicular shaft; you have very much more 
surface to the same heat in a longitudinal shaft, and you have more friction. 

2374. Do you think that the tendency of the rarefied air to rise would 
contribute to give more power in a perpendicular shaft than in au inclined 
shaft? 

I think so, on that account, that there would he less surface to heat by the 
furnace, and less friction and shorter column. 

2375. These being the conditions of ventilation in those collieries in Wales, is 
it your opinion that, generally speaking, the ordinary furnace yentilation is a 
sufficiently powerful agent to render it effective 1 

I think, in many cases, t.he ordinary furnace ventilation is not sufficiently 
powerful; there are some deep shafts with furnaces. I could mention one colliery, 
which is a very fiery colliery, belonging to Mr. Thomas Powell, of Aberdare; 
he has one upcast shaft there; I do not know exactly the depth, but it is a very 
powerful furnace; he does nothing else but use it for ventilation: then I believe 
the ventilation in that mine is very good; so I have heard; I have never heen 
in the mine myself. There are exceptions to the rule, but there are numerous 
cases such as I have mentioned, which I do not think it is possible to remedy 
except by mechanical means. 

2376. Then was it the conclusion at which you had arrived from an exami
nation of these questions respecting ventilation in the collieries in Wales 
that led you to endeavour to devise some different method of accomplishing 
ventilation? 

It was. 

2377. Will you state the mode in which you were led to judge that the venti
lation might be better effected? 

In considering the principle of ventilation by furnaces, [ saw that it was 
exceedingly limited in many cases where the shafts were shallow, and it led me 
to consider whether some mechanical plan could not be devised of ventilating 
mines, which led me to invent the ventilator, for which I have taken out a 
patent. 

2378. Will you be so good as to describe that apparatus to the Committee? 
This apparatns, which is a model, represents two pumps; they are two 

gasometers which move up and down in a case of masonry; the lower portion of 
this masonry is a tank of water; the water forms the hermetical seal which 
prevents the air traversing from the inside to the outside of the gasometer. 

2379. You do not mean that the whole area of that cylinder is filled with 
water entirely! . •. . 

Up to he [skowinrrtlie same.]-There IS then a cylmder of masonry commg 
up through t e water: which admits the air to fill this gasometer, as it rises up. 

2380. Then he water does not fill the entire area? 
No; it fills it except such a space as would be sufficient to admit the air into 

the gasomet.er. hese pumps are double pumps; these are the ~utlet valves, 
and ther4!: are four 'Corresponding inlet valves; you must have an Inlet and an 
outlet valve to a pump. -Then this is attached to the shaft of the colliery, and is 
worked by a stearn engine which creates the ventilation. I can take the top of 
this model off, hy wh,,::h it will be understood a great deal better - (The Wunes8 
dOes so].-Now that i~" still a pump, but this pump will only draw half ~he 

\ q~~ 
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quantity of air, I ha"ing taken 011' the top. As this ascends, it fills with air from W.,P. Stru.I,EStJ· 
thE! mine; as it descends, it expels the air that it has received. . i 

2381. Through this valve? 
Yes; it receives a quantity equal to its own bulk in this top case, and when it 

comes up again, it of course expels it, so that it works both ways; and it is in 
fact merely a hollow platform, moving in a cylinder of masonry, and in water, 
with scarcely any friction; the model makes a little noise, but with the machine 
YOIl can scarcely hear it. The macvine which I have erected at Eaglesbush 
Colliery' has two gasometers of 12 feet in diameter each, capable of being worked 
to a 4.feet or a 6·feet stroke. If they were moved at the rate of 200 feet a 
minute, tIle apparatus would discharge 40,000 cuhic feet of air per minute; the 
outside of the apparatus is constructed of masonry; all that you have here is 
merely a cylinder of masonry; the top is covered with wood; there are two 
sheives or wheels over the top, and two chains g(jing to the steam-engine, and 
two cranks in opposite directions on a shaft. Those two gasometers balance 
each other, and dcscend by their own weight; in that manner a vertical motion 
is prod uced. 

2382. Then do you make the upper case of these cylinders air-tight? 
It is quite air-tight. 

2383. Therefore the piston in rising admits air.from the chamber in which it 
moves? 

Yes; as it ascends now, it fills with air from the mine; there is the cylinder. 

2384. As it descends, it drives out the current? 
Yes, and the top of this chamber fills from the mine. 

2385. How is it that that chamber becomes filled with the air as the piston 
descends? 

liB this ascends, this chamber fills. 

2386. The moveable chamber fills as it ascends? 
Yes. 

2387. But as it descends, it expels the air which it has received ~ 
Yea, and leaves a vacuum behind it. 

2388. Which is filled how? 
From this tube-[showing tM tube]. 

2389. nlled from another pasEage ? 
Yes. 

2390. Which communicates with the mine? 
Which communicates with the mine. 

2391. With a valve opening into the chamber? 
Yes; the area of each of these valves is equal to 16 superficial feet in this 

. ..case, and there are two sets open at the same time; so that there are 32 super
ficial feet open to receh'e the air of the mine, and 32 superficial feet open to let 
the air out of the mine. 

2392. So that as they are working togetller, whilst the one is filling with air 
from the mine in its interior, the other would be filling from the air of the mine 
in the exterior chamber? 

Exactly. This apparatus is worked by a small engine of 5-horse power, 
and it is one of those collieries which I just now stated was difficult to ventilate 
on acconnt of the size of its upeast shaft, and the shallowness of the upca5t 

'shaft. I will give the area of the upcast shaft, for it is only 3 feet 6 inches 
in diameter. 

2393. What is the depth? 
It is about eight fathoms deep, and descends along the seam of coal about 

600 yards, and it would be impossible to ventilate it by furnace: last summer 
they had a furnace there, and wel'e obliged to desist working several days, the 
weather was so hot; the air was in a perfect state of stagnation; but since they 
have bad this apparatus that mine is cool; they have abuudance of air, and they 
can "'ork iu everyone of the stalls without any safety lamp. 

(164.8.) I I 2394. Is 

5th July 1849. 



Slh July 1849· 

Yid. Appendix I., 
Plan, No. xvnr. 

250 MINUTES 0F EVIDENCE BEFORE 'SELECT COMMITl'IIE ON THE 

2394. Is this apparatus placed over that shaft! 
It is placed close to the top of the shaft, not over it; hut a culvert is brought 

to it. 

2395. Then the shaft itself is closed in? 
Yes, and it drives through this small space of 3 feet 6 inches in diameter 13,500 

cubic fect of air per minute; it cannot do more, as the engine is not sufficiently 
powerful. 

2396. What is the extent of the workings of that mine l' 
The proprietors were kind enough to lend me their Colliery map, so that 

I might have an opportunity of explaining the whole thing to your Lordships
{The Witness produces the same].-This is a Colliery, with a vein of coal abont 
five feet thick; it dips to the north at an angle of about 1 in 6 in this direc
tion-[sltowing the sameJ.-This is an inclined plane through which the coal is 

. drawn up, and is the downcast shaft at present of the colliery. The whole of 
tI,e ",ein of coal above here has been worked out; these are all old workings. 
The air descends this downcast,' and then alon g the level heading of the vein 
supplying these stalls, which is where they get the coals; it traverses backwards 
and forwards, and finc;ls its way dowll. this ehannel, and np along this up
cast passage to this point where the apparatus is fixed. The .distance which the 
air travels, as well as I can estimate it, is about a mile and three-quarters. 

2397. Does this space of old workings communicate with the passages l' 
They have had some difficulty in getting the whole hody·of air which comes 

out of this pit to traverse the whole of the mine, because the upper portion of 
the mine throngh which the upcast air-way passes is all 'Worked out, and they 
have been to a considerable expense in plastering this air-way, so as to make it 
air-tight; but in extracting these 13,500 feet of air per minute through this small 
pit, it creates a rarefaction of about two inches and three-eighths on the average, 
which is about 121bs. per square foot; the same pressure as Mr. Wood stated was 
in the Hetton Colliery, and which is about a velocity of 24 feet per second. 
Since this apparatus has been at work, all through this hot summer, they have 
not lost a single day, and it has enabled them to work a larger quantity of coal, 
and the result is highly satisfactory to the proprietors. 

2398. Can you state. during the recent hot weather, the minimum power 
which they have obtained from it? 

The machine works regularly at about 7 i strokes per minute, as regularly as 
can be; it is the same all the time; the same -quantity of air is passing through, 
whetller it is cold or hot, merely with a difference in the expansion of the air, 
of course, which would not be much. Then 1 should like to make some 
calculations from that, because 1 think it is important with regard to this 
invention. 

2399. You state that 13,500 cubic feet per minute is what 'it is now drawing, 
and that you think that that is the utmost which it is capable of drawing through 
these passages ? 

Yes, tllat is the unit of the power of ventilation of a mine under these circ1,lm
stances; it does not matter whether it is by this apparatus, or a furnace, or 
the centrifugal fan; whatever apparatus is placed there must rarefy to that 
extent in order to pass 13,500 feet through the mine; that is perfectly clear. 

2400. Have you had an opportunity of comparing .a case like that which yqu 
have been describing to the Committee with the workings in the North of 
Englandr 

I have. The ventilation of the Hetton Colliery is 160,000 cubic feet of air 
per minute, through an area of 150 superficial feet for the upcast pit. J be
lieve that is as nearly as can be what Mr. Wood stated. The ventilation at 
Eaglesbush Colliery takes out about I-12th of the above ventilatioll, with an 
engine of 5-horse power; and at the same pressure it will, therefore, require 
12 such engines and 12 such sized pits to do the same, or a 60-horse power 
enaine in an area of 115 superficial feet. Now as the npcast pit is 150 super
ficial feet at the HettonColliery, the powers will decrease in the inverse ratio 
of the squares of the areas of the pits; therefore the power which will be required 
to drive 160,000 cubic feet of air, when brought by my apparatus through a pit 
of HiO feet area, will be 31-horse power; 31-horse power will be, therefore, 
required to take out 160,000 cubic feet through an opening of 150 feet. Now 

this 
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thie amount of TeJltilation is more than double the average of the North> and W.P. &",n,E~. 
supposing it were required to pass through such a pit only 80,OO() cubic feet 
per minute, it will only require one-fourth of the above power, namely, about 5&h July li!4!}o 

s-horse power, because the power will decrease as the squares of the quantities. 
Without going minutely into the calculation of the various sized upcast pits, 
the performance of the apparatus at the Eaglesbush Colliery, which at present is 
only developed to the e%tent of one-third of its capabilities, shows that a 
12.horse power engine will provide ample ventilation tOr most of the collieries in 
the North of England. It is merely in that sort of general way that I wish to 
apply it; the element in the questIOn is 90 much the al'ea of the upcast pit, 
that that is in fact almost every thing. 

2401. Have you seen your own apparatus since it has been in operation? 
Yes; I have visited it several times since. 

2402. ADd you have fuund it performing constant duty to tbe amoullli which 
you have stated 1 

Constant duty. On one occasion I 1J'ied it with Biram's anemometer, which is 
a very beautiful instrument, and which was exhibited here a few days ago. I 
left that anemometer ill the main drift which leads to the air.pumps for three 
hours, and the eakulation by the anemometeJ' and by this ventilator was extra
ordinarily near ;' I forget exactly what was the difference, but it was exceedingly 
slight indeed, which is very interesting. 

2403. Is the result to pass the air thoroughly and effectually tbrough aU these 
passages 1 

Quite. 

2404. Will you inform the Committee what the expense is of an apparatus 
such as you have placed at Eaglesbush? 

The expense of the whole of this complete, without t,he steam-engine, is about 
300 t., and I consider that an ample estimate; it cost them 300 I., and I think if 
they put it up again it would cost 250/. ; but in saying that, I include everything, 
all the masonry, and all the connexion of drifts with the pit; I do not mean 
merely the iron part, but all complete. 

2405. Do you suppose that you could undertake, in a case of this sort, to 
place an apparatus of that description in operation for the sum of 250 l.1' 

I should be incurring a risk; I would not mind taking a dozen of them at 
300/. 

2406. Is the wear and tear considerable 1 
Very slight indeed; it is merely a platform going up and down in guides; it 

is only a repetition of what is in action in every c&al-pit in England, of a plat. 
form moving up aDd down in guides, through a space of four or six feet; it does 
not touch the sides at all. 

2407. Your estimate, of course, assumes that there is a steam.engine, which 
is not included 'I 

" Yes. 

2408. What would be the expense of a fan, which would produce the same 
amount of ventillltion; have you consideJ;ed that! 

No, I have not; the fan is a different principle altogether; it is centrifugal. 
I must not say anything against the fan, because Mr. Bruntolll has already given 
his evidence upon that subject. but very likely we should differ in our opinion 
upon it. 

2409. Practically, has not the fan in a great degree superseded every other 
method of introducing air, at low pressure, into furnaces, as being more econo
mical than any other; more economical, for instance, than an apparatus of that 
s~? . 

The fun is used for small cupolas for melting iron. where they require a large 
body of air at a low pressure. . 

~41 O. But has not the fun practically superseded almost every other method, 
cylinders, hy~raulic machines, and Learly every other in practice, being found 
more economical! 

I am not aware of them. 
(164. I.) 112 2411. The 
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2411. The question refers to whether low-pressure air is required in cupolas r
In cupolas it is. 

2412. And in practice it has been found more economical? 
I suppose so, since it is used; they require a larger body of air at Ii. low pressure 

and they find the fan very convenient for that purpose. • 

2413. If the fan, as a fact, has been found more economical than every other 
tried method for introducing air at low pressure into furnaces why should not 
it be more economical for taking air ont of mines at low pressu;e ? 

Each thing stands upon its own merits, of course. 

2414. Have you formed any estimate as to the first cost of a fan of equal 
power with your machine? 

I have not. 

2415. Would not you require a higher pressure in this case than you would 
in the case of a cupola? 
. No, I should think not. ~ should .sa~ with regard to this apparatus, that thig 
IS a perfect anemometer, as It were ;It IS a perfect measurer of the air' if you 
applied an indicator to it, you might register, of course, from one end of the 
year to the other, the exact quantity of air taken out of the mine. 

2~16. By knowing the capacity of the vessels which receive the air? 
Yes. . 

2417. It would depend upon the rarefaction of the air whether it were more or 
less according to the temperature, would it not? .. . 

Yes, according to the temperature. 

2418. It would vary according to the temperature? 
Yes. 

2419. You must reduce it to a standard? 
Yes. 

2420 .. The ordinary variations of temperature would not signify much? 
No. 

2421. Supposing your machine were established for the purpose of ventilating 
a colliery, you could not increase its power beyond what it was originally 
adapted for? . 

No, unless you had power in the engine; you might work it faster; you may 
apply this in this manner, that you may put an apparatus which would draw 
more air than you generally require, Sit as to have a surplus quantity if YOIl 

should need it, and so as to have the ventilation completely under control; YOIl 

might put your apparatus to work 40,000 cubic feet of air per minute, but it 
might be so adapted as to work 60,000, and, upon any occasion where there was 
~ necessity for it, you might get your 60,000. 

2422. In the first instance, you would consider the capacity of the mine, and 
adapt your machine accordingly 1 

Yes. 

2423. Of course there would be a maximum for the machine; tJ;!en you could 
reduc~ it as .much as you thought proper at any ~ime!· . ...' I .• ,. .. • 

QUite so. I should also observe, that there IS great faCility III applymg thiS 
to a pumping engine; there are many pumping engines in collieries which have 
plenty of power to spare, and it is only to carry it by means of a wire rope, .and 
then you would have ventilation at once in the colliery. 

2424. You have stated that at the Eaglesbnsh'ColIiery you obtain a pressure 
.of 121bs. to the square foot? 

Yes. 
2425. Supposing that the passages of that ~ine ha~ been !arge, and that, 

therefore, it had been more favourable for drawmg the air from It, what pressure 
do you think you could have obtained, with that machine, as it is put up at Eagles
bush, and with the engine which works it? 

Supposing another pit were sunk, and another air-passage, double the size o~ 
that, you certainly would have very nearly double the quantity of air, as the 

. engine would then work faster. 
2426. With 
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2426.Wtth the same engine? 
With the same engine. 

25a: 

2427. Do you conceive that the engine which is attached to the machine at 
Eaglesbush, which you say is 6-horse power, is capable of working it to its full 

, power? 
Yes, if you make the openings sufficiently large; it all depends upon that; 

that is part of the machinery in fact, and hereafter they propose brIDging up 
another air-way, and sinking anoth6l' upcast shaft" and uniting it with the 
machine. 

2428. Supposing a favourable case of application, are you able to say what 
amount of power you could obtain with an engine of 6-borse power; such an 
engine as is placed at Eaglesbush Colliery? 
. On a good sized upcast pit, of something like 50-feet area, I should say the 
machine might very well work up to from 3,0,,0,0,0 to 4,0,,0,0,0 cubic feet per 
7IIinute. 

2429. ISe that steam-engine applied to any other purpose at the Eaglesbush 
.colliery p 

No other purpose. 

2430. In order to obtain the power, which was stated by Mr. Wood as obtained 
by the three furnaces at the Hetton Colliery, namely, 168,,0,0,0 cubic feet, you 
would require a very much larger apparatus than that which is established at 
·Eaglesbush ? , 

Yes; I should say that an apparatus of about 25 feet in diameter would 
. do it. 

2431. Then the cost of it would be proportionally larger? 
Decidedly. 

2432. The diameter in the Eaglesbusll apparatus is 12 feet? 
Yes, of the machine. 

2433. That would enable you, according to tlie statement upon this paper, to 
. obtain 46,0,0,0 cubic feet per minute? ' 

Yes, when these things move at tile rate of 2,0,0 feet per minute. 

2434. You call the diameter of the machine the diameter of the piston? 
Yes. 

2435. With a diameter of 2,0 feet, you obtain, according to this table some-
,tbingmore than 125,,0,0,0 cubic feet of air per minute ? ' 

Yes. . 

2436. That is still under tile quantity' obtained at Hetton by the three 
furnaces? 

Yes. 

2437. Supposing, then, that you were to fit up an apparatus capable of obtl\in
'ing 168,0,00 cubic feet, could you say at all what would be the expense of Ruch 
an apparatus! , 

I suppose it would be about two 25-feet pumps: I should say so off-hand by 
"looking at that table; with engine and all, I should think it would cost 1,,00,0 I. 
to 1,2,0,0 l. 

2438. What power of engine would be required in tIlat case, do you suppose? 
I beg lour pardon; I beg to correct myself; I calculate a 30-horse power 

engine i should say it would be from 1,6,00 I. to 2,,0,0,0 I. 

2439. Including the engine? 
Yes. 

2440. And taking 25 feet diameter? 
Yes; 1 think we ought not to reckon less than tIlat. 

2~41. 'Fhat will be nece~ry in Ofder to accomplish the ventilation which is 
-obtamed m tIle Hetton Colhery by tile tbree furnaces? 

Yes. 
(164.8.) 113 2442. When 
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W.P.Strur~,E'f' 2442. When you say 25 feet diameter, what is the extent to which you drive 
the piston? 

51h July '1849, Four feet; it can move six feet. 

2443. And how often is the stroke repeated.? 
With a 4-feet stroke, the machine at Eaglesbush Colliery makes 7 i strokes in. 

a minute. . 

2444. Supposing a machine were put up of 25 feet diameter, such as you 
were proposing, would you' also increase the length of the stroke? 

I should think a 6-feet stroke would be a very proper stroke indeed. 

2445. With a 6.feet stroke, hoW' many would you have ill a minute ? 
It may work 200' feet a· mi.nute; that apparatus- at Eaglesbnsh· only develope .. 

itself to one-third of its capabilities, in consequence of the smallness of the 
shaft; if it ·is a Ii-feet. stroke, it may work about 16 strokes a minute. 

2446. Supposing there were a piston of 25 feet diameter, and it were elevated 
at every stroke 6 feet, how many strokes would it make in a minute? 

If it were worked at the rate of 200 feet,. which it might do; it would be 1.6 
strokes a minute. I should observe here, with regard to that upcast shaft 
which is alluded to by Mr. Nicholas Wood, that a shaft with such a temperature 
as that would be useless for men to go through; they could not go through it, 
nor would such a temperature do in a bratticed pit; it' would burn it. 

2447. WheD you speak of that, do you mean the 160· degrees of temperature? 
Yes, 160 or 140 would be too high; it would be upwards of 200 );leaf the 

. furnace .. 

2448. Does that relate to the common mode of furnace? 
Yes. 

2449. Your evidence relates to the furnace 1 
Yes. Mr. BuddIe, in his evidence in J wly 1835·, before the Select Committee, 

states the expense of the upcast shaft from the furnace to he, he estimates in 
some cases, 1,500/. per Annum from the injury to the upcast shaft. 

2450. From the heat? 
From the heat; the whole of the tubing of the Haswell pit &om that circum

stance had to be removed; it was converted into plumbago, carbonate ofiron. 

2451. Was that supposed to be caused by the heat? 
All I wish to imply is, that if the furnace had been removed, that. circumstance 

would not have occurred. 

2452. What effect would be produced by Mr. Gurney's steam-jet? 
I do not know what the effect of a large quantity of steam would be. 

2453. It would not produce the same effect? 
I do not know; it has a very decaying effect upon ropes; I have seen that. 

2454. Is it your opinion thai: the smoke alone would rroduce the effect which 
you have described to have been produced at the Haswel Colliery, without there 
being a certain temperature, a certain heat! 

1 know the furnace has this effect upon a flat chain, that in the upcast pit a 
fiat chain will last oniy three or four months, whereas in the downcast pit it 
will last more than 12 months. 

2455. That you know from your own experience? 
Yes. 
2456: What is the effect upon the chain. in the npcast shaft? 
It corrodes it, and makes it almost rotten. 

2457. Can you state at all from what-that arises 1. ., . 
I suppose some sort of oxidation goes on, for one thing; It 18 a chem~cal co?l

bination of the fumes which are thrown up by the furnace, I should think, With 
water; there are carbonic acid gas and sulphur thrown up. 

2458. Would not the agency of water, apart from other causes, be the same 
in either the upcast or the downcast shaft? . '. 

Yes; apart from other causes. 
2459. How 
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2459. How does the smoke pass off in your apparatus from the furnace ? 
There is no fUI'Dace at all 

255 

2460. Is it at the top or bottom of the pit? 
At tbe top of tbe pit, and therefore there is nothing objectionable in the 

upcast shaft. 

2461. The Eaglesbush Colliery is the only colliery in which it has been prac
tically applied yet? 

It is so. • 

2462. Do you think it equally applicable to coal mines in other parts of Eng
land of other descriptions? 

To any coallDine ; ,it does not matter what the coal mine is at aU. 

2463. In addition to the power of ventilation which you obtain by this 
machine, do we understand you rightly, that you conceive that the absence of 
heat as an agent is one of the great recommendations of it ? 

Certainly; and that you can get any amollnt of rarefaction in the mine; that 
you may increase or diminish your ventilation as you piease, and that it cannot 
be affected by any change in the atmosphere, either thermometrical or baro
metrical. 

2464. This ~pparatlls is capable of any extension? 
Yes. 

2465. The only question,therefore, as far as relates to it, would ,be the 
expense? 

It would be only a commercial question. 

2466. With respeot to the workings in South Wales, as you have extensive 
acquaintance with them; can you ~ay whether they are, generally speaking, 
dangerous mines in respect of explosive gas? 

Some of the veins are more fiery than others; this Eaglesbush vein is rather 
a fiery vein, but not very fiery. If you were to allow this colliery to stand still 
for 24 hours, all these stalls would fill with fire-damp; in some other cases it 
would not be 80. 

2467. Do you think that in a mine worked like that at Eaglesbush, with an 
apparatus such as yours, it is rendered altogether secure from accident, or would 
it be Rtill possible that accidents might occur in it? 

I should think it would be very difficult for accidents to oceur. Your Lord
ships are aware, perhnps, that an accident did occnr in this eolliery. 

2468. That was before your .machine was applied toit? 
It was, and it was in • consequence of that, that they did apply the machine. 

On that occasion there was a large accumulation of gas in the old stalls, and the 
explosion took place in the far end, and that brought the whole of the fire-damp 
in these stalls in contact with this explosion somehow Qrllther. and they had 
a sel!ond explosion, and it was of a very serious character. Most of the men who 
died were killed by the after-damp, and numbers of them were found along this 

'level heading, trying to get out, but. they were prevented by the waggons on the 
road; if the waggouli had been away, numbers of them would have got out; the 
ventilation was destroyed. I believe there WlI6 no furnace whatever; I believe it 
was natural ventilatioa. Now if my apparatus had been there, the same current 
of air would have continued aloog this level heading; it would not have been 
prevented there. 

2469. The ventilation would not have been stooped there? 
No; and all those men's lives would have beeu' saved. 

2470. It did not depend upon any partitions which had beeD destroyed? 
It would in the stalls in forcing the air up and down; but it was along this 

level heading that the men were destroyed, and it is along that level heading 
that the air traverses DOW; so that if an explosion took place here. or even any 
sudden eruption of carbonic acid gas into the works, still this current of air 
would swet'p it away. 

~471. Are most of the mines in South Wales arranged upon a plan similar to 
thIs? 

(164.8.) . I I 4 Sometimes 

W. P. s'",", E:.q. 

5th July lil49. 



, W. P. Str"ll'l!€, Esg. 

61h July 1849. 

256 !tIINUTES OF EVIDENCE BEFORE SELECT COMMITTEE ON THE 

Sometimes the two shafts are together, and sometimes they are a long distance. 
apart. I think it an advantage when they are a long distance apart with an 
apparatus of this kind, because even supposing that all the stoppings were knocked 
down, the apparatus still working, there would be a cunent of air in some 
direction through the mine, and if anybody got into that current he would be
safe. 

2472. You think, then, that in the arrangements of a mine, one point of im
portance is to have the two shaft'! at a considerable distance from one another 1 

I think it is an advantage, because with the furnace under-ground, when all 
these stoppings are blown down, of course the mine beyond the circulation of'the 
air will fill with fire-damp if it is a fiery mine. The ~umace then becomes very
dangerous u~der-ground, and very often th~y are. obliged to put it out, and it 
takes some time to recover the mme; but With thiS apparatus there will be the 
same body of air passing through some direction of the mine, and the men would, 
be safe who got into it. 

2473. Have you been down any mine during the action of this machine? 
I have. 
2474_ Does it produce a current inconvenient to the working? 
No· where the current is concentrated, it is very strong; you could not keep .. 

a canlle there. There were a number of magistrates of the county and "'entIe
men of influence who came to visit the operation of the machine. I was a~xiou8 
that they should see the effect of exploding gunpowder; we put some gunpowder 
at some distance from the machine, about 400 yards under-ground; we wanteu 
to time it to see its velocity; we had a string, and gave the signal, but the ex
plosion did not take place at the time agreed on beforehand, and we did not 
know the reason of it. The men, when they came up, told us that they could 
not get the powder to stanel; that it was blown away by the current as soon as 
it was put on the ground, and that they were obliged to damp it; but as soon as 
it was exploded, the machi~e swept it away almost immediately through its
valves. They are always obliged to use a lamp; they cannot use It candle in the 
current; it 'Would almost kill a man if he remained there half-an-hour, it is so-
cold. 

2475. What is the rate ofthat current? 
About 24 feet per second. 

2476. What do you consider the greatest velocity of current consistent with,· 
the convenient working of ,the mine? 

I think along any of the air-courses a current of about four feet a second is, 
a very nice current; that is a very strong current; it would blow your candle out 
if you walked against it_ 

2477. In South Wales, is the system of working what is called the" post and" 
stall system" in the North? 

I believe in the North they leave half their coal behind, leaving large 'pillars .. 
In South Wales, as far as my experience goes, it is rather different; the mode· 
is to turn a stall, and drive that stall, up 60 yards, at distances of about 12 yards). 
leavinO' a wall of about 8 or 10 yards between each stall; after they have driven 
up the" 60 yards, they then bring back the whole of the pillars to within about 
10 yards of the level heading, it being left as a support for that level heading;, 
they proceed in that manner till they get to the extent of their working, and 
then they pull back all those pillars along that level heading, if that level heading' 
is not required for any ulterior purpose. 

2478. So that they get Qut the whole of t];.e coal? 
Very nearly the whole of it. 

2479. Do you know the system adopted in Shropshire, called the" long wall 
system" ? 

I.believe it is used in some parts of Wales, but not generally. 

2480. Have you ever seen it in operation 1 
I have seen it in the Forest of Dean, but not in Wales. I know it is adopted" 

in some parts of Wales. 
2481. DC}-
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2481. Do you conceive it to be applicable in Wales? W. P. Str •• r,E". 
In some cases it would do, I suppose, but not in all; it depends upon the 

circumstances of the roof, and one thing or another. 5th July 1849. 

2482. Do you think that, where it is applicable, it is an advantageous mode 
of working coal? 

I should think so. 

2483. Should you say that it was likely to secure the workpeople against 
another class of accidents, namely, from the faIling of the rooH 

I do not know. In well-conducted collieries they generally timber their stall 
very well. There are some cases I have known where collieries are let out by 
contract, which I consider a bad system. The colliery proprietor lets it out to 
some coutractors, to work the coal and deliver it at so much per ton. I have seen 
cases where those contractors, not being men of any capital, have only looked to 
get as much coal as they possibly could, and have ruined the colliery; they have 
been sparing of the timber; hut where a mine is well conducted by the proprie
tors themselves, with an under-ground foreman, I nave seen some exceedingly 
well-timbered mines; I think those are sorts of cases of real neglect where any 
accidents to any extent occur in that way. 

2484. Accidents from the faIling of thll roof? 
Yes; I think. it is the interest of the mine proprietor to timber his works well, 

and to make them strong. 

2485. And if proper precautions are taken in that way, can those accidents be 
generally avoided! 

Yes, I shonld think so. 

2486. Are there many actually occurring in South Wales? 
Occasionally you hear of accidents of that sort; there are many cases of 

nnrnings occurring which you never hear of, because unless a man is killed, there 
is no coroner's inquest. 

24R7. From what you have told us, we suppose that the accidents from the 
breaking of ropes are not frequent in Wales; the method by which the coal is 
obtained is not by deep shafts ? 

In some cases they are deep shafts; some accidents occur in the breaking of 
ropes; one very serious accident occurred lately in Mr. Powell's colliery; 
several men were killed. 

2488. Ha\'e you ever given any attention to Mr. Fourdrinier's invention for 
preventing those accidents? 

I have not seen it in operation; I have seen his model; I think it very 
ingenious. 

2489. You mentioned that an accident had occurred recently? 
At the beginning of last year; there were 22 men killed by an explosion 

of gas at the Eaglesbush Colliery, I think • 

. , 2490. 00 you know enough of the history of that colliery to say how fre
quently those accidents have occurred in the last 20 years? 

Several accidents had occurred previously to that accident. 

2491. Of a fatal kind? 
Of a fatal kind; and it was in consequence of that that the jury requested an 

Inspector to be sent down; they wrote to Sir George Grey, because so many 
aCCidents bad occurred. 

2492. When was your machinery first put to work! 
Last February. 

24!.l3. Has there been no accident of any kind since? 
None whatever. 

2494. No burning? 
No burning whatever. 

2495. Do they usually work with the Davy lamp? 
Since the apparatus bas been at work thev do not use the Da\'y lamp in the 

stalls; before, they were obliged to do it. • . 
(l64.8.) K K 2496. Generally 
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W. P.St~,E'f' 2496. Generally speaking, considering the amount of inflammable gas in the 
- mines of Wales, do you consider that a current of 13,600 cubic feet 'of air 

lith July 1849. would be sufficient to keep those mines in proper ·ventilation ? 
I think not; it depends upon the quantity of coal you work. I have drawn 

out a statement of what I think ought to be the proportion of' ventilation. I 
think that the ventilation ought to depend altogether upon the number of men 
employed in the mine, and I have made out a sort of statement; if your Lord
ships will permit me, I will read it. 

2497. Why does the ventilation depend upon the number of men; will you 
explain that? 

It depends upon the quantity of coal; you must have so many men to work 
that coal 

2498. Does not it depend upon the quality of the coal; the quantity of gas 
that is extricated? . 

No doubt; and I have divided it under three different heads; I have given 
the quantity for a very fiery colliery, for a colliery moderately fiery, and for a 
colliery with a small amount of fire-damp, and which i~ the lowest amount of 
ventilation which ought to exist, in my opinion, in any mine. 

The following Paper is delivered in: 

ESTlJUTE of the Amount of 1'" entilation, in Cubic Feet per Minute, necessary for the Safety 
of Coal Mines under different Degree~ of Fire-damp; calculated with reference to the 
Number of Men employed. .It is assumed in this calculation that 80 Men and Boys, on 
the average, exclusive of Horses, are necessary to be employed in aMine, in order to 
obtain 100 tons of coal per day. 

Qnantity Quantity Number A Fiery Moderately 
A Colliery, with a Small 

Amount of Fire-damp, 
of of of Collie:z;' Fiery Colliery, 100 Cabie Feet per 

Coal Coal Men 300 Cu ie ISO Cabic }'eet Minute j and which is the 
worked worked employed 

Feel 
per Minutc lowest Amount of V ..... per Minute tilation which ought 18 per Day. per Annum. under-ground. per Man. per Man. exist in any Mine. 

To 
50 tons 15,000 40 12,000 6,000 4,000 
To 

100 
To " 

30,000 80 24,000 12,000 8,000 

160 
To " 

45,000 120 36,000 18,000 12,000 

200 
To " 

60,000 160 48,000 24,000 16,000 

300 
" 

90,000 240 72,000 36,006 24,000 
To 

400 ,. 120,000 320 96,000 48,000 , 32,000 
To 

500 
" 150,000 400 120,080 60,000 40,000 

, 

2499. How does the quantity of coal enter as an element into that calcu
lation? 

The more coal you work, the greater extent of ~urface, of course, you open for 
the gas to exude. 

2500. What sized machine of your construction would be required for that 
larl(est quantity? 

Two 20 feeta would do it. 

2501. What would be the expense of that 1 
I should think, with the engine and all, it would be perhaps from 1,0001. to 

1,600 l.; for a less quantit.y it would be less. . 

• 2502: About what would be the annual expenditure of keeping that machinery 
In repair? . 

The 
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The pumps themselves create very little wear, for it is nothing but a platform 
moving in a guide. I should think it would be about 250/. a year, working and 
everything, coal and all. 

2503. And the wear and tear and the injury to the machine? 
Yes. 

2504. In that case, how often would it require renewing entirely; in 10 years? 
Possibly so; 1 do not know exactly . 

• 
2505. Once in 10 years? 
The airometers once in 10 or 12 years. 

2506. And 250 I. a year to keep it up 
Yes. 

2507. And from 1,500/. to 2,000/., the original cost! 
I should think 1,500 I. would do for two 20 feets far a ventilation of 

120,000 cubic feet of air per minute. 

2508. What horse power? 
t should think it would be about.a 15 to 20 horse engine for a ventilation of 

that kind; it depends upon the size of the pits most completely. 

2509. Against that annual expense, are we to understand that you would set 
the saving caused by the absence of heat as an agent? 

Yes, and the certainty of your ventilation, having it completely under control; 
but for a ventilation of about 50,000 to 60,000 cubic feet per minute, I should 
think the apparatus would not cost more than 500 I. 

W. P. St ... i,EIq. 

2510. In applying this apparatns to a working shaft, would it not be neces
sary to make a side passage? 

Yes; and the manner in which I do it is represented in this drawing. Vide Appendix I. 
This represents a shaft through which you raise the coal; it is a shaft with Plan, No. XVIJ. 
guides; I have two covers which always cover up the pit; the pit is always 
covered up; when the waggon ascends, the platform upon which the waggon 
stands enters this tube, which is merely a tube made of timber, coming down 
about 6 or 7 feet before the top strikes this cover off: so that it is still 
closed, and they can raise the coal to the shaft without opening it, in fact, 
practically speaking. When it descends, that cover· drops into its place, so 
that it is impossible for any man to fall into the pit; it is always closed; the 
rope 'Works through it. With respect to the valves of my apparatus, if you pull 
one of the valves off when it is at work, it scarcely affects the machine, the body 
of air is so enormous. 

251 \. Supposing a lleavy pressure to be put upon a machine of this kind. 
tending to exhaust the passages of the mine, would not there be a considerable 
pressure of the atmosphere upon any opening of this kind! _ 

Of course there would, but there would be only the usual pressure in the 
mine; for instance, 6 inches of water would be a tremendous pressure; it would 

.. give you a hurricane in your mine. 

2512. That would not constitute any practical difficulty in raising these 
coverings? 

None whatever. 

2513. 'Vith respect to the management of the mines in Wales, in point of 
superintendence, what are the class of men who are employed to superintend ilie 
workings of the mines? 

In some of the large collieries there is generally a head man, who is rather a 
superior man, and t1Iere are a number of inferior men under him, perhaps men 
who.~an scarcely write. 

2514. They are taken from the workmen? 
Yes; c1e,-er practical fellows, some of them very much so. 

2515. Is the head man a man of education! 
Some education; he can read and write i in some cases not much education; 

but there are some well-educated men. 

(164.8.) It It 2 2516. Are 
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2516. Are they acquainted at all, do you think, with the principles of the opera
tions which they have to superintend V 

Some of the superior men are, but I should say that there was a deficiency with 
respect to the inferior men. 

2517. Are you of opinion, from your communication with them, that further 
education would be an advantage to those classes? 

There can be no doubt of it, and I think they woiIld very much appreciate it . 
some of them are very intelligent men, naturally so. ' 

2518. Desirous of instruction I' 
Very much so indeed. 

2519. Have you ever conversed with any of the managers of mines, as to the 
expediency of some superintendence on the part of Government V 

No, I Ilave not had much conversation, but I do not think it would be objected 
to, if it were a very moderate inspection, if it did not at all interfere with the 
management of their mines. 

2520. Supposing that Government were to appoint Inspectors or Commis
sioners, with no power beyond that of inquiring into the condition of the mine, 
as regards the element of security, and of inspecting plans for that purpose, do 
you think there would be generally in Sc.uth Wales much objec.tion felt to any 
such powers as those? 

I do not think there would. There is a sort of inspection which exists at 
present on the part of the landlord, and with very stringent covenants, in every 
lease. For instance, I have a power of going into numerous mines for landlords, 
under the powers of theiJ.: leases, to see that they are worked properly, and to 
inspect their plans, and to take copies of their plans; still it is not found that 
that is any practical inconvenience, I think. 

2521. It is acquiesced in V 
Yes; it is always a covenant in a lease . 

. 2522. That is an inspection that uo irijustice should be done to the landlord, 
in what is tecbnically called robbing the pit? . 

Exactly. 

2523. That is an inspection which the lessee could not resist? 
The lessee could not resist it. 

2524. Does it stand precisely upon the same footing as an inspection by 
Government, for the purpose of secUl'ing the safety of the work people V 

I do not think it does stand exactly upon the same footing. 

2525. But would there be any objection to an inspection by Government 
officers, merely to see t.he state of the mine and its facility for ventilation, and 
other circumstances of tlIat nature? . 

I should think not. 

2526. And to give advice? 
And to give advice. It would have a very good effect in this way: supposing 

I was an Inspector, and went into a mine and found the ventilation very defec
tive, most probably I should make a representation upon it; perhars the pro
prietor would say tlIat he did not agree witii me; he might say," think my 
mine very well ventilated;" there is a difference of opinion, and it rests there. 
Perhaps an explosion takes place, and there is a coroner's inquest; the Inspector 
is called upon to say whether he has examined that mine, what was the state of 
it when he did examine it, and whether he has ~amilled it since, and the state 
then; that bears upon the point very materially. 

2527. And whether he communicated the result of that inspection to the 
(lwner, so as to render him responsible? . 

Precisely; I think that inspection to that degree would be of very great 
benefit. 

2528. And do IOU imagine that it would also be beneficial in facilitating the 
-communication 0 knowledge in the different districts? 

I think. so, and that it would be appreciated; in the end the Inspectors wou~~ 
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>of course have access to the best information in the country, and very great 
,bene/its would result from it, in my opinion. 

2529. Would it have the effect in a very little time of showing what was the 
'best system of ventilation? 

Yes; it is wholly a commercial question, I think, with regard to ventilation; 
I think every colliery manager should do as he pleases. provided he produces 
ventilation. ' 

2530. Should you say that it was 'for the interest of the colliery owner to 
ventilate his mine rroperly in an economical point of view? 

I think 80, and think if one colliery owner had it well done, it would be 
l'ery readily followed by another. 

2531. Do not viewers frequently disagree upon the best mode of ventilation 
of mines? 

Yes; they may do so, but I do not think that viewers can differ as to the 
amount of ventilation; if two men go into a colliery, and find that there is no 
ventilation, I do not think there can be a difference of opinion upon that point. 

2532. Where a mine is to be ventilated, do not viewers disagree as to the 
mode of executing it more or less? 

Perhaps they may, but then I do not think that that difference of opinion is 
of much consequence, if there is ventilation created by the plan adopted. 

2533. It may make a great difference in point of expense? 
Yes, it is merely a commercial question. ' 

2534. Supposing the Inspector were to enter one of those mines of which you 
have been speaking in South Wales, where the ventilation amounts to nothing, 
where it is left to nature, and it is sometimes stationary and sometimes reversed, 

. and the Inspector were to report that state of things, and observe upon it to the 
colliery owner, do you conceive that in that case there could be any difference of 
opinion between any two Inspectors as to the danger of leaving a mine in that 
condition? 

I should think not. 

2535. Are you acquainted with the mode of ventilating mines in Belgium? 
I am not; I have been in Belgium, but I have never visited any of the 

mines. 

2536. The Inspector would not prescribe tl1e mode of ventilation; he would 
merely represent the insufficient ventilation, leaving it to the coal-owner to 
determine the best mode, according to his view, of pr9ducing the necessary 
ventilation! 

I should think so. 

2537. Have any applications been made to you to apply your machine to any 
.other mine, except the one you have mentioned r 

Yes; I have had some applications, but it is not quite decided on. 

2538. 'Vas there an inspection of your apparatus at Eaglesbush Colliery in 
A prillast, by several gentlemen connected with the mining interest from the town 
of Swansea! 

There was. 

2539. What was the result of that inspection! 
That it was highly satisfactory to all those who were present. 

2540. Were there scientific men among them? 
Several scientific men and practical men. 

2541. Was the machinery at work at the time? 
It was; and it is so constructed that you can go all through it whilst it is at 

work; I had it all lighted up with large lamps, so that it could be well seen. 

2542. Is there any other point upon which you wish to make any observations 
to the Committee? 

1 should say, with reference to the ventilation of mines, there is one point 
which I should like to observe upon; J have experienced sometimes in mines 
'this sort of circumstance; I have said to the men, "The air is very bad here; 

(164.8.) II: II: 3 YOIl 

w. P. SITUV~, E"'I" 
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W. P. Stm.E, Elf. you want better air here, my boys." The reply has been, "If you bring m 
more air, sir, we shall have an explosion." Now that could only arise fro'll one 

5th July 1849. of two or three circumstances, either that there was such a quantity ofcarbu
retted hydrogen as was beyond all per cent. that it would not explode, or that 
it was an explosive atmo~phere vitiated by carbonic acid gas in small proportion. 
about 14 per cent. will do it, and 16 per cent. of nitrogen will also vitiate and 
destroy the explosive quality of an explosive atmosphere. Now, I "ecollect 
once being in a mine near Py Ie in Glamorganshire; I made the observation to 
the men that the air was very bad; it was heavy, and a candle did not bum 
bril1;htly, but s~ilI there was n@ 'fire-damp. The next momi~g I was at the place 
agaIn, but I dId not go down; they told me that an explosIOn had taken place 
there, and they could not account for it. Now I think it may be accounted for in 
that way, that the atmosphere of mines is in that state sometimes, and if those 
proportions become altered by some alteration in the ventilation you have an 

T. E. Forster, E6g. 

explosion without knowing the cause of it. ' 

2543. What inference would you draw from that? 
That thP. mine is not sufficiently ventilated. 

2544. You think that an accident from such a cause as that would be obviated 
by keeping up a continual current 1 

Nothing but that can do it. 

The Wi tness is directed to withdraw. 

THOMAS EMERSON FORSTER, Esquire, is called in, and examined 
as follows: 

2545. YOU are an enensive viewer of collieries in the counties of Northum-
berland and Durham? 

I am. 

2546. You are a manager of certain collieries yourself? 
lam. 

2547. Have you had long experience in that branch of business ! 
Thirty years. 

2548. Entirely in the northern district? 
Yes, except in Lancashire. 

2549. And in Lancashire also? 
Yes; I have the inspection of a colliery there just now, and have had for the 

last two years. . 

2550. From your experience in these matters, how far do you conceive it 
possibl~, by any precautions, to diminish the number of accidents occurring in 
coal mIDes? 

It is only by a good state of ventilation that they can be diminished. 

2551. You think there is no other method by which you can proceed, except 
by improving the ventilation? 

That is the only thing. 

2552. In consequence of that opinion, have you ever directed your attention 
very closely to the question of ventilation' 

I have. 

2553. In what collieries have you pursued your inquiries upon that subject 
principally? . . . 

In the Seaton Delaval Colliery, and the .others of whIch I have the charge ID 

the neighbourhood. 
2554. Is the Seatolil Delaval Colliery nnder your management? 
Enthely. 
2555. Before you introduced anyimprovemen~s there, what was the condi-

tion of the ventilation in the Seaton Delaval CollIery? . 
The Seaton Delaval Colliery has four downcast shafts, each of eI~ht feet 

. diameter, 
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diameter, with two upcast shafts, one of them nine feet, and the other eight feet 
diameter, used exclusively for the upcast. 

2556. The downcast being used for working also? 
For working the coals. The depth of the shllfts is 636 feet, with the exception 

of one of the upcasts, which is only 558 feet. 

2557. All the others are of the same depth? 
Yes; the furnace was placed near to the bottom 01 each of the upcast shafts . 

• 
2558. Two furnaces? 
Two furnaces; one at each shaft, 10 leet in width, having 50 squ81"e feet of 

fire surface. 

2559. The two? 
Each of them. 

2560. And consuming how much fuel in the 24 hours? 
I will mention that afterwards. The distallce that the air travelled was in 

one of the currents two miles and sixth-tenths, aDl.I in the other stream two and 
a half miles. 

2561. What were the dimensions? 
They vary very much. 

2562. Cannot you give us the average 1 
About eight feet by six; 48 or 50 feet 81"ea. By that means the 'greatest 

quantity of air that I could possibly obtain by the furnaces was 63,068 cubic 
feet per minute; and in consequence of having to work. aD immense quantity of 
tbe pillars, I found that that was not su fficient; the gaS' made its appearance at 
the edge of the goaves., I have brought the plan up, that your Lordships may 
Bee it exactly. 

2563. An the six shafts were very neal' together 1 
Yes. 

2564. What was the extreme distance between any two 1 
About 250 yards between the two furnaces. 

2565. What would be the greatest distance between the furthest downcast 
and upcast! 

About 250 or 260 yards. The air descends these shafts in this dil'ection
[sllOwing the same]-and relul'DS and comes along to this point-[tke Witness 
explains tIle Plan] ;-the distance of these shafts from the furthest extremity'is 
about a mile and a quarter. All these black portions are entirely exhausted, 
and there we have frequently &eel'l the gas making its appearance' at the edge 
of the goaves, having no means of forcing the air into them. 

2566. The ventilation does not! reach there' 
It cannot reach it. 

2567. In the former condition ofthe colliery, then, there were two furnaces to 
ventilate the whole of the workings? 

Yes. 

25~8. Have tbose pilla!'s been worked backwards; have you taken the pillars 
awayr 

Entirely. 

2r)69. By means of those two furnaces you stated that you obtained a venti
lation, at the greatest, of 63,000 cubic feet? 

Of 63,058 cubic feet per minute. 

2570. Did that amount of ventilation p1"Qve 8ufficient for the workings of the 
Seaton Delaval Colliery? 

No, it did not; the gas, as I said before, frequently showed itself in the 
returns at the edge of the gaaves, which is DOt at all comfortable. 

2571 •. What rapidity of current did you get.? 
It varIes from 8 feet to 17. 

(164.8.) 8: K 4 2572. It 

T. E. Forster, Esq. 

5th July 1849. 
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2572. ·It varies according to the section? 
According to the section and the distribution of the air. 

2573. What is the utmost rate of current with which you think it is possible 
to work the mine? • 

In the workings themselves, I think if we had about eight· or nine feet per' 
second it would be quite ample. 

2574. Is it possible to work under a current of eight or nine feet P 
Yes, I have no doubt of it. 

2575. Not with candles? 
With candles; the men screen them. 

2576. Hut, practically, it is possible to work under a current of from eight t~ 
nine feet per second? 

Yes. 

2577. Finding these 53,000 cubic feet per minute an insufficient ventilation 
what steps did you take for improving it ? • 

Having been up in London, and heard a lecture at the Polytechnic on the. 
steam-jet as applicable to the ventilation of coal-mines, I turned my attention to 
it, and introduced Mr. Gurney's plan. 

2578. How long since is that? 
It was in June when I was up here, and I got it fairly into operation in 

November 1848. . 

2579.· Had you tried any other contrivance before you adopted Mr. Gurney's r' 
No, I had not tried any other plan. 

2580. Will you describe the mode in which you applied Mr. Gurney's venti-· 
lation 1 

ride Appendix I. This is a pIau of it-[producillg the same] ;-we had an engine near the bottom 
Plan, No. I. of the eight feet upcast shaft, for the purpose of hauling the caITiages which 

contained coals from the extremity of the workings, as a matter of economy, to 
save horses; and having 'that engine there, I took II pipe from one of the boilers
to the bottom of the shaft, about 35 yards from the upcast shaft, and from that 
I put smaller pipes radiating from the centre, and pnt my jets into various par~ 
of it, obtaining 25 jets. 

2581. How did you fix that apparatus without interferjng with the workings. 
of the shaft? 

It is exclusively· for an upcast shaft. 

2582. Then one upcast shaft is exclusively appropriated to ventilation\' 
There were two at that time. 

2583. You stated before that there were two upcast shafts? 
Yes. 

2584. Was one of those entirely appropriated to ventilation? 
Both of them. . 

2585. Then had you eight jets ? 
Twenty-five jets; three in each pipe, and one in the c,!!ntre. 

2586. Eight arms, and three jets in each arm? 
Yes. 

2587. Was this apparatus placed quite at the hottom of the pit? 
Just above the furnace drift. 

2588 .. And had you sufficient spare steam froni the 60iIer of your engine to
be ~ble_ to supply what was necessal'Y for those jets, besides the working of the 
engwne !' 

Quite sufficient; we had two large boilers. 

2589. What is the horse-power which you considered requisite to apply to-
these jets from the boiler?· . 

I could not exactly state that; because the engine is working constantly during 
the day in doing its ordinary work, and working the steam-jet also. 

2590. Were 
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2590. Were those boilers from which you derived this steam originally very 
much larger than was required for the engine! 

Yes, they were very much. 

2591. For what reason were they made 80 much larger? 
Because we always like to have plenty of spare power. 

2592. Is that usually the clllle with respect to the boilers and engines of 
collieries? 

Always about our collieries; we generally have a spare boiler. 

2.')93. Do you apprehend that, generally speaking, there would be the same 
facility of applying any contrivance of this sort by means of the ordinary boilers 
of the engines I' 

I should think, in nine cases out of ten, there would. 

2594. Will you proceed to describe the operation of the apparatus as you 
placed it in the Seaton Delaval Colliery I' 

After the steam-jet was got into operation I obtained 79,359 cubic feet per 
minute. I think I should also mention that the furnace at the other shaft was 
still continued; but having taken the air very carefully before the steam-jets 
were put up, ascending each of the upcast shafts, I then measured the quantity 
of air after the steam-jets were in operation, and I found that the increase was 
entirely ·due to the steam-jets. 

2595. How did you measure the quantity of air! 
The best mode that we have yet discovered to measure the quantity of air is 

by exploding a. little gunpowder, and taking the time that it is in travelling a 
certain distance. 

2596. And then calculating by the area of the passage I' 
Yes; there is no friction there. The anemometers are very good things as 

approximating to the quantity, but they-are not correct at all, because they have 
80 much friction. 

2597. Did you apply the same mode of measurement to both systems of 
ventilation? 

The same mode. 

2598. And from the re~u1ts of the numbers which you have stated, you 
obtained an increase of about 26,000 cubic feet by applying the steam-jet t 

Yes; I have obtained a larger quantity since that. 

2599. How much I' . 
I ought to state that I made several experiments. Mr. Gurney was &0 

good as to come down, at a great expense to himself, to give me all the 
assistance in hisjower, and we tried several experiments at the other upcast 
shan j but we ha not a high-pressure boiler there; it was merely a low-pressure 
boiler, with which we could not ~et more than about 15 Ibs. to the inch, and 
which was at the surface i therefore 1 do not think it would he right to take 
·that as a fair trial. 

2600. With respect to- the 79,000 cubic feet; with what pressure upon the 
boiler is it that you obtained that! 

Thirty-three pounds; since that I entirely set the furthest upeast shaft 
aside j I put the furnace out, and closed it up, and I have had nothing but the 
25 steam-Jets at the bottom of the 8-feet shaft, and have ohtained from them 
alone 85,090 cubic feet per minute. 

2601. Then one shan bas heen disused as a ventilating shaft! 
It is disused at present. 

2602. And you obtain from one single shaft, by the aid of these steam-jets, 
a current of 85,000 cubic feet; whereas the greatest which you obtained with 
your two furnaces was 53,000 ! 

That is the fact. After having found that we got too large a quantity by the 
steam-jets alone, and with only one upeast shaft, I thought that I would try 
the furnace alone at the same upcast shaft, and I ceased the steam·jets and 

(164.8.) L L lighted 
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... _.,- . 2603. With one furnace? 

With one furnace, which gives an increase of 75 per cent. in favour. of the 
steam-jets. 

2604. How long have these steam-jets been in operation? 
Since last November. 

2605. DQ yoil' consider the experiment now to have been complete? 
I am perfectly satisfied with it; So satisfied am I, that I am now preparing it 

for a pit in Lancashire, where it is impossible to place a furnace, the discharge 
of gas is so immense; the men are working with the lamps, and very frequently 
the gas discharges so rapidly that it fills the lamps, and they get full of fire. 

2606. In that case, where do you intend to place your boiler" . 
I intend to take the stream down from the boiler on the surface to the bottom 

of the shaft, and put jets into the furnace drift. 

2607. Have you ever tpied applying the jets at the surface? . 
Yes; . that was one of the experiments with the low-pressure boiler; it was not 

so satisfactory.' .' 

2608. Have you ever tried the high-pressure boiler at the surface! .. 
No; I have not had an opportunity of trying it. 

2609. Applying the low-pressure at the surface would hardly be a fair expe-
'riment? . 

No. 

2610. Is it as effectual when: you drive it down, as when you drive it 
upwards? 

It is by taking the stream to the bottom of the upcast pit, and putting the jets 
on, of course. 

2611. Have you ever calculated what·the expense of your ventilation by the 
furnaces was? 

Yes; perhaps it may be interesting to state that the space in the galleries or 
,excavations through which the currents of air pass in the Seaton Delaval Col. 
liery is 7,249,536 cubic feet. 

2612. That is the entire distance? 
Yes; those are the entire excavations which this quantity of air has to pass 

through between.going down.the pit and ascending •. 

2613. You have mentioned two currents; one of two miles and six tenths long, 
and another of two and a half; the other you did not mention? 

The other is a very short distance; perhaps about half a mile. 

2614. So that the entire distance would be between five and six miles 1 
No; the -entire distance is only two and a half miles, because the current is 

divided; each current qnly goes two miles and a half, or two·and six-tenths. 

. :26~5.' The question refers to the aggregate distance; the aggregate .distance 
ventilated would be between five and six miles! . 
. Yes ; now the expense of erecting one of those furnaces at the Seaton Delaval 
Colliery was 21U. lOs. tid. . 

2tH6. Each! 
Yes; and the annual cost of working each or them 267 l. 108. 

2617. That is, the wages of the engineer and 'the consumption of coals? . 
The wages of the furnace-men and the consumption of coals, and the repairs 

,necessary to the furnace. 

2618. What should ~ou state the consumption of coals at f 
The consumption of coals in one year is 1,693 tons. 
2619 .. In each or both? 
.In each furnace. 

2620. What 
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! 2620. What do you ~timate the co!lls at upon the spot? 
'I'wo shillings and three-pence a ton. 

2621. That is the refuse coal r 
~e refuse coal. 

~61 

2622. Then, in fact, the annual cost of each furnace was 2671. lOs., and the 
interest of 2121. ! 

Yes. 

2623. Therefore the whole expense ror ventila6ng was double that amount? 
Yes; then my opinion is, that the cost of erecting a boiler, with tbe necessary 

apparatus for a steam-jet which would give me a quantity of 85,000 feet of air 
per minute, is 172/. 158. . . 

2624. For the machinery r . . 
The boiler, the pipes and apparatus for the steam-jets, and the cost of working 

it, is 2161. 178. 11 d., working, and coal, and every thing abou~ it. . 

2625. What is the aggregate difference! 
It is 561.; that is to say, reckoning one furnaee. I see I have put down the 

summary. It appears from these figures, that a furnace to give 411,760 cubic feet 
of air per minute will cost in erection 212/. lOs. 6 d., and the annual expense of 
'working it will be 267 t. 108. A boiler and jets to give 85,690 cubic feet of air 
'per minute through· the same working! 'Will cost 1721. Hi 8., and the annual 
expense of working will be 216l. 17 s. '11 d.; the quanttity of air by the. steam
jets being an increase in round IlUmbers of 85,000 over 4;8,000. 

2626. Do you consider that the experience. which you have hitherto. halil of 
,the 8team-jet~, in comparison with the furnaces which· you had there before. 
en.ables you to speak ~ith confidence as to the calculation wqich you ,have ju~t 
laid before the Committee r . 
. I can speak with verY great confidence; in fact, I believe that the steam-l'ower 
is unlimited; you can get any amount of ventilation you think proper. I had 
.a letter last night from my under-viewer there; and he says, "1 thillk there 
really is no limit to the enormous velocities to· be obtained· b, high-pressure 
.steam; every experiment proves some new and interesting fact.' Then he goes 
on to say, " I must not omit to mention, that Mr. Mather, from South Shields, 
.:visited the colliery, and he is uplifted to the skies by this astonishing result frpm 
·one upeas&." 

2627. Do you keep the.apparatus generally at work at a pressure of aalbs.? 
1[e8. . 

2628. How long have you had it in operation? 
Since last November. 

2629. And there hllll been no accident since? 
No. . 

2630. No burning r .. . 
.. No. I forgot to name that after the increased quantity of air was got into .the 
pit, this gas which made its appearance at thE' edge of the goaves disappeared, 
and we have never seen any since; we have never seen any gas in that eolliery 
,since. . 

2631. Anywhere 1 . 
Nowhere. Still, in working the pillars, I consider it necessary, as a matter of 

.precaution, to work with the safety lamp, because there you eannot get the ven
tilation so perfect as you -wish; and besides, when the roof Calls in, it might 
disturb the gas, and bring it out upon the men's lights. . 

2632. What is the dianleter of your jets? 
They are three-eighths of an inch. 

2633. How do you regulate it l 
We have a cock. 

2634: Do you find that the ventilation by this process is entirely under your 
command? 

Entirely; we intend to put up a high-pressure boiler, at the other upcast, just 
(164.8.) L L 2 to 
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1 believe myself. that 

2635. Will it be an advantage to you to obtain in the Seaton Delaval mine 
twice as much as you are able to obtain from this one shaft 1 

I do not know that it would be necessary; but still. J think, in carrying the 
thing out. it ought to be fully proved. 

2636. In carrying the steam down from above to the bottom of the shaft, do 
you find that you lose anything by the condensation of the steam in that distance, 
as compared with placing the furnace at the bottom? 

Very !ittle indeed. I know an instance where the engine is placed at the 
bank, and the machinery is placed about 500 or 600 yards from the bottom of 
the shaft, and there they carry the steam down; and the account that I had last 
wee~, or the week before, was, that the loss by condensation was scarcely per. 
ceptlble •. 

2637. Supposing a case in which the upcast shaft was necessary for the work. 
ing of the mine, do you think this apparatus applicable in that case? 

Quite so. 
2638. How should you proceed to apply it in such a case? 
I should place it in the furnace drift at the bottom of the pit; I should take 

the pipe down from the surface, and put it in the furnace drift, and turn the jets 
into the shaft. . . 

2639. That is to say, you would have a small drift? 
There is always a furnace drift. ' 

2640. At present you have only established this apparatus at the Seaton 
Delaval Colliery? 

Only at the Seaton Delaval; I thought it was best to go on by degrees with
out putting my employers to any expense that was not necessary~ 

2641. Do you tbink that there are other collieries under your management to 
which the steam-jet may be advantageously applied? 

Yes; it can not only be advantageously adopted. but I believe it will be abso
lutely necessary to apply it. For instance, the Percy Main Colliery, of which 
I have the direction, is working what is called the Bensham seam, the most 
fiery seam in our district, and although we have a very good current. still we 
are a very short distance from the shaft; and aa we increase the. distance, I am 
quite satisfied that I shall have to apply other power than the furnace. All 
that I can get in the Percy pit with one furnace is 32,963 feet; but I ought to 
mention that that is a bratticed shaft, with a partition of wood in the middle of 
the shaft. 

2642. Is that a case in which there is but one shaft for the ventilation of the 
mine? 

Yes; the air descends one side and ascendi! the other • 
• 

2643. There is no other shaft belonging to the mine! 
Yes, we have two. 

2644. Do you consider it a very essential point for the ventilation of a mine 
that there should be more than one shaft 1 

I think it unsafe with only one. 

2645. Do YOI1 think it also of importance that they should be near together. 
or at a distance? 

I do not think that makes much difference. 

2646. Supposing the ventilation below is damaged by an explosion, would 
not the current be better kept up by two shafts at a considerable distance frOID 
one another than by shafts very near? 

, How are you to obtain that in those deep pits! 

2647. Is there any reason which makes it necessary to sink the shafts very 
.close to one anothtlr ! 

Yes. 2648. What 
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2648. What is that re8lOn ? T. E. Forti .... Esq. 
If you were to sink the shafts at a very great distance in pits which are very 

deep. and where there is a vast quantity of water. you would require double lith July '849' 
machinery for raising' the water during the time of sinking. 

2649. So that shafts are sunk near each other from reasons of economy? 
No doubt about it. 

• 
2650. From the facility of drying the mine? 
Yes. • 

2651. Are you aware of the evidence that Mr. Wood gave before this Com
mittee of the results of his experiments at Hetton Colliery ? 

Yes, I heard Mr. Wood give his evidence. 

2652. Showing, according to his calculations, that the steam-jet would only 
supply, in a case such as Hetton, an additional power of from 12,000 to 16,000 
cubic feet per minute? 

Yes, Mr. Wood stated that; but I have got at Seaton Delaval, with an 
eight-feet upcast, which is equal to about 50 feet area, 85,690 feet per minute; 
Mr. Wood, with a shaft of 154 feet area, only gets 168,000. Now, if I had 
three sets of jets, or 75 jets, applied with 150 feet arf)a, making it somewhat 
eq.ual to Mr. Wood's shaft, I apprehend that I should get 257,000 cubic feet per 
mJDute. 

2653. You mean, applying three jets to three separate shafts ? 
Yes j or if my shaft were the same size as Mr. Wood's, and if I applied three 

times the number of jets, namely, 75 jets, I have no doubt that I should get 
257,000 cubic feet per minute. 

2654. Then you would triple your power? 
Yes. 

2655. In tripling the area of your shaft, you would triple your power? 
Of course; Mr. Wood gets a large quantity of air, but it is to ventilate a 

very lhrge district; it is not one. colliery that it ventilates, but three. 

2656. There is hardly any limit to what you can do, is there? 
1 believe not; I believe there is DO limit to the steam-jet. 

2657. The quantity of air to be passed through a mine would be naturally 
much greater with the same power if the distance were small, like that at Seaton 
Delaval, than if it were of such an extent as that at Hetton! 

Yes, I think it would. 

2658. How many acres do you ventilate? 
We ventilate at this time 400 acres. 

2659. If you multiply tha~ to the amount of 3,000 or 4,000 acres, the pits 
being connected one with the other, do you think that one, or two, or. three 
applications of the steam-jet would be required for such a space? you say that 
the amount of air is almost unlimited' 
" Yes. 

2660. Your colliery, you state, is 400 acres; take one of 3,000 1 
It is only a matter of the number of jets; all that we have to do is to apply 

more jets. 

2661. And an increased fire! 
And an increased fire, of course. 

2662. A colliery: of that size would extend two or three miles; one portion 
of the working is three miles from another portion i' 

Most probably there is a good deal of it in goar, where the coal has been 
entirely exhausted and filled up. 

2663. In passing through one shaft in that way, would not the rapidity of 
the current in the shaft be so great as to be inconvenient? 

I speak of shafts used exclusively for the upeast. 

2664. Supposing that you were obliged to use the same shaft for working, 
you would not be able to obtain so grt'at a power from the jet? 

(164.8.) L L 3 You 
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6th July 1849. 
2665. Do you think that, putting the full power that you were speaking of 

just now in order to obtain such a current as was obtained in Hetton, there would 
be no inconvenience in working that shaft! . 

None whatever. 

2666. Have you ever made any experiments to ascertain· 'What effect ilie 
steam-jet lias upon the temperature of the column of air in the upcast shaft ? 

No, I did not try that. . . 

2667. Is there any great perceptible addition to ilie temperature, do you 
think? . . . 

I do not think it is very great; I do not think the temperature is increased 
very much by ilie steam-jet; the steam dissolves in a very short time. . 

2668. As the steam condenses, it gives out heat? 
Yes, but you must look at ilie rush of air. 

2669. Wiili any vol lIme of steam-jet there must be an equal quantity of cold . • 7 . . air . 
. Yea, i t ru~hes in. 

2670. What are the dimensions of the boilers\' . 
The two boilers that I have for working ilie engine. ~nd those steam-jets, are 

.. 28 feet long by 6 feet diameter.· ... . 

2678. That would be threpoquarters of an inch less than ilie diameter of a 
pipe which you consider to be sufficient to exhaust these boilers? . 

Yes. . 

2679. What would be the area of the jets? 
The area of the 25 jeta is Ii square inch. 

2680. The jeta are round, of course, are they not! 
Yes. .. . 

2681. Are the two boilers connected together? 
Yes • 

. 2682. What is the diameter of the cylinder of your engine, and the length of 
its stroke! 

I could not exactly speak to that off-hand; it is called a 40-horse eugine. 

·2683. Is it constantly at work 1 
Constantly at wor~ ill the day-time, 

2684. At 
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2084. At night-time d061l this ventilation go on? 
At night we keep the steam-jets going. 

2685. Then., in order to do that, do you keep up the fuU power orthe fires? 
No, there is only oue of the boilers kept. 

2686. Then you never allow the ventilation to cease? 
No; the men go down to prepare thll coals at two o'clock hi the morning, so 

that it would not be prudem; to let it cease at all. . 

2687. Before you made use of the steam-jets and the boilers, you only kept 
up the engine furnaces in the day-time? 

Only in the day.time. 

2688. In calculating the expense of the fuel for the jets, did you calculate 
only the excess caused by keeping up the' fire through the night? 

No, I calculated it for the 24 hours. 

2689. For day and night? 
For day and night. 

2690. How did you take it from the whole amount that was required for the 
engine? , 

From the quantity that we ascertained is burnt by one boiler of such 
dimension.'!. 

2691. That was done by calculation; you could not actually separate it? 
No, but we know pretty nearly that it takes about three tons of coals for 

working a boiler of that size for 24 hours. . 

2692. In the case in Lancashire, to which you say you intend to apply the 
same process, is that a deep pit? 

It is 17 Ii fathoms deep, upwards of 1,000 feet. 

2693. In what part of Lancashire' is it? 
Near Wigan. 

2694. What is the extent of the workings there? 
It is a seam which they have just got into; about three or four months ago; 

80 that they have not got much from the bottom of the shaft. 

2695. Is that an inflammable seam ? 
Yes, it is the Cannel mine; it is very inflammable; the Cannel mine is par-

ticularly fiery. 

2696. A:re those 80 which are near the surface! 
Those near the surface are not so much so. 

2697. What is the area of the shaft there ! 
It is a 10 feet sh~ 

2698. What number of jets do you intend to place there? 
Thirty. . 

2699. Of the same diametet as those at Seaton Delaval ? 
Yes. 

2700. You will then have to place the furnace at.the surface, and to carry the 
jets down to the bottom? 

Yes, the boiler at the surface. 

2701. Have there been man}' persons connected with the management of mines 
who have seen this apparatus lU operation at Seaton Delaval? , 

Not very many yet l I was rather anxious to get the second pit under weigh 
before I invited them. . 

2702. When do you expect to have that second pit in operation! 
. It will be a couple of months yet before I can get the boiler placed, and all the 

pIpes ready •• 

2703. That has been the cause of the delay in throwing it open to inspection '! 
Yes. 
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2704. The information and advice given you by Mr. Gurney were given 
gratuitously? . 

Yes, Mr. Gurney has put himself to a very great deal of trouble and expense 
in coming down to inspect It. .. 

2705. He gets no remuneration for it? 
None wbatever: 

2706. He has no pecuniary interest whatever in it ? 
None whatever. 

2707. He did not require any? 
He never required any, and I think the country at large are very much 

indebted to Mr. Gurney for the trouble and pains which 11.e has taken. 

2708. It appears that you are well acquainted with the system of working 
mines, both in the North and in Lancashire? 

Yes. 

2709. Is there a great difference between the two? 
Not a great ~ifference. 

2710. Taking into account the expense of this machinery, still, is it not, 
c,!mmercially considered, advantageous to the workers of mines 'I 

That is my opinion, but I do not think it is more expensive than the furnace. 

2711. Considering the interruption which takes place from explosions, and 
different accidents which have occurred in the mines, is it much more than a 
balance to any expense that is incurred by any of these modes of ventilation? 

Yes; in my opinion, whatever the cost is, it is not a matter of cost; it is a 
matter of life and death. . 

2712. Considering it independently of life and death, commercially speaking, 
as a matter of profit, taking into consideration the interruption occasioned by 
these explosions, and the fear sometimes of the workmen, upon the whole, does 
not that more than counterbalance the outlay necessary for the ventilation? 

More than ten times over; one accident will cost 4,0001. or 5,000/., besides 
the immense sacrifice of life. 

2713. You say that the workings in Lancashire are very much ·the same as in 
Northumberland; there is part of Lancashire where the pits are not 10 fathoms 
deep? . 

Yes; but I refer to the mode of working. 

2714. The mode of getting the coal out? 
Yes. 

2715. Post and stall \'. 
Yes; the only difference is, that they drive narrow stalls, and we drive wide, 

excepting in particular situations. . . 

2716. Have you been into many mines in Lancashire! 
Not a great many; I have been into one or two. 

2717. Have you been in the Shropshire mines? 
Never. 

2718. Did you hear the description give~ by one ~f the witnesses of working 
the mines in Shropshire? . 

Yes, the long wall. 

2719. Do you think that applicable to the mines with which you are con-
nected? . . 

I think not; it might be in some instances, but I think not in all. 

2720. What would be the difficulty? . 
The difficulty would be, both as to the gas aud the roof. 

2721. It was supposed to be rather a security against the gas, according to the 
description? 
. It may be, but I do not think it is: I have Been it used near to Berwick-upon
Tweed, in the collieries belonging to Greenwich Hospital; there I have seen a 

whole 
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whole face 800 yards long; the air goes up one side along the face, and down 
the other side. 

2722. It passes along the whole face of the working? 
Yea. 

2723. Is there anl other part of the working from which gas could issue' 
Yes; there are al the roads into it, because they take the coal away as they 

go along, and they are obliged to make their. roads through what we call the 
goa~ • 

2724. There is no coal at all in the goar? 
Not the slightest. . 

2725. Would it be a reservoir for gas? 
I bave no doubt it would, because they cannot get it ventilated; the roof bends 

over, and that gives them a great power of getting the coal; after they have 
curved underneath, they bring it all down; they have no occasion to use any 
gunpowder; it is the immense weight of superincumbent strata upon it which 
brings it down. 

2726. Your supposition then is, that gas would issue from the coal itself? 
There is no doubt of it. . 

2727. Could that happen with a strong current across the face of the coal 1 
Perhaps not there,. but with us there are little seams above. 

2728. Wherever there was another seam close, it would discharge? 
Yes, it would 80; but to show that I am alive to the thing, I am preparing a 

'district of about a couple of hundred· yards in Seaton Delava!, to try the plan, 
where the seam is thin, only about three feet thick. I have the sanction of my 
employers to give the thing a trial. 

2729. Does it get the coal out more completely than the other mode of 
working? 

Yes, I took a great deal of pains in the colliery near Berwick, and I think 
there is no doubt that they get seven-eighths of the whole cosl. 

2730. Which you would be obliged to miss by the other mode of working? 
Yes; seven-eighths actually merchantable cosl. 

2731. And what proportion do you ~et by your system? 
Not more than two-thirds, because there is much of ours refuse, small, which 

we do not call merchantable coal. 

2732. By leaving the pillars, not coming back to take them, can you, to a 
certaint)', secure the roof? 

If we leave the pillars and come back to them a oertain period afte~wards, we 
allow the root' to fall in. 

2733. If you do not go back to them, if you leave the pillars standing, what 
per-centage of coal do you lose by which you can secure the roof; w\lat would 
'be the loss, if you did not take away the piIlllrs ? 

The loss would be immense, because in mallY instances, where the depth from 
the surface is very great, we do not take more than one-third away at ~he first 
working, leaving the two-thirds in pillars, tp be t&ken ou~ afterwards. 

2734. Would it be necessary to leave two-thirds of the coal in the pillars in 
order to secure the root' for the general working Y 

It entirely depends upon the depth from the surface, the weight above; if it 
was 40 fathoms, or 840 feet, then you would, perhaps, get more than one-half; 
if it was 600. feet, you \Y0lll!! not get more than one-t1!ird i i~ entirely depends 
upon the weIght above. . 

2
y

735. In an easel ~here is a very gre~t loss 7 
ea. 

2736, froll! your knpwledge !)f the cOllI ~ines of Lancashire, should ;you say 
tbat, gellel'!llly speaking, thel are 11!11I'ell ~anaged as the ~ollieries in the North? 

l s!lOul!1 think not. 

064.8.) M M 2737. Is 

T.B. Forlll,r, E.,. 
sUo July 11149-
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T. E. Forster, E"l' 2737. Is the veutilation as well understood in the collieries in the Lancashire 
- district l' 

6th J'Oly 11149. That is scarcely a fair question to me, because the colliery that I refer to we 
have sent a person from my own' neighbourhood to take the management of it, 
and there we go exactly upon the principle that is carried on in the North. 

2738. What should you say with respect tq the qualifications of the persons 
who are'entrusted, with the immediate sl1perintendence of the workings of the 
mines in the North of England; are they, do you think, perfectly well qualified 
for their duties? . 

I think they are. 

2739. Are they generally a class that possess any education besides their mere 
practical.knowledge of the working 1 

A little; the under-viewers, geuerally speaking, are very weU educated; . the 
overmen are pretty decently educated, but they are, always, in every instance, 
good practical men, and I am not quite sure whether they are not better without 
a very learned education. ' 

2740. You are not sure, then, that any improvement in their education would 
'be of advantage to them? 

No; I think, as far as regards the overmen, the deputies, the waste-men, and 
all those, if they were highly educated, they would not attend to their duties so 
well as they do at present. ' , 

2741. But supposing them to be so far educated as to have some knowledge 
of the principles of physicR, and of the nature of-the phenomena which 'they have 
to deal with, do you think that that would be of advantage tathem 1 

I do not think it would; I believe that anyone of my men, overmen, or 
waste-men, if anything were to occur, would know just as well what to do as if 
he were the most learned man in Europe. ' 

2742. To deal with any unforeseen circumstances? 
Yes, and would .turn his attention to it in a moment; he would never hesitate 

or wait for any assistance from anyone, The great point is to get them $teady, 
attentive men, and that is the rule which I always, make. If a man is not steady 
I dismiss him immediately; I will not keep a man in any charge that takes 
drink to excess. • . , , 

2743. What are the wages of the overmen? 
The overmen get 30s. a week, their house, their fire-coal, and their garden. 

2744. They are promoted from the class of workmen 1 
Yes. 

2745. What can a good workman make in a week? 
My workmen at Seaton Delaval are making 48. a day now, and they work 11 

days in a fortnight, 

2746. Do tbey, generally speaking, work by the day, or by what is called 
task-work? 

Entirely by the piece. 

2747. Bymeasure? 
By weight; every tub is weighed that comes out of Seaton Delaval, and we 

draw 1,000 tons per day of coal. 

2748. You have noth:ng to do with charter-masters? . ' 
No; whatever weight a man sends to bank, he gets paId for. 

2749. How often do you pay them 1 " 
We pay them every fortnight, on the Friday, and that gives them an oppor

tunity of going to market on the Saturday; we do not ask them to work on that 
day, the market-day. 

2.750. There must be a certain number of men employed even on the Satur
day. the engine-men and f)lrnace-men ? 

Of course. 

2751. How 
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2751. How many hours a day do the men work? 
The men that get the coal, I am almost ashamed 

than about 61 hours a day. 

·T. E. FonIer, EI, 
to say, do Dot work more 

5th July 1840-

2752. It depends upon the skill of the men; some can work with much 
greater facility than others, cannot they? 

If a lOan is a very strong man he may do it in four hours, but I take this as an 
average. My men at Seaton Delaval do not work more than 6t hours. . 

2753. Eleven days in a fortnight! • 
Yes. 
2754. Have you any night shifts ! 
No, we never work night shifts. 

2755. Have you established any printed regulations among your men at that 
colliery t 

Y fa; I have some regulations here as to the safety lam p~. 

The Witness delivers in the same, which are as follow: 

CAlITIOII and Instructions respecting the proper ~se oftbe Safety L1lmpsin the 
Seaton Delaval Colliery. 

1. IN every part of the said colliery, where the pillar-working, or broken, is in operation, 
station. will be fixed upon by the viewer, wbere each workman's safety lamp will be examined 
and .ecurely locked. From those stations, no workman is to take a safety himp for use in 
the pillar.working, or broken, witbout its having been first examined and securely locked by 
the overman, inspector or deputy. The overman and inspectors to have full power to direct 
tbe workmen how to use their safety lamps during the time of working ; Bnd it is particularly 
enjoined that every workman strictly attend to such directions. No lamp to be used on 
whicb there is not a tin sbield. 1S0ne but the overman, or similar officer in autbority, to be 
allowed to carry a lamp key. . 

2. tlhould any accident happen to a lamp whilst in use, by which the oil is spilt upon the 
gauze, or it be in any other way rendered unsafe, tbe light to be immediately extinguished 
by drawing the wick Gown within the tube with thelicker; such !emp to be directly taken 
out to the station where the latops are examined, an not to be again used uhtilafter having, 
been properly examined by the overman or 80me other responsible person-on tbe in.bye 
side ofwbicb station no candles are to be taken. 

3. Should any workuian using a sufety lamp detect, by the nsual indications. tbe appear
anre or presence of ore.damp, be i. lirst to pull down the wick with tbe picker as before 
mentioned, and thea to retreat to the lamp station, and give information of the same to the 
Ijearest responsible person. .. 

4. Every hewer, putter or otber person to whom a ssfety lamp is entrusted, is ber~by 
strictIy prohibited trom interfNin!?: in any way whatever with tbe lamp, beyond tbe necessary 
trimming of the wick with the picker. 

6. Should any hewer, putter, or any other person whatever, in charge of a safety lam!" in 
any ca.e lose h,. ligbt, he is to take it bims<lf to the station wbere the lamps are exam,ned, 
to he re.lighted, examined and locked by the overman or some other ,'esponsibhi person, 
before being again used. . 

6. It is expressly directed that any persoll witnessing any improper treatroent of the 
Mfety lamp., by anyone, shall give immediate information to the OV8l'toan then in charge 
of the pit, so that a recurrence of sucb conduct may be prevented, by tbe offending party 
being brought to justice. . 

7. Any person fuund smoking tobacco in any part of tbe said colliery wbere the safety 
lamp is used, will be liable to be filled. or taken before a magistrate, at tbe option of the 
owners or viewer of the .aid colliery. 

8. No putter, pony.driver, helper.up, wood-leader or otber person, is, under any pretext 
whatever, to carry a lamp during bis work; lamps will be hung along the going.road to 
afford sufficient light for the performance oftbe work. 

9. The bewer that keeps hlS safety lamp in the best oruer, for a quarter of a year, ",iII be 
entitled to a premium 016 •. ; and for the second best, 2 •. 6d. Tbe putter to be entitled to 
2,. 6 d. for tbe S8me length of time. 

Lastly. Any person acting contrary to tbe above instructions will be liable to a fine of not 
less than }U,., or to be taken before a magistrate, a. the owners or viewer of the said colliery 
may think proper, in order that tbe lives of the workmen employed therein may be duly 
protected. And any person informing against any offending party or parties will, in every 
case, be handsomely rewarded. 

Seaton DeIaval Colliery, 
2 September 1846. 

(164.8.) MM2 

T. E. Forst.r, 
Viewer. 

The 
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T.E.Farll.,.,Esg. TluJ Witness.] Perhaps I mar mention tha~ at the. Seaton Delaval Colliery, 
where we are working such an Immense quantity of pillars, there are 240 safety 

.5tb July 1849. lamps at work every day. 

2756. The common Davy lamps? 
The common Davy lamps. 

2757. Do you consider that the common Davy lamps are practically the 
~1 . , 

That is my opinion; I have used them all my life, and I have always found 
them perfectly safe. 

2758. You have knowledge of additions to the Davy lamp 1 
Yes. 
2759. But, upon the whole, you do not think them improvements ? 
No; there i~ nothing equal to that lamp; I have risked my life a thousand 

times when the whole of the inside of this cylinder has been on fire, and the 
gauze as far as there-[showing the samel-has been red.hot. By my printed 
rules, I make a present of 5,. to the man who keeps his lamp in the best order 
for one quarter of a year, the second man 28. ad., and the boys 28. ad., and 
this is one of the prize lamps. 

2760. What is the cost of that! 
About 78. 

2761. rhat'is a lamp 'which has been actually kept by a man? 
Yes, during the last quarter» the man got 68. for having it in such good 

order. 

2762. Would any amount of ventilation enable' you to work such a mine as 
the Seaton Delaval Mine without Davy lamps? . 

'No; I should not advise it, because in working tbe pillars you cannot get the 
air carried 80 eB'ectually, in, 'and any fall of the roof might bring. down a 
discharge of gas. .. 

, , I . 

2763. Do you think that ventilation, however perfect, would secure you 
altogether against accidents? ' ' 

Certainly not; there will be accidents, however good the ventilation may be. 
In a case where I happened to be the viewer, I had been in one part of the 
working where I saw the coal was a little more tender than usual, and I did 
not like it, and I immediately set the men on with the safety lamp; and in an:· 
hour after I had left the mine there was a large quantity of coal rushed over, 
and a discharge of gas was the consequence, and it fired a lamp 300 yards from 
it; no' power on earth could have prevented that accident if the men had not 
happened to have been set on with the safety 18.JDp. ' 

2764. Have you ever turned your attention at all to the question of an 
inspection by Government! 

I have thought about it. 

2765. How far do you think it would be desirable for Government to establish 
anything in tbe nature of an iuspection'l 

I do not think that there wnuld be any harm in it; I think, as far as the 
viewers in the North are concerned, it would be rather a relief to them. 

2766. Supposing that inspection were established, giving authority merely to 
examine the conditions of a mine and the plans, but without any authority to 
give directions for the working, do you suppose that there would be any objection 
to it! . 

Not the slightest, I think. 

2767. Do you think that it. would have any beneficial eB'ects? 
I think it would. . 

2768. In what way! , 
I think it would make the managers and viewers of the collieries more alive 

to the ventilation, knowing that the Inspector had to come occasionallt to sec 
them. 

2769. Do 
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-2769. Do you think there would be much jealousy with reSpect to his en.. T. E. F ...... Lt· 
mining the mine or the plans I' SIb July 1&t!J, 

I think not; there are no secrets in the coal trade. 

2770. Supposing a case in which there might be BOme disputed question as to 
the limitg of working, or any encroachment underground, do yon think that it 
would be in the power of an Inspector, who Wa& merely allowed the means 
which were neceBBary to ascertain how far the mine was in a safe condition, to 
acquire information with regard to thIl precise state of the workings in respect 
of their limits ! 

I do not think that he would see it if there was an encroachment; but if there 
was an encroachment, the viewer would take care' not to put the workings on 
to the plan.. 

2771. Do you imagine that an inspection of the plans or of the mine, such as 
an Inspector under those circumstances would be able to effect, 'Would give him 
the means of seeing anything with respect to the limits of the workings? 

I think not. 

2772. Inspection would very much depend upon the man who was sent to 
inspect! 

No doubt of it. . 

2773. From your knowledge of certain persons who do not succeed in their 
trade as viewers, might not it be very disagreeable to some coal owners ? 

Yes; I must say, that if certain parties were appointed to inspect in my 
district, I should throw up the whole of my situations, and leave them; I would 
not hold one. 

2774. How would you draw the line between the Inspector making recom
mendations, and reporting them to the Secretary of State to be carried into 
effect ? 

I think, if there was any difference of opinion between the Inspector and the 
viewer, the viewer should immediately have the power of calliug in two other 
respectable men to see which was right, -

2775. To call in other viewers , 
Yes: for this reaaon,-supposing the viewer was right and thl\ Inspector was 

wrong. if anything-was to happen in the course of three or four days, it would 
be a very serious thing for the viewcr of the colliery, because this Inspector 
might go to the coroner's inquest, and say, "Well, I told this man that this was 
wrong;" whereas the viewer might be right, and a discharge of gas come sud
denly off, and be the cause of the accident; therefore, I think that if there is 
any difference of opinion between the viewer and the Inspector. there ought to 
be two other viewers called in to Bee which was right, or the viewer would never 
he safe. 

2776. In many cases it is not so easy to find viewers to call in at a few days' 
notice! 
_It would require two or three days' notice, certainly. 

2777. It woold be an expense, on an accident happening in Yorkshire, to Sf'nd 
to Newcastle for viewers' -

Yes; it should be immediately, the next day. 

2778. There is another clllSll of accidents, from the breaking of the ropes; 
hsve you had any experience of them at all \' _ 

I have been very fortunate in that respect; I never had an accident with a 
rope breaking but one, or rather it was a chain. My under-viewer and -his son 
were both killed by the breaking of a chain; the cage went down to the bottom. 

2779. That is the only accident of the kind that you have ever experienced ? 
Yes. 

278~. !ore you aw~ of the plan which has been proposed by Mr. Fourdrinier 
for avollling those acCidents i' 

Yes, I have seen it. 

2781. Have you seen it in operation in the North? 
No, I have not had an opportunity of seeing it; I shall go next week and see 

(164.s.) 11113 it; 



278 MINUTES OF EVIDENCE BEFORE SBLBCT COMMITTB!! ON' THE 

T. Eo For" ..... E'g. it; I think it i; a very valuable thing: the only difficulty which I have in 
-- my mind about it is. that it may lead some of the coal owners to ran their 

5th July 1 849. ropes too near. calculating that if the ropes should break. this thing would prevent 
an accident; and if the apparatus was out of order I then it might sacrifice 
life. 

2782. But as long as the apparatus could be depended upon. it would enable 
them to use their gear still longer than they do uow with safety. would it not 1 

Of course. 

2783. Have you ever known anything of the hydraulic engine, which has 
been used in some cases instead of the steam-engine for collieries? 

Yes; the inventor of that engine is in Newcastle now; he resides there 
and has a very large establishment. ' 

2784. For what purpose is it used? 
For hauling coals down the pit from a distance, the same as my engine 

which I have at Seaton Delaval. 

2785. Is that a more economic~ power than the steam-engine? 
There is no doubt of it; I believe it will be generally adopted in our 

neighbourhood. where~there is spare pumping engine-power, because a quantity 
of water has to go down to work this engine, and to be lifted again by the 
pumping-engine. The first one was· only got into operation,. I believe, last 
week, or the week before last. 

2786. In case, after your inspection of Mr. Fourdrinier's apparatus; as it is 
at work in the North, you should approve of it, is it yout intention to adopt 
one of them? 

Yes; I have already recommended my employers at Percy Main to adopt it; 
they are going to fit up a shaft there with cages immediately; they have agreed 
to it. 

2787; Are all your collieries worked with guides? 
No; Percy Main is not worked with guides. I believe that Percy Main and 

Felling are the only two collieries not working. with guides now. . 

2788. In the North? 
In the North. . 
2789. Do you consider guides in that way valuable '/ 
Yes; I am putting them in at Felling in that way at present; they are more 

economical in saving waste and everything. 

2790. Are there any other points that occur to you, upon which you wish to 
make any observations to the Committee? 

I think there is one point which I ought to name, and that is, as to theventi-. 
Iation of collieries where there is no intlammable gas. My opinion is, that there 
are more lives destroyed in those collieries where no inflammable gas exists, than 
in the collieries where inflammable gas is. 

2791. From what cause should you say? . 
From the entire want of velltilation. I know some collieries in my own dis

trict, whele. because they have no inflammable gas, they do not ventilate at all j 
and I have known more than one or two instances, where the men, after coming 
out of those pits, have been in such a state that they could not walk home. 

2792. The air not being fit for respiration? 
Yes; they have been obliged to be carried home on horseback. 

2793. Is that from the amount of carhonic acid? 
Yes; ilnd when they go to bed and are asleep, they are almost in a state of 

apoplexy, from the pressure on the brain, I apprehend. 

2794. Are there many seams where there is no inBammable gas ? 
Yes, there are a good many neal' the crop. 

2795. Where there is a discharge of carbonic acid gas, without any: carbu-
retted hydrogen V .; 

Yes; they sometimes discharge the carbonic acid without any inflammable 
gas at all •. 

2796. Are 



PREVENTION OP ACCIDENTS IN COAL MINES. 279 

2796. Are the men able to do a great amount of work under those circum- T. E. FfhtUr, Esf. 
stances? 

Many of the collieries do a large stroke of work, but it is killing the men. 5th July 1849. 

2797. Is there anything else which occurs to you 7 
I think there is another thing which we have not e;:actly touched upon, and 

that is the air-courses. The standard size of the air-course, as given by Mr. 
BuddIe, and which was acted upon for a great number of years, is six feet 
square, or 36 feet area. Now, my opinion is decidedly, that thati5 far too 
small; where there is a single air-course. it never should be under 60 feet area, 
or 8 by .7l; and I am quite convinced that if that were the case, there is no 
colliery but what would have a much better-ventilation than it has at present. 

2798. When you say that, you speak of the main air.course? 
Yes, the main returns. 

2799. You would not think it necessary to have all the passages of the mine 
of those dimensions? 

No; where you can get two or three it answers the same purpose, but where· 
ever there are main air-courses, they ought not to be less than 60 feet area. 

2800. Where you split the air, of course they may be smaller? 
Yes; we may put three or four drifts to make it equal to 60 feet, l;lUt where 

there is a main air-course it should not be less than 60 feet. 

2801. It would depend in some degree upon the distance the air was to be 
taken, would not it ? 

Yes; no doubt the greater the distance, the larger the air-course which is 
required. 

2802. Therefore, that dimension of an air·course which might be safe if the 
distance were very short, would be unsale if the distauce were 'greated 

But it will always get less; therefore, I think that in aU fiery collieries the 
standard air-course should not be less, where it is single, than 60 feet area. 
There was a good deal said the other day also about ti,e accidents by the falling 
in of the roof; we have not a great many of them in our neighbourhood. 

2803. Is there anything that occurs to you in your experience which could be 
done, in order to prevent sucll accidents? 

There is nothing but putting in a sufficient quantity of timber to support the 
roof_ 

2804. It must be a question of expense? 
Yes; at the Seaton Delaval Colliery we send down the pit 1,000 props per 

week. 

2805. In small collieries the propping of the roof is probably a very heavy 
burden, is it not! 

There is no doubt that it adds to the expense of producing the coals. 

2806. Is the expense the reason why the propping is generally imperfectly 
done 1 

There is no question of it, because it tells two ways; there is the expense of 
the prop, and the expense of the labour in setting it. 

2807. Between the imperfect propping which you may have seen in some col
lieries, and wllat would be required in order to make the roof secure, would 
there be any great additional expense, do you think? . 

No j it would not be a large per-centage; very small. There i~ another point 
withresprct to coal mines being on fire: I had a case a few years ago at Felling 
Colliery, where the coat got on fire from the engine that was in the pit, and 1 
worked on for three weeks endeavouring to put it out with water and extin
guishing engines, and spent a couple of thousand pounds. I had to close up 
the pits for six weeks, so as to put the fire Ollt. The atmospheric air in the mine 
being consumed. of course it became carbunic acid, and it destroyed the fire; 
but when I went in, the temperature at that point was 160, but it gradually 
cooled down, after the air went over it, until it came to its natural state. Now if 
we had had Mr. Gurney at that time, I think we should have been able to have 
done it in a couple of days at the outside. 

(16-l.II.) II M 4 "808. By 
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2808. By the process adopted at Mr. Darlington's? 
I think so; I think it is of very great importance. 

2809. In the case which you mention, had the fire existed for some time? 
No, it had not been a day; some coals had fallen oft' the coal-wall against 

the horizontal chimney of the engine under-ground, and set the coal on fire. 

2810. Have you known any cases of fires which have been a long time in 
existence f 

No, I have not. 

2811. Then you do not know the difficulty which arises from the great hea&ing 
of all the substance in the neighbourhood of the fire ? 

I think this three weeks was a pretty long time. 

2812. Was the colliery closed for three weeks 1 . 
No; I endeavoured to put the fire out for three weeks. 

2813. The fire was burning for three weeks f 
Yes; and it got into the old workings and brought down the roof, and there 

was the great difficulty that we had. 

2814. You endeavoured to put it out upon that occasion by throwing water 
into the mine? 

Yes. 

2815. You failed in that way, and then closed the shaft up? 
Yes, for six weeks. 

2816. And it was six weeks hefore the fire was extinguished! 
Yes. 

2817. When you let in the atmospheric air again, was there no revival of 
the fire! 

No; the thermometer stood at 150. 

2818. When you went in? 
Yes, and it gradually cooled down; but it was a long time before it cooled 

down to the natural temperature. 

2819. From what you have learnt of the operation at Mr. Darlington's, your 
opinion is, that Mr. Gurney's process for extinguishing a fire would be applica-
ble to a case of that description? . 

Decidedly. 

2820. Was there an accident a short time since at the Felling Colliery from 
the engine-fire? . 

In June 1847. After the engine had completed the work during the day, the 
engine-man threw a large quantity of coal on to -the fire, and shut down the 
damper rather too close, and under. the boiler it became a retort; it generated 
gas, which oozed through the damper into the chimney; the fire kindled up,. 
ignited the gas, and an eXl?losion was the consequence at night; there were 
fortunately very few people m the pit; it killed six. and all the horses in the 
mine except one; 16 horses we lost; it was a very singnlar thing. 

2821. Were the men and horses that were killed upon that occasion killed by 
the fire-damp, or by the after-damp? . 

Three out of the six men were· killed by the after-damp; the other three had 
been killed by the concussion. 

2822. .From your experience of accidents, should you say that by far the gr~ter 
proportion were killed by the after-damp or by the fire' 

The larger proportion are killed by the after-damp; very much larger. 

The Witness is directed to withdraw. 

Ordered, That this Committee be adjourned till to To-morrow, 
One o·clock. 
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Die f'~eneris, 60 Julii 1849. 

The LORD WHARNCLIFFE in the Chair. 

, 
WILLIAM PRICE STRUVE, Esquire, is ealled in, and further examined 

'as follows: 

2823. ARE there any additions or cOlTectlons to the evidence which you gave 
yesterday that you wish to place before the Committee? 

Yes; in re-considering the matter with regard to the cost of the apparatus, 
I find that I very much overstated it, and I have taken the trouble of going into 
the detail of the cost ofa 25·feet ventilating apparatus, which I make 4511. 108., 
and which I believe is quite ample to cover it; the apparatus, when erected, may 
of course then be worked by any spare power which may happen to be at the 
colliery, by taking steam out of a boiler, and merely having a cyliilder to work it, 
and that would bring it down to something like 550 t. to 600 I. A 16-inch high
prcssure eDgine, with a boiler, would not cost more than 250 t.; therefore if the 
250/. is added to the 450 I., that would make only 700 I.; and I nry much over
stated it, I find. I had not considered the snbject; I had only estimated one of 
12 feet in diameter, of which I gave the cost at 300 t. 

2824. And an engine of that description would, you think, supply power equal 
to the furnaces at the Hetton colliery, as described by Mr. W'ood ? 

Certainly; an engine of that size would work either 50 or 70 horse power, 
according to the speed at which you d1'ive the piston, and the pressure of the steam. 

2825. It would be sufficient to give a current of 168,000 cubic feet ,1 
An a}lparatus (If this sort would give 196,000 cubic feet per minute. 

2826. Have you any objection to put in the calculation upon "hich your 
statement is founded? 

Not at all; I should wish to go into detail, and I will let it appear ullon the
evidence with pleasure. 

The 'Vitne.s delivers in the same, which is as follows: 

STRUVE'S MIIIE,VENTILATOR. 

EsTUIATE of the Cost of erecting a double 25-feet Mine Ventilator. capable of passing through 
a Mille 196,OUO Cubic Feet of Air per Minute, wben the Pistons move at the rate of 200 
Feet per Minute. 

Masonry, 460 cubic yards, at 6.. - - - - - -
Covers to top-cases of plank, and framitlg 1,192 superficial feet, 

at lod. 
Two aerometers of wrought-iron, plate, 61 tons, at 221. 
Fixing - - ... - .. .. ... .. -
Four sets of valves-
Sheives to work aerometers, and framing ~ 
Excavation - - - - - -

£. 
138 

45 
143 
10 

s. d. 

30 - -
60 
2:; 

£.41>1 10 -

A 16-inch high-pressure cylinder to wOI'k horizontal, with boiler, would cOst 250 I. 

2827. Is there anything else upon ,,'wch you wish to observe? 
Nothing. 

The Witness is directed to withdraw. 

(164.9.) NN GEORGE 

E.idence on tbe 
Prevention of 
Accidtmts in 
Coal Mine •• 

'-/Y. P. StTu.f, Esq. 

6th July 1849. 
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Gtorge Elliot, E .• q. GEORGE ELLIOT, Esquire, is called in, and examined as follows: 

2828. YOU area colliery owner and viewer in the North of England? 
Yes. 

2829. At Monkwearmouth t . 
At Monkwearmouth and Usworth, and several other places. 

2830. Have you been for a long time engaged in that branch of business t 
I went down the pits at a very early age; I was about nine years old, I dare 

say, when I went down, and I have been connected with it ever since. I have 
been officially engaged for the last 14 years. 

~831. In the course of your experience of the conduct of mines, have you 
turned your attention at all to the causes of the various accidents which occur? 

1 have; it has received a great deal of attention from me. 

2832. To which class of accidents more particularly? 
In fllct, to accidents in whatever shape, but more especially to the subject of 

ventilation. • 

2833. Do you conceive that, generally speaking, the ventilation of mines in the 
North of England is deficient? 

I believe, generally speaking, that we should be in a better condition if we had 
more atmospheric air introduced into the mines. 

2834. Is the defect in the ventilation of the northern mines more, do you 
think, in the deficiency of the quantity of air introduced, or in the mode of its 
~stribution ? 

I am a strong advocate for a large quantity of atmospheric air; and certainly 
it is very important to carry out tlie object of its distribution by its being fuirly 
apportioned. 

2835. In which respect do you think that the present systems are usually most 
defective? 0 0 

I think that the greatest improvement would be to get a larger quantity of 
atmospheric air into the pit. I think the principle of the divisions and snb-
divisions is very good. 0 

2836. Have you had an opportunity of examining many pits besides those 
which you manage yourself? 

A great number; the greater portion of the collieries in Durham. 

2837. The ordinary system of ventilation is that by furnaces? 
Yes. 

2838. Are the furnaces generally well constructed for their object? 
I am not quite sure that they are so well constructed as they might be. 

2839. 'What is the most usual fuult committed in the construction of furnaces? 
I have a notion of my own on the subject, which is, that I would like a larger 

Ilurface of fire than we generally have; instead of thickness, I would prefer having 
surface, so as to Rllow the atmospheric air to pass more through it, and to present 
a much larger heating surfuce than we generally have; we have them, perhaps, 
six feet in diameter, and a fire of considerable thickness, 18 inches to two feet 
thick. I think, by having the furnace larger and thinner, the probability is that 
we should have a greater amount of. heat than by having them so narrow and so 
thick; in fact, I am satisfied of it. 

o 2840. Do you recommend passing the whole current of air immediately over 
the fire 1 

I believe it would have a greater rarefying effect to bring it through the fire 
than over it. 

2841. Is it not freqnently the case that the air is taken through passages at the 
side of the furnace? 

Yes, that is frequently so, and it is frequently necessary; some of our currents 
are so impregnated with carburetted hydrogen intlammable gas, that it is impru-
dent to pass them over the fire. 0 

2842. The 
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2842. The power of ventilation produced by a furnace depends greatly upon the 
depth of the shaft, does it not r . 

I think that has a great deal to do with it; much might be said upon that 
subject. I am not quite master of the principle by "'hich 1 can ascertain exactly 
the- power of the furnace. I have heard a great deal said and written upon the 
subject; but 1 cannot get any of the theorems which are laid down to agree with 
my practice. 

2!!43. Have you examined the mathematical propositions, such as those which 
were delivered by fllr. Wood to the CoDimittee in 1835 ? 

I have. 

2844. And you do not think that they are conlinned by experience ¥ 
I do not think they are. You have to make such an allowance for friction, and 

8uch deduction, that you completely lose sight of the principles. I do not say the 
principle is wrong; still it is a very slight guide to you in estimating the power of 
the {unlace. 

2845. The ventilating power ofthe furnace is not a constant quantity! 
It varies according to the rarefying influence of the fire. 

2846. And according to the depth of the shaft? 
And according to the depth of the shaft. I surpose that that increase arises 

from two causes; the depth of sbaft acts like a longer chimney, and gives a much 
larger rarefying medium between the furnace and the surface; and I have a notion 
(I do not know whether it is correct or not) that the air requires a momentum by 
its descent in the downcast. 

2847. You think that that ought to be added to the weight of tbe air in the 
dowllcast shaft ? 

I think that it tends to increase the velocity of the current. I do not think 
that if you had tbe same heating power acting horizontally, instead ofperpendicu
larly, the same amount of current would be produced. 

2848. Have you ever closely tested that conclusion, with respect to the effect 
of the d"pth of the shaft, by actual experience 1 

I think I have. I am the viewer at Belmont Colliery, which is 50 fathoms 
deep; I am the viewer at South Pea.reth Colliery, which is 100 fathoms deep ; 
I am the viewer at Usworth Colliery, which is about 160 fathoms deep; and I am 
the viewer at Weannouth Colliery, which is nearly 300 fathoms deep: now in all 
those cases I find that I can get a larger amount of air by the same furnace in 
something like the ratio of the depth. I cannot, perbaps, lay it down accurately. 
1 have some experiments which would show it, only I should like to look at them 
before they are published. 

2849. Are the furnaces in those dilferent collieries pretty nearly tbe same? 
Yes; and the temperature of the shaft at a certain height is pretty nearly the 

same. 

2850. Would it be in your PQwer to put upon paper the measurements of the 
d1ffl'rellt furnaces in those pits, and the results obtained? 

y ('s; I believe I could furnish them correctly. I have all the figures; but I 
should like to go ovcr them again, because these reports are in the hands of every 
practical man, and I might mislead. 

285 I. Do you ('onsider that in those pits you have furnaces constructed upon 
the best princil)les' 

No, I do not thinl, I have; they are deficient in respect of the very principle 
"'ith which I commenced my observations.. I think they are too contracted; it 
would be better if they were bl'oader and thinner; the same amount of fire, I 
believe would produce a much larger quantity of heat. 

2852. What is the maximum ventilation in cubic feet of air which you get in 
anyone of those cases! 

In the Belmont Colliery the maximum is about 51,OOO'cubic feet per minute. 

2853. What is the extent of the workings there; what is the whole distance over 
whil"h the air has to pass in its different cnrrents? 

I should think a mile and a half. 
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2854. Not more than that! 
I should think not more than a mile and a half. 

2855. What is the distance to the extreme point from the bottom of the 
shaft? 

The extreme distance would be scarcely a mile. 

2856. And yet there is not more than a mile and a half altogether of workings? 
The air of Belmont is peculiarly situated; it is a colliery which is nearly worked 

out, and there are not the passages and up-and-down coursings that you see in 
models or on plans; these piIlars are all taken away, and there is nothing bnt 
goaf; and the duty which the air performs now is merely that it goes into a few 
places which we have in a certain narrow boundary, and returns again. 

2857. What is the depth of the shaft? 
Fifty fathoms •. 

2858. So that that is a very simple case of ventilation? 
Yes, it is. ' 

2859. You have only one current of air? 
No, we divide it. We have two seams; we have the Hutton and Low Main 

ileam. 

2860. On different levels? ' 
Yes; about 100 feet difference between the two levels. 

2861. Therefore there are two currents into which these 50,000 cubic feet are 
distributed! 

Yes. 

2862. , Do you consider that quantity adequate for your purpose? 
There it is quite enough Jor any purpose. 

2863. You do not wish for more? 
No; I think more would be inconvenient. 

2864. Is that the largest current that you have obtained with any of your 
furnaces? 

No; at the U sworth Colliery I find that I have the same quantity with a smaller 
fire, which I attribute to the greater depth; it is a 7!-feet pit, and the other is an 
S-feet pit. 

2865. What is the depth? 
One hundred and sixty fathoms. 

2866. What is the area of the shafts! 
The Belmont shaft is .eight feet diameter. 

2867. And the Usworth! 
Seven and a half feet. . 

2868. Then is it your impression, that the advantage of obtaining the same 
quuntity with a smaller furnace at U sworth is owing to the increased depth of 
the pit? 

I think so. 

2869. Are the furnaces quite like one another! . 
It hus been a subject which I have tried over and over again, and I always find 

that I can get a better current in a deep pit than I can in a shallow pit. 

2870. Have you devoted your attention' at all to other methods of obtaining 
ventilation hesides the furnace? ' 

I have sometilllPs ventilated by means of a water-fall; I have poured down a 
quantity of water from the surface. ' , 

2871. In the downcast shaft ? 
In the downcast shaft. 

2872. In conjunction with the furnace? 
No; it hM been when perhaps we could not get the furnaoe lighted; when we 

have had such a quantity of gas that we could not light the furnace. 
2873. Ha\'e 
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2873. Have you any case in which the water is in use now as a means of ven- G,.rg' EUiut, Elflo 

t 'l . f . I atmg.· I. . Z h' h I 6th July ,849, 
No; at present I have the furnaces in the whole of the co herles lor w IC am 

concerned. 
2874. You would not consider water an efficient mode of ventilating, as a sub-

stitute for any better mode f . 
The furnace is much better than the water. 

2875. You would not use it as a penoonent method of ventilation? 
I do not thinjl; I should; uoleSli it was in such a situation that the water could 

. drain itself from the mine. 
287G. What amount of current could you obtain from the water·power; do you 

think you could make it effectual f 
I have seen a good current produced from it; the mischief is, that you have to . 

lift it up a.gain with an engine. 
2877. And that is very expensive, of course? 
That is very expensive. 
2878. Is it a large fall of water that you have made use of in such cases? 
A three·inch bore; a besom, or something else, is put under it to scatter it: it 

is only occasionally used. 
2879. Have you had any experience of mechanical means of ventilation ? 
I have applied the steam.jet. 
2880. What is your experience of the steam.jet ? 
I have tried it in several ways. 
2881. Where have you tried it? 
The first time I ever saw it tried was in 1835, at Urpeth Colliery. I was with 

my father; it WIIS iu a situation just such lIS I have been describing. There WIIS 

a great deal of gas under.ground, and the fumace could not be lighted up; and I 
think my father was sent there to get the colliery put into working condition. 
He could not get into the mine on account of its explosive condition, and he 
turned the exhausting steam down the shaft, and he very soon got a ventilation 
up, and got into the pit, and got his furnace lighted; in the course, I dare say, of 
two days he succeeded. 

2882. Do you know what pressure he had upon that jet? 
I cannot speak with certainty on the subject; knowing the engine as J do, and 

the way it works, I should think he woul(l not have less than from 30 to 40 Ibs . 
. on the inch.. It was a high-pressure engine. 

2883. It would be a high.pressure jet? 
Yes, it was exhausting from the steam·pipe. 

2884. How did he apply it ? 
He turned it down into the upcast shaft; he allowed it to exhaust out of the 

full bore of the exhaust·pipe, instead of allowing it to escape into the air, as we 
. ~enerally see high·pressure engines do. 

2885. So tllat it was a jet of consideI"Ilble diameter? 
Yes, perhaps of eight or nine inches diameter. 

2886. What was the size of the boiler which supplied it? 
There were two boilers, the engine at work pumping water. There was no 

··cost; it was merely a simple expedient for the moment to get the pit cleared of 
.the gas. 

2887. It was merely the waste-pipe of the engine? 
The exhaust steam from the engine was applied for that purpose. 

2888. What was the depth of that shaft? 
I believe it Will! about 50 fathoms, somewhere thereabouts. 
2889. What was the area ~ 
That I cannot be certain of. 
2890. How low below the surface was this jet placed? 
A very short distance; I do not sllppose it was more than 10 feet down. 

(164.9.) N N 3 2891. Can 
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GeorgtElIiot, E'9.2891. Can you say what the extent of the workings in that case was through 
-. which the air had to be passed 1 

6th July 1849. The workings were considerable, because I :t:emember being down the pit at the 
time· I should think about 100 acres. 

Vide Appendix Y. 
Plan 1\0. I. 

, . 

2892. Was the air taken through the greater part of those 100 acres? 
Yes, it mnst necessarily have been so to have cleared the pit from the gas. 

2893. Can you say how long it was before the jet succeeded in clearing the 
pit after it was first put on? 

I think I am within bonnds in saying about two days; I am not quite certain 
on that subject; it was about that time. 

2894. Did you go down the pit after it was cleared? 
I was down after the furnace was lighted up; of course we applied the furnace 

as soon as it could be done, and then we got a better ventilation with the furnace. 

2895. Better than witb the jet? 
A great deal; it was merely used for the purpose of putting the pit in such a 

condition that we could get the furnace lighted. 

2896. Do you recollect whether the jet was kept on after the furnace was 
lighted at all, or was it stopped? 

It was kept on for a little time, and then it was discontinued. 

2897. The pit having been thus cleared by means of the application of the 
steam. jet, the furnaces were subsequently found to produce sufficient ventilation 
to keep the mine clear? 

Yes. 

2898. It was not necessary again to have recourse to the steam-jet? 
The furnace was found to be quite sufficient afterwards. and could be safely 

applied. 

2899. 'Vith reference to this particular experiment, was it in consequence of 
the apprehension of expense, or from what other cause, that you preferred the 
application of the furnace to that of the steam-jet, which you describe as having 
been so efficacious? 

We get more wind into the pit by means of the furnace than by means of the 
steam-jet, applied in that manner. 

2900. Is that the only instance in which you had experience of the steam-jet? 
No; since Mr. Gurney's visit to the North, my attention has been called to it. 

I saw some experiments made by Mr. Gurney, and thought I would try it. I have 
applied it in thl·ee collieries 8ince that time. 

290L Will you describe the manner in which you have applied it in each of 
those collieries? 

At Belmont Colliery I took exactly the plan that Mr. Forster published in the 
GateshE'ad Observer. 

2902. Was Mr. Gurney present on either of those occasions? 
He was present at Gateshead; he gave a lecture on the subject. 

2903. But not when you made the experiment? 
Never. This is the plan-[producillg tile same]. 

2004. That is the plan of the mode in which Mr. Forster applied it at Seaton 
Delavnl? , 

Yes, and it was copied from that; I thought I would apply it at Belmont exactly 
in the same way. 

2905. When did you apply it 1 
I gave the oraer for the plan to be tried immediately after I heard Mr. Gurney's 

lecture upon the subject. 

2906. That would be in the beginning' of this year? 
It was in the early part of the present year, I think. 

2907. How long has it been in operation P 
I t has been in operation three or fow· months or more. 

2908. What 
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2908. What has been your experience of the ~lIiciency of the apparatus during George EOio" E,,_ 
that period? 

I can give the ligures exactly. 6tbJuly 1849-

2909. In that colliery what WllB the current previously obtained ,. 
It was 43,170 cubic feet with the furnace before the jets were applied. I may 

observe, that in this pit we have a steam-engine under-growld as well as & 

furnace. 

29 I O. Did you extinguish the fnrnaoe befure you applied the steam-jet? 
It bas been done both ways. There have been great pains taken with this 

~xperiment, and I think this may be regarded as a very mir statement of the 
result of its application, 43,170 was the amonnt with the furnace alone, without 
the steam-engine. I put out the furnace, and then I applied the engine without 
the furnace. 

2911. The engine fires without the furnace? 
Yes; there is a furnace and an engine with two boilers under-ground. The 

first experiment "'as with the furnace, and the next with the engine without the 
furnace; with the engine alone it was 47,940 feet, the engine giving an advanta.,,<re 
~f 4, 170 feet over the furnace. 

29 I 2. How does the engine operate, merely by means of its fires? 
Merely by means of its fires and boilers. 

2913. There is no pumping apparatus for thA air? . 
No; it is a stationary engine, which draws the coals from a certain given point 

under-ground to another. 

2914. There is no air-pumping apparatus attached to the engine? 
Nothing. 

2915. Except what is required for the engine itself? 
Yes; nothing ill connt'xion with ,the ventilation. The jets without the 

furnace (that is the engine, observe, because the jets are produced from the 
working of the engine) were 59,485, being an increase over the furnace of 16,000, 
and over the engine of 12,000 feet. 

2916. At the time that the jets were used, was the engine-fire in operation! 
Certainly; the engine· fire produced the steam. 

2917. The question refers to the engine below, the engine·power which you 
have been speaking of? 

Yes, the engine-fires, the same fires; bence I draw the conclusion, that there 
is an increase over the furnace of 16,000 feet, and over tIle engine of 12,000 
feet. 

2918. How many jets were there; the same number as in Mr. Forster's case? 
I think it was 24. 

2919. There were 25 in his case; he had eight times three, and one in the 
'-~entre ? 

I applied it in the same way; it was made exactly according to that plan. 

2920. And the same-sized jets? 
The jets were a little larger. I think at Seaton Delaval it was about tbree-

tenths; these jets are something like half an inch. 

2921. J s the diameter of the shaft; at Belmont the same as at Seaton Delaval? 
I t is cight feet at Belmont. 

2922. You say that you tried the steam·jet in three instances? 
Yes, I tried it in three collieries; but there are some more figures connected 

with the Delmont case, which, perhaps, it might be interesting fur the Committee 
to hear. The engine at rest, not exhausting in connexion with the furnace, gave 
62,365. Here is an experiment which I was careful in making, as I thought there 
had been rather more value put upon the jets than I believed was due to them. 
I tried the quantity produced by tbe steam when it was exbausting out of one 
pipe, and then when it was exhausting through the jets j I stopped the pipe up. 
and allowed the same to exhaust out of the 24 jets. 

(164.9.) N N 4 2923. That 
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2923. That is, when it was at rest? 
When it is at rest it may exhaust out of the jets. 

2924. When it is at rest, that is the only outlet? 
Yes; the engine exhausting out of a six-inch pipe, as fast as the boilers were

generating the steam, or distributing it over 24 or 25 jets; I make only a difference' 
of some 2,500 feet in favour of the jets. 

2925. Axe you now speaking of the comparison between the case of the engine
at rest, which gave 62,000, and the amount obtained by the en!rlne when it was ' 
.exhausting, and without the jets? , " 

.N 0; you may either suppose the engine at work or at rest; it is unimportant 
for this view of the subject; this maybe a. 6-inch bore or a 9-iuch bore, exhaust
ing from two boilers in one cun-ent; and here is another experiment where, 
instead of one, it is exhausting in 25. 

2926. When the engine is at rest, the whole exhaustion must take place through 
the jets, must it? 

It may' not be so; in this case the exhaustion was purposely stopped during the 
experiment, the object of which was to ascertain the heat occasioned by the sur., 
face of' the boilers and the fires, without permitting the steam to escape. The' 
engine at rest, not exhausting, and the furnace, gave 62,365; those are the two. 
together,. but not exhausting. 

2927. 'In the meautime the jets are exhausting;' the steam is passing from 
the jets, is it not? . ' 

No, that is not so. Suppose the safety-valves loaded so as to prevent the , 
exhaustion untiJ the experiment is finished; that being so, the only -yentilating' 
power which you have.is the surface of the boilers, aud the fires under them,. 
together with the furnace iu operation; those two powers at work produce a ven-
tilation of 62,365 feet. ' 

2928. Then we undeI'Staud, in that case, that the jets were not at work 
,either? 

The jets were not at work. The former quantity which I gave was the jets-' 
without the furnace power, 59,485; therefore, it will be .observed, that' there is, 
an iucrease with the engine and the furnace over the jets of 3,000 feet. 

2929. Subsequently to that, you mentioued some other case? 
Yes, the engine exhausting in one column oat of one pipe. 

2930. Aud the jets you closed? 
The jets were closed; and the difference between the jets and exhausting all , 

out of one was 2,500 feet. 

2931. What was the number of cubic feet,in the last case, the engine exhaust
ing in one jet. You say' the engine at rest with the furnace gave you 62,000 
cubic feet; then you tried again the engine, exhausting through a ~ingle pipe, , 
and without the jets; what was the power which you obtained in that case? 

Fifty-six 'thousand' nine hundred and fifty-eight. 

2932, Two thousand.five hundred would be the additional power due to subo-' 
di~iding the exhausting'steam into a number of jets, instead of passing it through, 
one pipe; of what diameter? 

About eight inches. 

2933. What was the pressure upon the boiler in those experiments? 
A bout 351bs. on the inch; then I made a final experiment of the jets and the' 

furnace together, and those give a quantity of 71,550 cubic feet per minute. 

2934. Was that obtained without any aslditional expense? " 
III our peculiar situation it happened to be so; it did not cost anything, 

because we had the engine, with boilers a.nd the pipe, and everything by us, so
that it was a very ready application just to apply the system, having the boilers· 
already working every day. 

2935. Could you supply those 25 jets without auy deduction from the power 
of your engine? 

Yes; there is no deduction; it is merely the steam, after it has done its work,. 
escaping to the atmosphere. 

2936. The 
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2936. The Iteam which would otherwise be lV88ted ! 
Exactly 80. 

2937.' It WBI merely that which you made use of? 
Yea. 

289 

2938. So that in such CBBe you can apply the jet BI a ventilating power without 
any additional expense, where you have a high-pressure engine! 

Yea; in fact. you cannot have a high-pressure engine in such a situation without 
it having that influence. , • 

2939. If you distribute it int.o jets you obtain precisely this eft'ect ? 
You will observe, tbat there is not so much in the jets; I think I have proved 

that I orily make a difFerence of some 2,500 feet. which is not a very great deal. 

2940. Between 25 small jets and one large one 1 
Yea. In fact, many timea when I have been & mile oft' from the engine,working 

with the exhaust pipe; 1 could, at any of the trap.doors, connt every streke the 
engine made by the propulsion that 1I'B8 given to thp air at that distance. 

2941. By the natural discharge of the steam in the working of the engine? 
Yes; the column of the air seemed to act upon the door with an increased 

presaure every stroke, 80 that you could count it ; I have done so many times. 

2942. Are there any other collieries to which you have applied the steam-jet? 
Yes; 1 have applied it to the South Peareth Colliery, which is about 100 

mthoms deep. 

2943. In the same way? 
Not in the same way; it is at the top of the pit, and applied as I described at 

Urpeth; ouly in this CBBe it is divided, but it WBI not in the case of Urpeth. 

2944. How far did you take it down the shaft ! 
About 36 feet. 

2945. That apparatus could not be adopted where you wanted to make any 
other use of the shaft. could it 1 

It makes such a steam that there is no seeing yourself at the top of it. 

2946. Not only that, hut does not it partly fill the pit? 
I do not think that that is an insurmountable objootion. or that It is neceSsary 

to have the pits all at equal distances, or that it is essential to have the jets 80 
JIIathematically correct as to prevellt using the shaft for the purpose of drawing 
coals. If yon get the same amount of jets or the same power of steam at difFerent 
places, leaving room for the pit, it might still be applied. 

'947. You think you could still raise the whole column of air, 
1 think so; because you can give the jets an inclination just BI you like. 80 BI 

to apply them to the circumstances of the pit in any manner that might be 
required. 

2948. Dnt in giving an inclination to the jets, would not yon lose lome of the 
p!lwer? 

No; I should imagine not. ¥ou are dealing with a very smaIl diameter of pit, 
not more than seven, eight or nine feet, and a very slight inclination would dq. 
Suppose that portion of the shaft 1I'B8 necessary for the purpose of drawing coals, 
or what it might be, I think you have plenty of room to apply your jets all round 
here-(8howing the some]-and give them such an inclination BI to IIpplT ~em 
jlver the shaft. 

2949. So that you think that that appUat08 might be applied even in a shaft 
'Which 1I'B8 used for drawing coals! . . 

I think 10; there is no great difficulty in it; it would be disagreeable having thl' 
steam about the top of the pit. 

2950. What induced you, in the CBBe of the Pearetb ColUery. 19 apply the 
!LppsratU8 at the top. instead of at the bottom? 

Because we bad not an engine under-ground. 

2951. ¥ou found it more convenient, therefore ! 
Yes. 

(164.8.) 00 2952. Havo 

George EIJi.Jt. Elf. 
6th JuI,. 11lf9t 



290, MINUTES OF BVIDENCE, BEFORE SELECT COMMITTEE ON THB 

".urg. #0;,./, It'f' 2952. Have you made any comparison' of the effed between the two aITange-
, '--- ments? 
~th July' 849· Yes'; it is much better to have it at the bottom of the. pit. I do not think it 

would do for South Peareth without a furnace at the bottom of the pit. 

2953. Was there the same pressure upon the boilers in that case? 
I think there is rather more pressure at South'Peareth than at Belmont. 

2954. Is the power of the boilers the same f 
There are three boilers. 

2955. So that your steam-power was greater at Peareth? 
Yes; it was a heavier engine, and more heavily pressed. 

, 
2956. Were the jets the same? 
No; it was not divided into 24jets, as I have described; it was divided into 

three or four. . 

2957. What was the diameter of thosejets? 
I do not recollect now, but they were equivalent to the bore of the main-pipe 

leading from the engine. " , 

2958. What was that bore?' 
:r believe about nine inches. 

2959. And you had three or four jets equivalent to that bore f 
Yes.' , 

2960. Then they must have been largish jets f 
Yes. 

2961. Only about four of them? 
Only about four. 

2962. Did you find that they produced the same power as you found produced 
from the small jets at the bottom in the case of Belmont? ,,' 

Not near it. 

2963. Can you state at aU the extreme power which you obtained by that 
/IlTBngement at South P¢areth ! 

That is in tonnexion with the furnace. 
\1 ' • , . 

2964. ' You mean the furnace being in action at the same time? 
Yes; I tried it both at Usworth and at South Peareth without the furnace, but 

it would not do at all at the top of the pit. ' 

2965. ' With the furnace what did you obtain? 
. With the furnace alone it was 43,240; with the jets and the furnace it was 
51,240. ' , .' , . 

2966. Making a difference of 8,0001 
,yes. 

,2967. Whereas at Belmont you obtained, with the combination of thejets,&1Id 
.tlui furnace:at'the bottom of the pit, a power of 71;550; at SouthPeareth, with 
·t.he fumai'e' and the jets, the jets 'being at the top of the pit, you could only obtain 
.51,2401 . I .,' " ,t .. ' 

,Yes. 

2968. The power of the steam being greater at South Peareth than at Belmont? 
Yes. It is fair to mention here, that I do not attribute all that difference at 

Beimont to l the jet" because you must observe that there are ,three ,fires there; 
there are two fires lmder the boilers; and supposing there were no boilers, no 
ateam-jets, and nothing of ' the kind, it;is quite certain that th6lle fires would have 
a certain influence in producing a rarefaction. .' ., ; . 

2969. Those fires are' to be taken in addition to the furnace? . 
Just so; if ,the same steam had been taken from the surface at Belmont, instead 

of having been generated at the bottom of the shaft, -you would not have had the 
same result. 

2970. It would appear that the power in the furnace in thOle two cases was 
" . ,pretty 
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pretty nearly equal, the amount being 43,770 at Belmont, and at South Peareth George Efli,'" Elf. 
43,240? ' 

Yes; I bad not observed that before yoor Lordship mentioned it, but I see it 6th July 1849. 
is about the mme. 

2971. Taking the C!ase of a pit, the shaft of which was much shallower, the 
.power of the steam-jet would bave been the same; wbereas the power of the 
furnace would have been much 8IDaller, would it not? • 

I think the power of tbe furnace is much greater in a deep shaft; in fact, it is 
very much in the ratio of the depth. • ," 

2972. And is not the power of the steam-jet always the same? 
I do not think it is. I place a very great value upon the rarefying influence of 

the steam, not altogether upon the jet; the value of the jet is made up of two 
principles, I think; there is the motion ~hich it gives to the air, and I believe tbe 
greater portion of it is the rarefying ilJfluence wbich the steam exercises. 

2973. Do you mean the rarefaotion produced by tbe condensation of tbe 
steam? "" ' ' . ' , ' 

No, by the heat of the steam; there is no living in it; the &haft is warmer by 
the steam than ev(>n by a furnace; it may be made so. 

2974. Have you made any precise expt'riments to tbat effect upon that point? 
· I tbink the experiments which are before your Lordships support the view which 
I am taking. 

· 2975. We have not anything with respect to the temperature of the column of 
air in the shaft. Have you any particulars with respect to tbe temperature 
resulting in each case in the shaft, through which the current of air was passed? 

I do not think I have them with me. I can supply them; but I know that the 
opinion which I have just offerE'd is based upon the fact, that there is an increased 
~mperature from the addition of the steam. ' 

2976. Do not you think tbat something of tbe difi'erence which you havll 
mentioned might be due to the mode iB which the steam was applied in the twg 
instances, becanse you have informed us that in the case of Belmont, where you 
applied it at the bottom, you had 25 jets of small diameter; and at South Peareth, 
where you applied it near the top, you had only four jets of large diameter! 

J have also informed your Lordships of the quantity which I got at the U 8worth 
Colliery, where I only had one pipe; and that is a great deal more, although a 
shallower pit than South Peareth. . . 
· 2977. Are you ahle to tell UB what the pressure. was at. the jets in these par
ticular cases? 
· I eail only tell your Lordships what the pressure of the boiler was whilst they 
were at work. 

2978. But does it necessarily follow that the pressure is the same at the jetlo as 
at the boiler! . 

There may be some little reduction of it between the piston and the exhaust
f~pe. 

2979. May there not be a very considerable difference; may not the steam in 
the one case be high· pressure, and in the other case low-pressure? 

I cannot see bow that can be; the steam proceeding from the piston is exhaust
ing into the atmosphere, after having been compressed at tl1e,rate of 35 or 401bs. 
to the inch, or whatever it may be. 

2980. But you are not able to state the precise amount of the pressure at 
b~? . 

I am not. 
2981. Would not the diameter of the jets make a considerable difference in the 

prsssure ? 
I should think it would. If you have a current of steam passing from the 

piston with very great velocity, and then it is contracted altogether by those jets, 
the probability is, that there will be a greater velocity in passing through those 
small orifices than in passing through a large one. 

2982. Would not that increase the power of the jet! 
I should imagine 80; but here is the result Ilpon which I place more reliance. 

(164. '.) 0 0 2 2983. What 
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fhwg. EUioI, E.g. 2983. What was the re8ult at U sworth ? 
. It was a much smaller quantity. --6th July 1849' 
2984. At South Peareth you obtained with the four jets only 51,000 cubic 

feet; at Belmont, with a larger number of jets of smaller diameter, you obtained 
71,000 ! 

Yes. 

2985. Therefore you obtained a very considerable increase at Belmont? 
Yes; but I called your Lordship's attention to the circumstance, that there 

were three furnaces at Belmont; there was the ordinary furnace, and the furnaces 
under the boilers. 

2986. But taking the power obtained from the furnace alone in each case, which 
you state to be a little more than 43,000 feet, they are nearly an equal quantity' 

. therefore you may deduct them from the total power obtained? ' 
. The 43,000 is not from the furnaces under the boilers; that 43,000 is produced 

by a furnace, which is worked without the engine. 

2987. Then you would not attribute the whole of that 20,000 cubic feet of dif-
ference to the action of the engine-fire in the case of Belmont, would you? 

I would not attribute the whole of it; , 

·2988. Would you attribute much Of it? . 
. I think it fonns a very important part of it; if we had had the same steam 

escaping with the furnace which was producing the 43,000 feet, and we could 
auppose the same steam escaping without the fires under the boilers, then I do 
not think that you would havehad so much as 71,000 feet. 

2989. Y 011 never tested it by experiment? 
I think that some of those experiments rather go to prove it; for instance, we 

have the engine at rest, not exhausting, and the furnace 62,000; therefore, when 
we bring Mr. Gurney's principle into operation, all other things being equal, instead 
of that 62,000, we have 71,000; that appears to be about the value of it undcr those 
'circumstances. . 

2990. In that case you would argue that there were about .9,000 cubic feet 
obtained? ' , . 

Taking that view of it. 

2991. But you have not tried jets of the same diameter as those tried in the 
Seaton Delaval Colliery ? 

I have not measured those jets; it was to be a perfect model of that machinery, 
and I believe it would be as near it as possible. 

2992. It would appear that the furnace alone in the Belmont Colliery gave 
43,000, and the engine at rest with the furnace gave 62,000 ? 

Yes. 

2993. Do you apprehend that the whole ofthatdift'erenee, amounting to 19,000' 
cubic feet pel: minute, is due to the action of the engine-fires? 

Decidedly; what else could it be due to! There i,s nothing else hut the heating 
-surface of the boilers. . 

2994. Can you be quite sure, in these two experiments, that the power of the 
furnace was equal in each, there being a difference of 50 per cent. ? 

When the engine is at work, and the furnace is not at work, there is a certain 
quantity; with the engine.fires alone there is a larger quantity; the two together 
do not produce the same quantity as they do separately. , 

, 2995. Then the result of it is, that when the jets and the furnace, as YOIl have 
stated them in the Belmont case, produced 71,000 cubic feet, you must also take 
into consideration that, in addition to the furnace, there was the engine-fire, which, 
when tried alone, supplied 48,000 feet? 

Yes. 

_ 2996. And you have no doubt that the steam applied wa.~ what is called high-
pressure steam ? ' 

I llave always considered it so; I do not see what else it cOllld be called; it'is 
passing immediately from a boiler loaded at 35 lbs. on the inch. " 

2907. Would 

• 
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2997. Would it depend entirely upoD the sIze of the pipe through which it GeorgeBlliDt,Z.,. 
JlII86ed r 

There is a rule laid down; it is the ordinary pipe which is considered the {jib Julyli4g. 
·propersize for the e8C8pe of the steam from the cylinder; the ordinary exhauet-
pipe. . . 

2998. But in the ordinary way you do not want to ret&in it as high-pressure 
steam; it is not necessary to keep it in the form of high-pressure steam; it is 

. allowed to exhaust, and to become low-pressure steam;: 
You generally find it the better wa~ permitting the steam to get into the 

atmosphere as soon as possible; the shorter the distance between the atmosphere 
and the cylinder the better, the more freely it discharges. 

2999. Therefore, it is no object in the ordinary case of the discharge of steam 
from an engine to retain it as high-pressure steam when it has once left; the 

,cylinder? . 
, No, I do not think it is; it is an object rather to let it get easily from the 
cylinder, because if you restrain it at all, you put a friction upon it, and lose your 
power. I will mention to your Lordships an experiment which I made before 
I came up; which perhaps will rather bear upon this point. The day I came to 
London, I went down the Belmont pit. The experiments, submitted to your 
Lordships had been made several times .by the resident viewer, Mr. James 
Croudace, and as 1 supposed I should have to speak of them, I thought it better 
'to gO over all of them myself before I came; on that dayI went down, and, in 
order to get tIle full benefit of it, I tied down the safety valves for a while, gOt 
the stean1 up, stopped the engine, and raised the steam, so as to allow as much to 
rush through the pipes, and through those small orifices, as I could possibly gene
rate with the boilers; I kept firing on as hard as possible. 

3000. Do you know what pressure yon attained! 
The common weight was on 35 lbs., and I hung a metal chair upon the hoiler, 

I should say, fully 101bs. on the square inch. • 
3001. At the hoilerr 
At the boiler.-
3002. Then you think it would be about 451bs. r 
It would be fully 45lbs. at that time, because I was anxious for a good. result: 

I was trying to see what I could really get out of the thing in that way. 

3003. Having confidence in your hoilers! . . 
Having full confidence in the boilers, because I had had them examined; I gQt 

·morethan the 71,000 on that occasion; I gQt about 76,000. I had the full volume 
that these two boilers could possibly generate passing through those small }loles; 
,76,000 is a tremendous current when it is passing. 

3004. Did that current of 76,000 pass in one continued stream through. the 
mine? 
. We have two Seanl8 j it divides and goes into one and into the other; we 
generally subdivide it.' 

•. 3005. Then you conceive, that the utmost which you ean attain at the Belmont 
Colliery by means of the jets is 76,000 cubic feet' 

Yes. 
3006. Have you ever made any ca.lculation as to. the relative cost of the two 

methods, the furnace and the steam-jet r 
As to the cost in thi8 case, with us it costs nothing; you have the steam wasting; 

if I was going to apply it ordinarily in any other situation where I had not that 
advantage, I think the plan that 1 should adopt would be to make an ordinary 
furnace, such a furnace as we daily use, and I would plant a boiler upon the 
top of it, so that I should have, in the first place, the full benefit of the furnace, 
as a furnace, which we are all 'fery fond of certainly, and which it is very difficult 
to 8upenede, there is no doubt. I should put tbe boiler UpOI\ it, and whatever 
value there i8 in Mr. Gurney's plan, I should combine them both, and that with 
the same fuel that should be at the bottom of the pit. . 

3007. Then is the impression produced upon your mind by the result of your 
trillls of tile steam-jet, upon the whole, favourable to its appli('ation in the venti
lation of ('ollieries? . 

(16~. 9.) 003 I think 
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fi'eor$' ElJiot~ ESf· I think it is; there are many situations in wl:lich it would suit. I do not think 
,6.tbJulY 1849. it will be successfal to the exclusion of the furnace; you must have it applied in 

something like the manner I have been describing. ' 

3008. You must combine it with the furnace l' 
Yes. 
3009. Are there any other points connected with ventilation upol). which you 

would suggest any improved methods? , 
On that subject I have often been considering; I am a great advocate for plenty 

of atmospheric air in a pit; that is one thing which is very important. 

3010. Having plenty of air goiug through the pit? 
Yes., 

,30Il. That is a questi~n of the power of your agent for ventilation, is it not? 
That has a great deal to do with it; but I believe there is something else. which 

has quite as much to do with it., ' 

3012. What is that? 
That is to keep. your air-courses in your mine of full size; to 'keep them fully 

'double the area of your shaft, or something like that. ' 

3013. Do you think that can be generalJydone' without mcreasing too muoh 
,the expense of wor~ing mines? .'" " ,', " 
. I believ.e it is the cheapest way to work mines safely, and have plenty of air 

in them. . , 

3014 .. You think that, even in point of economy, it is the interest of colliery 
owners to go to some expense for the purpose of making their ventilation 
complete! 

Decidedly, I think so; I know that we go to a very great deal; and, I believe, 
that the collieries in the North go to a very great expense.in doing it. 

3015. Not merely for the sake of humimity; butof economy? 
Yes; as a fair calculation to enter into the subject for producing the coals 

cheap. 

3016. Axe the air-passages in the northern mines, in your opinion, generally 
too small? . 

I believe that we should have more air if they were larger. 

3017. What would be the dimensions which you think it would be desirable 
to~' ' . . "" 

, That is a difficult thing to say. There is a great deal' said about the down
cast and the upcast shafts being too small, aud so on; my practice generally leads 
me to think, that the evil is not so much there as in the interior (If the mine, 
because I find by a papef which I, have from a gentleman, a friend of mine, that 
they are passing as much as 94,000 cubic feet of air per min"Ute, by means of the 
furnace, with a shaft of eight feet diameter. . 

• • 3018. Where IS that? . 
That is at Haswell. I wrote to the gentleman, and he said that I might make 

any use of the letter that I liked, if your Lordship thinks proper to look at it. 

3019 .. " Haswell pit is 936 feet deep; area of downcast, 110 square feet; 
ditto of upcast, 58." What would be the diameter of those two? 

About 12 or 13 and 8 feet; I believe the upcast is 8 feet; that is the 
largest quantity that I have known pass up a pit. 

The Witness deli,vers in the following document: . 

Haswell Colliery, Durham, 
Dear Sir, June 27, 1849. 

, I RAVB your letter of the 25th instant, and will endeavour to give you the information 
required. ' 

Haswell pi\ is - 936 feet deep. 
Area of downcast - 11 0 square feet. 
Area of upcast - - - 58 square feet. 
Mean temperature of upcast is 165· 
Mean temperature of downcast, say - - - - - 62·. 
Actual quantity of air in circulation is 84,900 cubic feet per minute. 

The 
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, The area of the upcast bas been considerably reduced by a lining of fire-brick, which' was 
put in in IB411; notwithstanding, however, we have more air now than ever we had. 

At the time. of the accident the~uantitJ in circulation was 74,22B 
At present It ,\JI- - - -' - - - - 94,400 

The actual horse-power exerted by our furnaces I calculate as follows :-
I:lpecific graVIty of air at 62' - - - - - - - 1'228 

Therefore 936 feet in height will weigh 1'228 X 936 
The volume at 32° is - - - - - - 480 

1149'4 oz. 

Ditto - at 62' r 610 
Ditto - at 1650 613 

An1l1l49'4X610, or weight of column of air 936 bigh, at 165" 956'2 
613 

Ventilating power per square foot - 193'2 

Equals 12·076Ibs. per square foot; lind 12'0751bs,x58 area of upca8tx1636'2 
velocity per minute in upcast = l,145,9121bs., the absolute force of the upeaet pit; 
and thl~ divided by 83,000 Ibs. equals 84'7 horses' power. 

Without giving any opinion as to any system of ventilation, 1 can only say, that to produce 
a greater current of air at Haswell than we have, a greater power than 34'7 horses must be 
applied. I wiIl try ,the thermometer in the coal shortly. ' , 

Yours very truly, 
Geo. Elliot, Esq. JoAn Taylor. 

(ThB Witness.) I have ~ome other statements respecting Pensher Colliery, 
which I made in 1835, and which have also been madtl within the last month. 
I merely produce these as a proof of the correctneSs of what letated,: 'that i,t 
depends very much upon the size of the air~courses under-ground for ~h~ pur.; 
poses of ,·entilation. I was there in 1835; I remember that J took ~hecalcu
lation at that time, and since then my father has had the management of Pensher 
colliery. I wrote to him; he furnished me with these facts, which' 1 suppose 
may be used, exactly in a similar way as I ,have taken them. .1 recollect taking 
them with the anemometer (invented by my late brother, TliomasElliot), stooding 
there in your Lordships' Committee-room, and I find at present that the current 
of air is less, although the power of the furnace is 10 degrees higher in one pit; 
and in the other 16; that there is less atmospheric air passing up than there was 
in 1835; and the reason for that is this, that there is a portion of the goaf. 
namely, where the coal is all worked away; it is my father's plan to pass a large 

. quantity of air over, this goaf, to keep it cl~an,and by a contraction of hi~ air to 
force it over this place to keep it, well cleansed; the effect of that.is to ,reduce the, 
quantity. Tbese are two casel! w~ich are quite an illustration of my view in 
1835 and 1849; the same pits. .1 can give the different temperatures at, that 
time, and at the present time, with the different quantities passing over, thereby 
establishing that there is no use in having either a hot shaft or a l!Lrge shaft for 
the upcast or the downcast pit, unless you have good large air-ways ~n!ler
ground for the purpose of p,ermitting the air to travel and get out again as soon 
as possi ble. ' , 
. 3020. What is the difference in the size of the shafts in th0ge ca~es? 
.. The one is a 6 ~-feet shaft, and the other is a s-feet shaft. " 

3021. Which are you comparing? 
In both cases ,there is a reduction in the quantity of air now, compared with 

1835. 
3022. Are you to be understood to say, that the comparison is between two 

different pits? 
Two different pits at two different times. Here is the E pit ~nd the D pit. 

In 1835, when the mean .temperature of the Jlpcastsha!.ft w,as ~35" the quantity 
produced was, I think, 111,900 feet. 

3023. That was in a shaft of what diameter! , 
Nine feet j the atmosphere at, the time, was 62 degrees. Now, in 1849, nt 

the same shaft, and with a mean' temperature of UI degrees. more, Dalllel,; 145, 
the quantity is about 47,900, about 4,000 feet less. " 

3024. What 'Was the dill meter there 1 
That was the same pit. I am merely preving t11a,t I\Otwithatall~iDg tb.ere is 

nn increase of beat in the shaft, aud a,largel'- ventilating ~wer :wiUt UJ.e ,,llBJDe 
(164.9.) 0 Q 4 ' area, 

GtM'gt EUiot, E'f. 

61h July 1849. 
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GetJ'g. EUiol, EIt[. area,yet there is a smaller quantity of air passing up. resulting from the con-
61h J;i;;S49, tractions in the interior of the pit. 

3025. Those contractions arising from what! 
The colliery has been very much worked since then, and there is now a 

quantity of air forced over the goaf on some old workings, for the purpose of 
keeping them clean. which operates as a certain amount of friction preventing 
that quantity of air passing. 

3026. Are those passages through the goaf of smaller dimensions than those 
used for working? 

Yes. 

3027. What are the dimensions? 
We do not'make roads through the goaf. 

3028. Where are those contracted passages, between the workings an d the 
goaf?· • " 

When the alr"passes through the downcast, Its tendency IS to get to the upcast 
to take a direct line, or the shortest distance; if you want it to go round half 
a mile, YOll must put in a door or contractor to get it round; if the air is to take 
a circuitous course, we have to put in the stoppings and doors to take it round; 
and the further it is taken round, the greater is the friction. and the less is the 
amount of the current of air which passes. 

3029. Then, was the friction in this case caused by the greater length of the 
air.courses through which the air had to be taken, or by the difference in their 
dimensions! 

It is from this circumstance: there is a goaf of perhaps 50 acres, or a certain 
amount of goaf where the coal has been worked; the system there practised is 
to contract the air, and force a quantity of air over this goaf; the air is not 
permitted to take its course directly to the upcast shaft, but it is so contracted 
as to press a portion of this air over the old workings, over which there is no 
regular road, but merely for the purpose of keeping away any gas which might 
be generated in that large dome, called goaf. 

3030. Where is the air contracted; is it at its passing out from the goaf that 
it is contracted? 

The contraction takes place in the goaf, because when the coal is removed ilie 
strata bends down, or rushes down, so' that there is no thoroughfare through it, 
and it requires a contraction upon the doors and other passages to force the air 
through that limited space; if we were to open the doors we could soon restore 
the quantity of air that we used to have before. . 

3031. Then there is no free passage through the goaf? 
~o. . 

3032. The air would have to pass through the rubbish? 
Yes; it would have to pass through ilie rubbish and broken stones; it is like 

the refuse of a quarry. 

3033. That is the part, then, in which the friction occurs ! 
Yes; it is not a very common thing to ventilate a goaf in that way; but it is 

sufficient for the argument to prove in this case, that the air has been lessened in 
the pit in consequence of those frictions. . 

3034, Do you know wheilier that has had the effect of keeping the goaf clear.! 
I believe it has; I do not believe that there has ever been any ins~ce of any 

gas being seen in that goaf since the adoption of the above plan. .. 

3035. Did you ever know of that plan being adopted in any other ~olliery ! 
I do not tlIink I ever did. . . 

8036. "Is there any reason why it should not be more extensively IldQpte~ th~ 
it is! . 

I am not sure that it would answer in all cases . 

. 3037. Are there not many ~ases in which it might be applied? 
I believe there are, and verysuecessfully applied. 

3038. The 
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3038. The goaves are generally one of the principal sources of danger in col-
lieries, are they not! - . 

Yes, one of the greatest sources of dan ger. 
3039. Therefore any plan which could accomplish the ventilation of the goaves, 

would remove a considerable amount of danger? 
Yes, that is a very desirable thing; I do not believe that this is a certain plan 

in all cases; in this case it has been successful. 

3040. And you say that you think thete are many cases in which it might be 
applied? 

In similar cases to the present I have no doubt it would answer. 

3041. In applying any plan of that sort to the ventilation of goaves, it would 
be necesFary to be able to rely upon a very considerable power of ventilation, 
would it not? 

Yes. 
3042. Therefore, if by any of these means, by the combination of the furnace 

and the steam-jet, or by any mechanical means, you could obtain a high power 
of ventilation, you would have the means, in such cases, of passing air through 
the goaves? 

I believe that it would be one of the greatest benefits which could be conferred if 
some means for the purpose of increasing the currents of air could be devised. 

3043. Are the mines with which you are connected worked principally with 
lamps? 

Not principally; generally, in the broken parts, in consequence of the goaf 
which I have been mentioning being more dangerous, and not ventilated, we 
work the pillars, as we call it, with safety lamps. 

3044. Are you in the habit of using the common Davy lamp, or any other? 
I have used the common Davy; in fact, I have used the whole of the lamps,. 

I may say; I have five or six of them with me of different sorts. ' 

3045. Are you di~posed still to consider the Davy lamp 8S the most efficient? 
, The Davy lamp is most deficient in light, that is one great objection. Within 
the last six or eight months I have had three or four lamp gauzes damaged in 
the goar, all of which might have resulted in an accident where the workmen 
had got their picks into them; they are continually subject to that danger. 

3046. St,riking the lamps with their pick? 
Yes, the light is 80 very dim that they draw it so near to them in order to 

enable them to see, that there is a continual risk of their striking their picks 
into them. It js a subject well worthy of attention. I generally use the Clanny 
lamp, which has a large thick cylinder of glass half an inch thick; it gives about 
four times the light of the Davy. 

3047. Do you mean that you use it yourself, or use it in the mines? 
In the mines; the workmen use it. J ha.ve a copy of the Regulatious which I 

have issued with respect to the safety lamps. 

The Witness delivers in the same, which is as follows: 

RBGULATrON!! respecting the Safety Lamps in use at the ----. 

l.-N 0 workman is allowed to use a 8afety lamp without its having been first examined 
hy the lamp inspector, and theu locked, and again re-examined by the deputy. 

2.-Should"ny accident bappen to .. lamp whilst in U8e, by which tbe oil is spilt upon 
tho gauze, or III Bny other way rendered unsafe, it is immediately to be taken outbye, to the 
atation fixed upon by the overman (on the inbye side of which candles are not to go), and 
not again used until aftel' having been properly examined by the deputy. 

a.- Any workman using a safety lamp is, immediately on the appearance of fire-damp, 
to retreat to a pure atmosphere • 

•. - The hewers, or any other person to whom the safety lamp is intrusted, are strictly 
p~hibited from interfering in any way whatever with the lamp, beyond the necessary trim
mmg 01' the wick witb tbe picker, and the lamp is not to he placed within three feet of tbe 
side of tlle goaf, and not nearer tbe face of the coal than five feet. 

6.-Sbould any hewer, pUlter, or any person whate"PI' who is in charge of a safety lamp, 
In any cuse lose his light, he is to take it himself to the station fixed upon by the overman, to 
, (164.9.) P P be 
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b~ ,'e-li"hted, and is not allowed to send it out by any other person; and when re-lio-hted, 
it is to be examined and locked by the deputy before being again used. ., 

6,-1t is particularly requested that nny person witnessing any improper treatment oflhe 
safety lamps by the boys or others, will give immediate informa1.ion to the overman in 
charge of the pit, in order that prop"r steps may be taken to guard the lives of the people 
employed in the mine. 

7 .-Smoking tobacco is not allowed in any part of the mine. and persons found offending 
against this orge,' a,re liable to a fine of 10s.,?r to be t~ken before a magistrate, at tbe option 
of' the owners or viewer. The fine to be paid to the mforlDer. 

s,-No candle to be taken nearer to the broken, or pillar-working, than the station fixed 
by the o"erman; anyone found with a candle within that distance to be fined lOs. The 
fine to be paid to the informer. 

9.-N 0 putte,'s, pony-drivers, or others, are, under any pretext whatever, to carry a lamp 
during their work. Lamps will be hung along the going roads to afford sufficient light for 
the pe,'formance of the work. • 

GeOTge Elliot, Viewer. 

3048. How do the workmen like the Clanny lamp? 
They prefer it very much. . 

3049, They prefer it to the Davy? 
Yes, because there is so much more light. 

3050, It is heavier 1 
It is heavier. 

3051. Is it in any other respect more objectionable than the Davy lamp? 
So far as I am concerned, I prefer it very much to the,Davy lamp, on account 

of its light; aud then it is inclosed; so that when you are going against a cur
rent of air there is no fear, as in the case of the Davy lamp, of the flame being 
blown through the mesh of the gauze, because it is inclosed in a cylinder of 
glass. 

3052. Is that glass safe from cracking? 
It is ~ot safe altogether from cracking. but it' is of such a thickness, and 

it is so fitted in at each end, that it is like a barrel arch, and if it does crack, 
we do not discontinue its use because it is cracked; indeed. I sometimes 

. think they are safer after they are cracked, because they are less liable to 
break; they yield to any little heat or contraction arising from change of tem
perature after a fracture has taken place. 

3053. You do not cQnsider that as an element of danger in the lamp? 
No, I do not at all. 

3054. Have you ever,been in very inflammable atmospheres with it ~ 
M~tim~ , 

3055. When the air in the interior of the lamp was inflamed, the interior of 
the lamp becomes on fire in a very inflammable mixture, does it 1I0t? 

Yes; as soon as you go into an inflammable mixture, it becomes ignited, and 
!!xpands. 

3056. What is the result of the Clanny lamp in that case 1 
It pl'rhaps will continue burning for two 01' three minutes, not much longer, 

because the carbonic acid deposits itself within the glass. and it extinguishes the 
light in a "ery short time, perhaps three minutes. I have often tried it; its 
superiority is in its light. and in its freeness from the action of the current 
flowiug through it, where you are taking the lamp against a current, or' the 
current is coming against the lamp, or where both are in opposition to each 
other, if it is an explosive atmosphere. I believe Sir Humphrey Davy was very 
particular in cautioning the miners at the time he introduced his lamp upon 
that subject. 

3057. And the Clauny lamp is free from that danger? 
The Clanny lump is free li'om that danger quite. It has occurred to my 

mind sometimes. whether what I am about to mention might not be a subject 
worth attention if some reward was ofl'ered; it rather floats in my brain that 
some~ontrivallce might be found out by which the carburetted hydrogen gas 
might e neutralized or arrested before it r!!ached the flame. I am no chemist, 
but it m 'ely occurs to my mind that such a thing is worth attention. . 

3058. Did 
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3058. Did you ever see a lamp which was produced before the Committee George Elliot, E,,,. 
a short time ago by Mr. Biram, as having been tried in the collieries in 
Yorkshire 1 6.h July 184!1. 

He sent one of them to me a few months ago. 
3059. Did you ever try it? 
Yes, I tried one of them. 
3060. What is your opinion of it? 
I think it is objectionable on accouQt of the area; there is too much capacity 

inside; when it is at the firing point, it goes off with such a puff, such an explo
sion, that I am afraid of the talc disc which he has in front yielding to it. 
I do not think that his slide is a good thing; it works with a slide into it. 

3061. It gives a large amount of light, does it not 1 
It gives a large light. I tried it. both as to its light and as to its consumption 

of oil; it gave a greater light, and it consumed less oil than the other lamps. 

3062. It throws the light only in one direction! 
It throws the light in one direction. 

3063. Is that a great inconvenience, practically? 
No, 1 do not know that it is; it is better to have it all round; the Clanny 

lamp has it all round. I do not think that it is likely to be generally used with 
us. I will just mention, with YOllr J..ordship's permission, before you elose the 
subject of ventilation, a notion which has occurred to my mind in the case of 
accident.s. We generally find, as I think you will have in the evidence of 
former Witnesses, that a greater number of lives are lost from the choke-damp 
resulting from the explosiou than from the fire. The idea which I am about to 
suggest has occurred to me from the fact, that at present I have at different 
collierie~ pipes taken from a higher level, or from the surface, under-gronnd, to 
different pomts, so that in case of fire, either by explosion or otherwise (as in 
either case a very great destruction of colliery property ensues), there' is a con
tinual ht'ad of water to apply to it. Now, IJaving the pipes alreauy laid down 
in this manner, the idea which OCCUl'S to me is this; in the event of an expio" 
sion, we have a number of men killed; we have, perhaps, our air-crossings blown 
out, which very often leads to great mischief, crossings of the air where it passes 
over itself. 

3064. Where the two currents pass in different directions? 
Yes. Now an explosion is almost certain to blow Ollt these crossings, and the 

consequence is, as 1 before stated, that the air, instead of going round the further 
workings, goes off to the furnace; the consequence is, that the persons beyond 
that point are generally suffocated by means of the choke-damp produced hy 
the explosion. Now, having pipes, as I before stated, for the purpose of con
veying the water, in case of any fire at any time. it occurred to me, that if a 
mixture of quick-lime and water (milk of lime) and oxygen gas, in separate 
vessels. were kept on the surface, either or both could be run down after an 
explosion, always having them in a large quantity at the top of the pit; they 

.might be run down just as you run water down to extinguish the flame, and 
thereby not only absorb the deadly poison of the carbonic acid gas, bnt impart 
to the residual nitrogen a quantity of oxygen, which would render it fit for 
respiration. 

3065. These pipes, then, are empty, except when you pass water down them? 
Yes, and you might have the cock at the top of the pit. I do not give this as 

a fixed opinion. I merely throw it out as a suggestion worthy' of thO! attention 
of more scientific people; but it strikes me forcibly it would answer. I know . 
that the other day, only last week, when I was busy siuking a pit. (it was a small 
counterbalance stapple, six feet diameter) at one of our collieries, 1 found that 
the men had not been able to get down the pit for two or three days, and the 
reason was that it was full of this carbonic acid gas, and a light would not live 
in it; they did not know what to d/). I got a shoveUull of quick.lime, and 
threw it down, and in the course of ten minutes the men were enabled to get to 
the bottom of the pit, and use their lights as if it were the common atmosphere. 

3066. How far did that effect extend? 
The place was some 15 or 16 fathoms down, and it was up within five fathoms 

ofthe surface. . 
(164.9.) P P 2 3067. It 



300 MINUTES OF EVIDENCE BEFORE SELECT COMMI1TEE ON THB 

G_ge EllitJt, E,'I' 3067. It was the area of the shaft ? ---
6th July a 849. The area of the shaft for about 10 fathoms. 

3068. How far were they able to get down before f 
Merely a few fathoms from the surface. 

3069. And the quick-lime cleared the whole of that space! 
Yes. Perhaps something might be found that would have a stronger affinity 

for carbonic acid gas than lime; but anything that is capable of absorbing 
the gas in question would doubtless go a very long way in mitigating the loss 
of IHe. 

3070. Have you ever considered how it would be possible to have your appa
ratus in readiness to introduce such an atmosphere immediately upon the occur
rence of an explosion V 

I have, in considering this matter. I see no difficulty in having a reservoir 
of either lime or oxygen. I suppose the lime would have to be excluded from 
the atmosphere to keep it in a fit state -for use; I believe it is not quite so good 
when it has been exposed to the air; but it might be always held in readiness, 
as you would hold a large tank of any thing, and at any moment's notice it 
might be turned on, and run down in a few minutes, as also might the oxygen, 
when kept in a proper vessel. 

3071. Is there any other point connected with the ventilation upon which you 
wish to speak? 

Nothing more strikes me at the moment. 
3072. With respect to another class of accidents, have you ever bestowed any 

attention upon the subject of accidents arising from the breaking of ropes? . 
Yes, I have gi ven some attention to that. 

3073. Have you introduced any improvements, in order to prevent the occur-
rence of such accidents? 

I have applied the invention of Mr. Fourdrinier at Usworth Colliery. 

3074. When did you apply it? 
In the month of April; .the early part of April. I think. 

3075. Is it now in prdctical operation there! 
Yes; it has been in practical operation ever since. 

3076. Have you seen it t;ied under circumstances which would have led to an 
accident? 

Frequently; it is a place where a great number of the viewers have gone to 
see it. Mr. Fourdrinier put it on there, and it has been tried very often with 
very great success indeed; everybody seemed very much pleased with it who 
has seen it, and, I think, _we must not have any more men killed from the 
breaking of ropes after this. 

3077. It has been sometimes suggested that the adoption of any contrivance 
like that might render the people who are responsible for that part of the 
machinery more careless, and that the ropes mi~ht be continued in a worse state, 
and that thereby accidents might occur possibly tl'om Mr. Fourdrinier's apparatus 
not being in perfect order; do you tbink that thatis an objection to it? 

I think very likely the ropes would be worn a longer time. 

3078. ~ut provided it did not lead to additional danger, it would be rather an 
economy r 
- Yes; 1 am not only using it for the sake of economy, but for safety; the pair 

. of ropes that I put in the pit cost about 650 I., and we sometimes have to take 
them oft' just because we think they are not good; very often, long before they 
are worn out. 

3079. Is Mr. Fourdrinier's an apparatus which you think would be at all 
difficult to keep in thorough and efficient order? 

No' I cannot see that there is any difficulty, for this reason, that every time 
it arri~es at the top and at the bottom, the springs act so that the man at the 
bottom of the pit, what we call the on setter, and the banksman, see the action 
of the apparatus every time; it is right before their nose every time it comes 
up and down the pit, so that I cannot see how it could very well get out of order, 
unless the party was very careless indeed. 

3080. It 
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3080. It will depend upon the state of the guides, of course? 
Yes; the guides, of course, have to do with it; the guides wear, it is true, but 

they wear uniformly, the same friction being throughout; but assuming that 
the guides wear half an iuch, or an inch, or as much as you like (I suppose 
half an inch would be as much as they would wear in the eourse of three-or four 
years), all that would have to be done would be to set the wedge a little nearer, 
ID order to suit it. I do not see any difficulty in that part of it. 

3081. Are your guides of timber or of iron 1 
Of timber; Memel timber. • 

3082. Is it universal in the pits in the North to work with guides? 
It is not quite universal; I should think there are not more than three or 

four exceptions in the two countiel\. 

3083. What is the expense of fitting up a shaft with guides, per foot or per 
yard; have you calculated it? 

I think the labour and timber together may be from lOs. to 14s. per 
fathom. 

3084. And is it your opinion that all shafts ought to be furnished with guides 
independently of Mr. Fourdrinier's apparatus? 

1 think it is a great improvement having the guides; you have a greatsaving 
in the coals; by guides you can work with tubs (wooden boxes) instead of 
baskets; with baskets we used to lose a great portion of coals through them 
in the operation of drawing them; the tubs are a very great improvement. 

3085. Do you make use of cages also? 
Yes, always. 

3086. Then your experience of Mr. Fourdrinier's apparatus, as far as it hail 
gone, is that it is quite successful ? 

Quite successful. 

3087. What is the depth of the pit at Usworth? 
Somewhere about 1,000 feet. 

3088. Do you draw very heavy weights! 
We draw somewhere about 2t tons at a time, at the end of the rope; that is 

to say, the load at the end of the rope is about 2t tons. 

3089. Having tried it in your pit at Usworth, are you thinking of introducing 
it anywhel'e else in the pits with which you are connected 1 . . 

Yes; 1 have ghoen Mr. Fourdrinier an order to apply it at South Peareth, and 
I am going to apply it at Wearmouth; we have not settled about the terms: we 
waut a license, lind must have that fixed, and then he may put it on as soon as 
he likes. 

3090. Do you know at all the rate of speed at which you bring up those 
loads ? 

_ At W carmouth, which is, I think, the deepest colliery in England, namely, 
about 286 fathoms, we can perform it in about 65 seconds. 

3091. Two and a half tons: 
It is mOl'e than that; there are two tons of coals; at Monkwearmouth we 

draw from the depth of 286 fathoms a load of coals, two tons weight, in 65 seconds; 
1 will gi ve the actual weight which we raise fl'om that point; 1 had better give 
it in the items: 286 fathoms is tile depth; the load is two tons of coals at a 
time j the cage is 24 cwt.; and the four tubs (we draw four tubs at once) aTe 

:live ewt. each; that is alt(lgether about four tons four cwt. raised from a depth 
of 286 fathoms in 65 seconds. 

3092. That is very nearly one-third of a mile in just over a minute? 
Yes. 
3093. That would be nearly 20 mnes an hour? 

George Elliot, E'f' 
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Yes; at its maximum speed it is travelling at the rate of 30 miles an hour in 
the middle of the pit, because it goes slower to begin with. Perhaps it might 
be interesting to the Committee to know the state of the temperature at that Yide Append; . I 
greut depth. In the mine I have drilled several holes in the different seams, Plan No. XIX~ . 
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and inserted thermometers; I have allowed them to remain there a length of 
time, and I find that in those seams the coal is 82 degrees of Fahrenheit. 

3094. At what depth! 
At 286 fathoms. I have several facts respecting heat, whicJl might be inte

resting to the Committee, and the barometrical pressure, how it varies in the same 
depth. 

3095. Have you ever seen a weight of this kind, amounting to four tons, and 
travelling at the rate of 286 fathoms in 65 seconds, suddenly stopped by the 
breakage of the rope? 

Not in this case. At the Usworth Colliery, where the weight was 21 tons 
I have seen it done over and over again. ' 

3096. And with perfe<:t safety, with Mr. Yourdrinier's apparatus! 
Yes; he got upon it at one time when the rope was severed. 

3097. Were you ever upon it? 
No, I did not like to do it; if I had heen the pateutee, I dare say I might have 

done so. I have a brother (John Elliot) who got on it with Mr. Fourdrinier; he 
has more nerve about him than I have. 

3098. Hav~ YOll' ever seen any accidents from drawing over the wheel at 
the top? 

Yes; I regret to say that I have; I had a cousin killed at this very Wear
mouth Colliery, in this deep pit, only in January last, from being drawn over 
"the pulley; he was carried over the pulley, and then precipitated to the bottom 
of the pit. 

3099. Do you think that Mr. Fourdrinier's machine would prevent tllat! 
I think it quite impossible for it to have happened if this invention of 

Mr. Fourdrinier's acted. (n the three adjoining collieries, within the last twelve 
months, I dare say we have had five men killed by that very circumstance; there 
was one John Elliot at Wearmouth, and a man of the name of Dunbar at our 
Us worth Colliery, and there were three at Washington. 

3100. That was from the inattention of the engine-man? 
Yes. 

3101. Culpable inattention generally, or was it unavoidable! 
We had a long coroner's inquest on the subject, and it is very difficult to 

convict these men, especially at Wearmouth; it was very gross negligence. 

3102. Are those accidents of frequent occurrence in the collieries of the 
North! 

I ha\'e known several cases of the sort; perhaps five having lost their lives 
in the last few months in' the three adjoining collieries is more than an average; 
but it is not an unfrequent occurrence. 

3103. You are aware of Mr. Fourdrinier's apparatus for preventing that class 
of accidents? 

Yes, it prevents it, in case either of the breaking of the rope, or drawing 
over the pulley. 

3104. Are you aware of that part of his invention as to drawing over the 
pulley? . 

I do not intend to use that part of it; I understood from Mr. Fourdrinier 
that that is not a part of the patent; I provide for it by this means, so as to 
render that part of the application quite unnecessary. I carry my frame over 
in this way-[showin .. the same] ; so that it is impossible to carry it over the 
pulley, because the r~pe must break, and it is no matter the rope breaking, 
if the guides are in; and upon that part of it, when so simple a contrivance 
as this can be effected, I think it is better than applying any nie-nac sort of 
mechanism to it which requires keeping right. 

3105. What was the expense of adapting Mr. Fourdrinier's apparatus! 
There is no expense beyond the license; he talks about a license. 

3106. Do you mean a payment for the use of it in the first instance, or a 
continuing payment? 

I think 
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I tllink his object, from what I understand, is to have so much per annum George Elliot, Elf. 
for it. 

3] 07. What is the opinion entertained by the work people with respect to 
that invention; have YOIl ever heard? 

It is not very much used yet; at Usworth the men like it very much; indeed. 
the agent wrote to me the other day to say that they had a subscription. 
and were going to make Mr. Fourdrinier a silver model of it as a present. 

3]08. Did not your fatber invent th~self-registering windmill anemometer! 
My brother did; I have the instrument here. 

3109. That is the instrument which you used in making those observations of 
which you have spoken? 

Yes, in making those measurements. 
SlIO. Have you had it in constant use for that purpose? 
It has been away for the last ten or dozen years in possession of a gen

tleman who has been lecturing on it (Mr. Luney, I believe) in Manchester, and 
in different parts of the world exhibiting it. 

3111. Is there anything in the general management of the collieries in the 
North which you think is capable of improvement, with respect to the persons 
charged with the inspection of the mines, the ventilating apparatus, and so on? 

I do not think that we can do much in that way; for instance, with. ollr over
men and under-viewers, and that sort of thing, in fact, I was one myself. I 
began. and have been in every department of the colliery, and they are generally 
selected as being steady, soLer, intelligent men. 

3112. Do you think that they are generally people of snfficient education to 
discharge their business effectively and satisfactorily? 

Gener~lly speaking, I thiuk they are. With me, to select a man as an over
man, is a most important duty; I find it one of the most anxious things to select 
a proper man for it that I have to do. 

3Il3. The safety of the mine, in a great measure, depends upon his discharge 
of his duties? 

Very much; he has to go down and examiue; in fact he is viewer. and all 
re~poDsibility centres in him for the time being. 

31I4. Should you have less difficulty in selecting people of that kind, sup
posing that the general standard of education was higher among that class of 
persons? 

By that class of persous your Lordship means the whole working population? 

3115. You draw these men from the working population, do not you? 
Entirely. 
3116. Do you ever look to the qnestion of education at all in selecting a mall 

for the office of overlooker ? 
Yes, I have done so. We have viewers who serve an apprenticeship; "they 

liTe regularly ind~ntured, and pay a premium, perhaps, of 3001. or 400/. to learn 
to be viewers; but when they are out of their time, they perhaps are not the 
persons that you would put exactly into a situation of that kind; they are 
educated for a higher office, to have merely a general superintendence, and not 
to be the working men in the matter. The overmen have a great deal to do in 
keeping the men right and agreeable; they have all their labour to value and 
keep account of; it must be a man who has been taught and worked at every
thing with his own hands at the pit; and therefore you must have substantial 
good men ill that capacity. 

3117. Do you consider that a certain amount of education is a desirable 
addition to his practical experience? 

You may take this liS a measure of their education: these people have all the 
bills to make out, for instance; they make out all the account of labour, because 
those below are mostly paid by the piece; those bills have to be made out by 
the overmen, and inspected by the under-viewer, and then by the chief viewer. 

3118. They must be acquainted with writing and arithmetic? 
They must understand the rule of three, or they would not be able to manage 

their office. 
(164.9.) P P 4 S1I9. With 
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George Elliut, £",. 3119. With reference to their other duties in superintending the mine, and 
looking after its safety, do you think that it would be any additional qualification 

6th July 1849. in a man that he was to a certain degree acquainted with the causes of danger, 
and therefore able to judge of unforeseen circumst.ances? 

I am very friendly to education. These men are generally very shrewd, sen
sible, clever fellows. 

3120. Supposing a case like that of a colliery in Yorkshire, where a serious 
accident happened in the course of last year, and 70 lives were lost, namely, at 
Darley: Main,. an~ where it appear~d that the .0~eTlo~ker was a man wit~out any 
education, bemg Incapable of readmg and wntmg; Independently of hIs steadi
ness, do you think that that would be an objection to hi s being employed as an 
overman in a colliery? 

It is an objection, because that is a part of their duty, although, so far as the 
ventilation is concerned, I do not think I should make much diflerence. 

3121. Do you think that a man, such as has been described, finding unfore
seen circumstances upon which he had to exercise judgment, would be as well 
able to exercise that judgment, being so ignorant as if he had been better 
educated? 

I cannot go quite so far as that; I think not; but it is a rare exception that 
you have a man in that situation, unless he can write and make out his accounts. 

3122. When you say that, you speak of the Northumberland and Durham 
districts? • 

Yes; 1 know that in Lancashire and Cheshire, and places where I have been, 
they are very different indeed. 

3123. Do you think that the class of overlookers in those parts, so far as you 
have had communication with them, are sufficiently qualified for their duties? 

No, I do not think they are. It is no wonder that they have the accidents 
which they have; they are a very inferior class of officers, generally speaking. 

3124. Inferior to what you have in Northumberland and Durham? 
Very; in the very point upon which I lay so much stress in the ventilation 

under-ground, they are very deficient in keeping their air-courses. 

3125. Do you think that that arises from ignorance? 
Yes, ignorance and a parsimonious feeling. 

3126. Have yo; ever turned in your mind the question of the expediency of 
an inspection by Government? . 

Yes, that is a subject which I have also considered, seeing that it was about to 
come; we do not seem to be very fond of it. 

3127. What would be your view of that question? 
I should not object to its being done, since I believe that it would have a good 

effect upon other counties than ours; if it would have the effect of bringing the 
other places, where we hear of so many frightful accidents, up to the level of our 
condition, it would tend very much indeed to lessen the loss of human life which 
we are daily hearing of. 

3128. Is it your opinion, then, that Government might, by a judicious system 
of inspection, effect good in that respect 1 

I eutertain a hope that they would; I think so, if they got some good sound 
practical men to superintend occasionally. 

3129. What would be your view of their powers, supposing such officers were 
appointed? . 

,That is a very difficult thing to draw out; unless the Inspector was a very 
competent person, it would not do for him to come to teI! such persons as you 
have had before your Lordships' Committee;. it would not do to send anybody; 
it ought to be some person of sound, competent; practical judgment. 

3130. But supposing a competent person appointed, do you think that it would 
be desirable to gi"e him the power of directing the management of the mine? 

No, I do not think that. It would be a great relief to some of the colliery 
managers if there was anybody to come and divide the responsibility in that 
mauner. 

3131. Do 
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3131. Do you think that it would be uJl.desirabJe to 
off the managers of mines 1 

I think so. 

take that responsibility Georg. Elliot, E.q. 
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3132. Do you think it would be possible for the Inspectors to discharge their 
duties at all, without the power of examining the pits themselves, and of 
examininO' the plans of the collieries? 

I think" they ought to go down the pit, aud they ought to be men that under
stand the pit when they are dO\\"I1 it; .ip fact, they ought to be pit-men; they 
ought to be good practical men, and it is of no use sending anybody else. 

3133. Suppose they were drawn from the class of viewers, they would be then 
competeut, would they not 1 

YeA, that is the class of people who alone would be suited for it. 

3134. Supposing such a person appointed. what do you think of conferring a 
power upon him to examine the workings of a pit, and to require to see the 
plans? 

I do not think there could be any objection to that. 

3135. You think that it would not be any prejudice to the colliery owners to 
have an officer appointed with such powers? 

I do not know that I should like him to copy my plans; he might come aud 
look at them. 

3136. Merely to look at them, so far as to satisfy himself of the state of the 
ventilation? 

Yes, just in the capacity of a check viewer; that is the lessor's viewer, who 
comes and sees your plans; he has always access to your plans, and talks over the 
mode in which you work your colliery. If it were in that capacity it would be 
wEill enough; but it is a very fine point to make him of any use at all without 
lessening the responsibility of the manager of the colliery, which is a thing that 
must not be done under any circumstances, or you will do mischief. 

3137. Supposing he was appointed with no powers than those of examining 
the mine, and of seeing the plans, and with no power of giving any directions 
to the persons responsible for the state of the mine, or of doing anything more 
than of suggesting and reporting to some quarter, do you think that that would 
be objectionable r 

With respect to the fact of suggesting, supposing the Inspector comes and 
suggests to me, .. You have too little nir in tIllS district of the colliery;" I say, 
" I am. quite sure I have quite enough." Next week, from some other cause, 
a bag of gas comes oW, and we have an explosion, which would not have been 
prevented by a larger quantity of ail'; an accident has occurred, and the blame 
comes upon the colliery owner for not having adopted the Inspector's suggestion; 
that is one of the difficulties which I see. I have turned it over, and there is 
a point at which I want to arrive, and I do not knCl.w how to get to it. The only 
conclusion that I come to would be something like this: that· supposing an 
Inspector was appointed by Government, and he was to go down, he ought to 

··be a man that would be tolerahly acceptable to the colliery viewers. I suppose, 
if he went down and looked at the plans and workings, and so on, aud sug
gested, after 8. conversation with the viewer, that he thought it would be better 
if he bad a little mOl'e air in a certain district of his pit, the viewer might say, 
.. No. I think I have quite enough; it will put me to a great deal of expense to 
do this, and, therefore, 1 hope you will not press it." The Inspector, being alive 
to bis duty, says, "I cannot let you off in this case, you must have this done;" 
the viewer says, " I will not;" then comes the difficulty. Now the way that 
I would provide dgainst that would be this: that the Government should appoint 
two or three of the most practical colliery viewers in the North, and that they 
should sit, say three of them as a body, to determine this matter between these 
two parties; let it be their own. act (that is, let it be done in the district by the 
colliery viewers), so that there shall be no suggestiCln hanging over the colliery 
view.er; if tbere is anytbing arising at the moment, let it be referred to those 
partIes and put out of the way, not to have a suggestion hanging over, lessening 
the responsibility, perhaps, of the one party, and increasing the difficulty of the 
other. but to have it settled by that court at once. Now, I think that that would 
operate in this manner, that as the ventilation would then be a subject which 

(164.9.) QQ' would 
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G • Elliot, Es'l' would probably ~ome more before the notice of the yiewers, there would be 
oorg _ a kind of emulatIon amongst them always to have as high a statement of ven-
6th July ,849. tilation as possible, to look well before the committee, if it were necessary to go 

there' but I think that, rather than go there, knowing all the viewers as I do 
in ou; district, the case would be a very bad one if the colliery viewer did not 
get the matter in some way conciliated and set r,ight without going before those 
gentlemen; I think the Inspector would almost be certain to be wrong if they 
went there. I would merely' suggest this idea. 

3138. Do you mean, when you talk of this court, that that court should have 
the power of absolutely directing, or the power of absolutely requiring that the 
colliery owner should introduce any change; and do you suppose, in the first 
instance, that the Inspector is to have the power of directing that such and such 
changes should be made, or merely of advising them? 

I am supposing that he has the power of suggesting, and I say, that the fact 
?f suggestion w?uld op.erate just ~s .painfully upon the sense of ~ponsibi1ity, 
If a man waa alIve to his duty, as If It was an order; I could not lIve under the 
responsibility of a suggestion. 

3139. Then you suggest this court, of which you speak, as a court of appeal 
for the twu parties, in case the suggestion is not accepted? 

If it is not agreed to, settle the thing there, and do not let it hang over. 

3140. Supposing that tribunal to be composed of three of the most experienced 
colliery viewers in the district, do yon think there would be any objection from 
those persons being necessarily connected with the same trade in which the party 
was concerned who had to come before them f 

I think not; I think that that is the very place to which any of the colliery 
viewers would prefer to go. I merely mention this plan as one which I think 
would meet with the acquiescence of the people in the North, and I think that 
would be the most competent tribunal. 

3141. You do not think that there would be ajealousy of any such tribunal? 
No, I think not; my idea is, that it would never have to be appealed to; they 

would always get the matter put right before they went there . 
• 3142. Do you think that it would be the most desirable to have a person who 

has been educated and weIl qualified to judge of the workings of the pit as an 
Inspector? 

Yes; I think that where a person has to come and look after a number of 
scientific and practical men, he ought to be such. , 

3143. And you hal'"e no great confidence in a person, however great his 
eminence, from a laboratory in London, or a large town, going down to inspect 
amine? 

I think it is possible that good might be derived from such parties; in fact, we 
have evidence that good does result from such visits. We have the case of 
Sir Humphrey Davy; we have the case of the invention of the wire-rope; we 
have the case of Mr. Fourdrinier's apparatus: all these things are very valuable, 
and completely introduced by, as it were, foreigners to the trade; but when you 
come to consider the practical daily working of the concern, I think that that 
really does require the experience of men brought up to it, more than of a person 
merely given to science. 

3144. Have you any experience of mines on fire? 
Yes, I have a little; not a very great deal. 

3145. What process have you usuany adopted to extinguish ,the fire? 
We have had water; and sometimes we have extinguished it by closing up 

the mine, and shutting the air off. 

3146. Both those processes are attended with a great deal of trouble and 
expense? 
~ very great deal, and a great loss of time. 

3147. Has the closing up of the mines been effectual f 
Yes; it has been the only course, I think, that has been tried, until Mr. 

Gurney made that experiment in Lancashire. 

3148. It 
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3148. It has been mentioned here in evidence, that when a fire is closed up, G_g' Elliot, E.g 
the heat does not exhaust itself, and that the admission of atmospheric air kindles 
it again 1 6th July 1849. 

I have known a case similar to that f01' some length of time in North Wales; 
there is a great quantity of vitrified rock there, which must be the result of a fire; 
a mine that has been on fire manl years; it was near the surface, though. 

3149. Have you read the account of the process adopted by Mr. Darlington 
for the extinction of a fire at his colli~ry! 

Yes, I have, with ve'l great interest indeed; and I remember that when I 
read it, I was 80 please with it, that I wrote to Mr. Gurney, and told him that 
I thought the Government ought Lo confer on him the honour of knighthood. 

3150. Have you any accidents from the failing ofroofs! 
A great number; there are more lives lost from that than from any other 

cause. 

3151. Have you any accidents from tumbling down pits? 
We have seldom anything of that sort now; we used to have before these 

guides were put in. 

The Witness is directed to withdraw. 

Ordered, That this Committee be adjourned to Monday next, 
Half.past Two o'clock. 

ADDENDA. 

Wearmouth CollierY, Sunderland, 24 July, 1849. 
I FIND a mixture of c.tl·buretted hydrogen and atmospheric air (in which all the carbon 

after explosion is converted into carbonic acid), may be supposed to consist of 100 cubic 
. incbes of carburetted bydrogen, weigbing 17 grains, and 500 cubic incbes of atmospheric air 
weighing 156 ~rains-altogeth.r, before explosion, 600 cubic incbes, weighing 172 grains. 

After explOSIon, about 100 cubic inches of carbonic acid gas, weighing 46 grains, will be 
produced; so that, if we assume 1,000 cubic yards of an explosive mixture of the above 
composition will yield, after explosion, about 170 cubic yards of carbonic acid gas, weighing 
17llbs., and as 22Ib •• of carbonic acid combines with 281bs. of quick-lime. therefore, this 
quantity (171lbs), will require about 2201bs. of quick-lime for its absorption. I should employ, 
however, at least half a ton of quick·lime for 1,000 cubic yards, as an excess would never 
do harm. 

After an explosion, the nitrogen alone remains unaltered; hence, it follows, that by the 
injection of about 160 cubic yards of oxygen, the residual nitrogen would be restored to the 
state of natural atmospheric air. 

Georg. Elliot, 
Wearmouth Colliery. 

(164.9.) QQ~ 
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Die Lwzm, 90 Julii 1849. 

The LORD WHARNCLIFFE in the Chair. 

WILLIAM KEENE, Esquire, is called in, and examined as follows: 

3152. YOU are a civil engineer? 
I am. 

3153. And have been employed in mining operations? 
Many years in France; I am a Member of the Royal Academy at Bourdeaux. 

3154. How long have you had experience offoreigu miuing? 
I have been working abroad about 20 years in different engineering under

takings; erecting high-pressure steam-engines, working salt mines, bitumen 
mines and coal mines. 

3155. Are you still so employed V 
Yes; I have two concessions in France; I had .one granted me personally, 

and another 1 have pnrchased since • 
• 

3156. In what part of France? 
In the South of France, near the Western Pyrenees, betweenc,Bayonne and 

Dax, jnst on the border of the Landes and the Lower Pyrenees.--'- [The Witness 
produces a specimen Iff coal.] -The coal that has been opened in that neighbour
hood is a six. feet seam; it is rather light, but it is got very near the surfuce. 

3157. Are both your concessions in t.hat neighbourhood V 
Both. 

3158. In what part of Europe have you had the most experience of coal 
mines? 

In France. I am .acquainted with the English coal mines iu Lancashire and 
in the West of England, and also with the Welsh coal mines. 

3159. Is this a bituminous coal? 
It is not a very bituminous or caking coal; it is what is called a dry coal. 

3160. What is the depth of this coal? 
One hundred and thirty feet. 

3161. And the thickness of the seam? 
Six feet. Here is bitumen in its natnral state, from a mine I have worked in 

the same neighbourhood-[producing the same]-this is not fusible at the heat 
of boiling water, but at a higher temperature, about 220 degrees. 

3162. Is this coal liable to any discharge of inflammable gas V 
It is not. . 

3163. Therefore you are not exposed to accidents of that kind? 
Not from inflammable gas. 

3164. Ia what part of the Continent have you had any experience of coal
mining which was exposed to accidents of that kind? 

I have not anywhere had to contend with inflammable ga:s, but with choke
damp. 

3165. Does the choke-damp exude from the stratum? 
It exudes freely from the roof and the floor of the coal. 

(164.10.) Q Q 3 
If the debris is heaped 

up 
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up and left in the mine, decomposition ensues; then choke-damp arises, and ulti
mately spontaneous combustion. 

3166. From whence does the spontaneous combustion arise? 
From the pyrites in the roof and in the floor. 

3167. How long has this mine heen opened? 
It was first commenced in 1830. 

3168. Have you had, during the last 19 years, any serious accidents and loss 
of life? 

It has not been working during the 19 years; it was clo~ed for nine years, 
and after that I became proprietor of the mine. I have had no accident from choke
damp, no loss of life from choke-damp. 

2169. What system of ventilation do you adopt there? 
In the first place, natural ventilation, ILnd afterwards I put up a furnace. 

2170. Have you two shafts? 
I had but one shaft; I put .uP a brattice for furnace ventilation . 

.3171. And you now conduct the ventilation by furnace? 
By furnace; I intend to put up a steam-draught. . 

.3172. The steam-jet? 
The steam-jet. 

3173. Have you found your furnace ventilation inefficient. then? 
I contemplated, when I erected the furnace. putting up the steam-jet; I 

therefore only built a small temporary furnace, looking forward to establishing 
the steam-jet. 

3174. Can you say what power of ventilation you obtained by that furnace? 
Not more than a foot and a half per minute through the workings. 

3175. Can you say what quantity? • 
About 9,000 feet. 
3176. A small amount! 
A very small amount. 

3177. That was not sufficient to keep your mine clear? 
In carrying away the refuse from below, that ventilation was sufficient; but 

if the refuse was left to collect at all, then choke-damp followed, and I should 
have been obliged to employ a more powerful mode of ventilation. 

3178. Do these cases of spontaneous combustion take place frequently? 
Very frequently. 

3179. How do you guard against their consequences in the mine? 
By carrying away all the refuse-matter to the surface. and then spontaneous 

combustion takes place in the heap on the surface. 

3180. You have none of that material in the mine r 
None. 
3181. Before you went into that part of the country, had you any experience 

at all ofthe mines in Belgium or in the North of France? 
I know how the mines in Belgium are worked, and I have visited the mines of 

St. Etienne, which are worked in much the same way as in England, by stalls and 
pillars. 

3182. What they call post and stall? 
Yes. 

3183. Are they ve1"y near the surface! 
They are near the surface; they are shallow 'mines. 

, 
3184. Are they liable to explosions! 
Not very. 

3185. Do you know what system of ventilation is adopted there ? 
Furnace ventilation in some cases, and in others natural ventilation is suffi

cient, tbere not being much inflammable gas. 
3186. Then 
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3186. Then they are not cases from which information could be derived as to 
the causes of accidents or the means of preventing them? 

Generally, in the mines in the South of France, near Toulouse, at Rive de Gier, 
and St. Etienne, the coal is not surcharged with gas. 

3187. And they are of small extent. are they not? 
The late concessions are small, but some of the old concessions are of con

siderable extent; the concessions now made are comparatively very small . 
• 3188. You haTe no knowledge of the mining in the North of France, where 

there is more tendency to explosion? . 
In Belgium and the North of France I have a general, but not any pereonal 

knowledge of the workings. 

3189. All the mines in France, whether to the North or to the South, are 
subject to a system of inspection, are they not \' 

They are. 

3190. Will you describe shortly the manner in which that inspection is 
carried on as regards the owners of collieries? 

We are required to give each of our workmen a book, in which the time of 
his work, the time that he remains with us, and his conduct, are noted. Once 
in six months the sub-engineer or the chief engineer pays a visit of inspection. 

3191. Is that required hy the terms of your concession, or is it by some 
general law? 

It is a general rule; a general bye-law of the mining administration; it is 
general in the trades in France also, that regular workmen should be given 
books in which the time of their entry into the service of their employers, their 
conduct during their stay, and the time and motive for their discharge, ire 
written down. 

3192. That must be for the master to certify? 
Yes. 

3193. You were understood to say that the workman kept the book? 
The book is the workman's, but the master writes in it when he enters his 

service, and the motive of his discharge. 

3194. With ·respect to what may be called the police of the mine, the regu
lating the working of the mine, what is the system pursued f 

Weare expected to keep accounts of the extraction and sale of our coals, and 
plans of the workings. 

3195. All the mines in France belong to the State? 
To the State; all that is below the surface; open quarries may be worked by 

the proprietor of the surface; all that is below and worked by mining under
ground belongs to the State, and is conceded by the State to individuals, and 
then belongs to them as freehold property • 

. 3196. Do you mean to say that, supposing a man were to find coal at the out
crop, and were to be able to work it on the side of a hillIike a quarry, he would 
then be able to work it on his own account, without any reference to the right of 
the Government r 

No; coal is a mineral; limestone and marbles, sulphate of lime and chalk the 
not classed as minera,,; they can be worked without permission from the 
Goyernment. . ...... 

3197. There are certain articles which are classed as the objects of mining 
which are kept by the Government? 

Yes • 

3198. Then you are required to keep plans? . 
We lire; they are readily kept; we get paper of this kind-[producing a piece 

if paper)-this is the only piece that I happen to have by me; this paper is 
squared by faint printed lines all over the surface, and we take one of the squares 
to represent one-hundredth or one-fiftieth, and so forth. so that the workings are 
easily put down day by day, and extended with a pencil by the viewer or the 
overseer of the mine. We keep up our working plans in that way. 

(164.10.) QQ 4 3199. By 
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3199. By adding the proportionate quantity? 
Yes; the scale is already laid down fere. When it is agreed upon what one 

of these squaTe~ shall represent .upon thIs paper, the person charged with bringing 
up the plans dally has no occaSIOn to take any compass for the scale, but, knowing 
the magnetic direction of the workings, he can represent them, wherever they 
may be, by pencil-mark upon the paper, to be verified and put in ink 
afterwards. . 

3200. Are those plans often inspected by the Government officer 1 
The Government officer comes round once every six months; I have not had 

his visits oftener. 

3201. Does he come as an Inspector for the owner of the minerals to examine 
those plans? 

No; the State is no longer the owner of the minerals after they have been 
conceded. If the State had any objection to the administration of the party to 
whom the concession had been granted, it would be merely personal, it would 
merely affect that party, but would not affect third persons; if he had any 
partners who had an interest in that mine, his infringement of the regulations 
or neglect of them would not affect the rights of his partnel's in the property. 
The State never takes back a concession into its own hands irrespectively of the 
rights of third parties. . 

3202. Is it then a perpetual lease? 
It is a perpetual concession; a freehold that may be mortgaged like other 

freehold property; but it has this distinction from all other kinds of real 
property in France, that it cannot be divided as all other property can, under 
the common law; no part proprietor in a mineral concession in France can 
oblige its sale, as is the case with all other real property. 

3203. It must be kept together as in the concession? 
Yes. 

3204. If a man dies possessed of only a mine, is it devisable by will to any 
one of his children? 

It is. 

3205. Can there be any charge upon it? 
A cha:ge may be left upon it. 

3206. It may be mortgaged 1 
Yes; but the property cannot be split up and divided by the mortgagee, as is 

the case with other property in France. 

3207. However, the right by which the State Inspector comes is that of the 
original owner of the minerals, is u not? . 

He visits the mine under the authority of the law, and the conditions of the 
concession; he has a right to see how the parties are working, and report thereon; 
he would make observations, but he has no right to order. 

3208. Is not that right reserved in the concession? 
That we shall conform to the regulations which are laid down in the con

cession. 

3209. How is the concession obtained; is a consideration given for it? 
None; the person who has discovered a mineral vein is entitled 'to demand a 

concession from the Government. 

3210. Without a consideration? 
Without any consideration. If he can show that he is in a position to work 

it by himself, or by forming a company, the state will give him a concession. 

3211. They then give' him a concession, and they include in that concession. 
certain conditiohs? 

They do. 

3212. They include a rent in it, do not they? 
Very trifling. 

- 3213. If the discovery is made by a person not capable or working the mineral 
himself, nor <if forming a company, what arrangement is then made? 

Then· 
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Then, any capitalists who will come forward may obtain the concession; but 
the Government would take care that a portion of the interest was reserved to 
the person discovering it, or order him a compensation. 

3214. Upon what precise footing dot's the Inspector come; he does not come 
to examine, as you are understood to say, the mining operations of private 
individuals merely as an officer of the Government, and for public purposes, but 
he comes in cOJisequence of certain conditions imposed by the Government in 
whom the original property of tbe .minerals was vested before tbeywere 
trsnsferred to these parties? 

The Government bas the right of making any set of peculiar conditions on 
conceding the mine. 

3215. Comparing an inspection of that kind with the case of this country. in 
France there is the original property in the minerals, which gives the Govern
ment a right to interfere when a concession is granted; in this country there is 
no such right, except in the private individuals to whom the minerals may 
happen to belong? 

It is so. With respect to the mode of proceeding in obtaining a. concession, 
this is the plan of a concession which was granted to me; and the first step in 
asking for the concession was the sending in a plan of the limits which I asked 
to be conceded-[producing a smalJ plan.]' 

3216. The red lines include your concession? 
Yes. 

3217. Upon what scale is that map? 
One ten.thousandth; it is a very small concession; it is for salt and brine pits. 

The scale is one metre to 10,000 metres. 

3218. In addition to inspecting your plans, do these Inspectors interfere in 
the regulations established for the management of your mine? 

They would offer suggestions if they had any observations to make, or any 
change tbat they thought desirable in the management, but tbey have no right 
to order. 

3219. Do tbey generally descend the mine when they come? 
They generally do. 

3220. Would they observe upon imperfect ventilation? 
They would. 

3221. And suggest a mode of improving it? 
They would. 

3222. But they would not have the power of compelling the adoption of any 
particular apparatus 1 

No power whatever. 

3223. In your own case, you have already told us that YOII find your furnace 
iusufficient, and are about to use another power, and that you arc much troubled 
-with carbonic acid gas j has the Inspector ever made any remark upon the 
condition of the mine! 

We agreed upon the state of the mine. 

3224. But he has remarked it ? 
He observed that, as I proceeded with the works, I should want greater ,"enti

lation. I explained. to him the means I proposed to employ to obtain it, and he 
was satisfied. 

3225. Assuming the case of an Inspector remarking upon the defective 
nntilation of your mine, and suggesting an improved metbod of ventilating, 
and that you did not think proper to adopt it, that you differed frolll him, or did 
not act upon it, and that an accident subsequently occurred, would any respon
sibility be cast upon you in that event? 

There would; his course of proceeding in such a case, if he thought it urgent, 
would be to address the mayor of the commune; the mayor would make his 
report immediately to the pn!fet or the sub·prefet; the prefct would consult the 
chief engineer, who would make his report to the Board of Mines; but if the 
prett't thought necessary, he would take an. immediate step in the matter. My 

(164.10.) R R Dppe~l. 
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appeal, if dissatisfied, would be to the Board of Mines, or, in last resort. to the 
Council of State sitting at Paris. 

3226. Not the Council of Mines? 
No; the Council of State is .superior to the Council of Mines; I hold my 

concession not from the Council of Mines, but from the Council of State. 

3227. Supposing that the matter came before the Council of State in that form 
would the Council of State have the right to interfere by positive direction? ' 

They would. 

3228. Acting upon the report of the Inspector! 
Which had passed through all the degrees of the administration. 

3229. And a review of all the facts? 
Yes. 

3230. Including your counter-statement? 
Precisely; I should be heard. 

3231. You would be called upon to state your own case? 
Certainly. 

3232. Have you ever known of any. case in which parties have been in that 
predicament? 

I have never known a case; it is. very improbable to occur. 

3233. For what reason is it improbable that it should occur? 
So far as my experience goes of the Inspectors of the Board of Mines, I have 

found them to be men very well fitted for their employment, and always acting 
in a very courteous way. I have never had any reason to apprehend any act of 
oppression, or any attempt to put in force an unreasonable demand. 

3234. We are not, of course, ~peaking of your particular case; we only take 
it as an illustration? 

I reason from my own case and that of others. I have seen a great many 
around me in a like position, working concessions, and I have never heard a 
complaint. 

3235. And you think that there would be a disposition, generally speaking, on 
the part of those who have the concessions to adopt the suggestions of the 
Inspectors? 

Yes. 

3236. The Inspectors, in your opinion, would make only reasonable suggestions, 
and there would be a disposition on the part of the persons having conce!sions 
to act upon those suggestions? 

Exactly so; I have ne~er known any other feeling. 

3237. Then you do not think that any jealousy prevails amongst the 9woers 
of collieries in France in respect of this inspection? 

I do not. 
3238. You yourself entertain no objection! 
None whatever; on the contrary, I have felt satisfaction at the visit of the 

Inspector; not that I felt that he took away from me any responsibility. 

3239. From what class of persons are those Inspectors drawn? 
They have received their education in the School of Mines,. having first passed 

the Poly technique School. 

3240. Where is the School of Mines established? 
In Paris; and I think there is a branch in St. Etienne . 

. 3241. The first school is a branch of the Poly technique, is it not? 
I believe n t. The pupils of the Poly technique have the choice of a profes

sion, and som of them choose the mining department, and are then transferred 
to the School 0 Mines. 

3242. Then en you say that a Mining College is established in Paris, do 
you mean that tli t is merely a part of the Poly technique, or that there is a 
separate Mining C liege in Paris? 

There is a separa~ Mining Board. 
3243. Which 
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3243. Which they enter on leaving the Polytechnique School? 
I believe so. 
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3244. Have any of these visitors of your mines been practical miners them
selves? 

When they have chosen the mining profession, they are sent to the Mining 
School and mining districts for instruction. 

3245. In order to learn by practice? 
Yes, to see all the practice lD the lII'ines. They may perhaps occasionally take 

a pickaxe, but they would not go usually to work there; they are men of superior 
education; and they endeavour, as far as possible, to make themselves acquainted 
with the practical part. 

3246. They are not persons who have been educated in the mining business ? 
They are not. 

3247. And yet are they considered by the owners of mines perfectly competent 
to give them advice? 

They are considered as men possessing very superior scientific information, 
directed especially to the practice of mining. 

3248. Then, upon tIle whole, should you say that the inspection in France, 
established upon that system, works well ? 

Very well. 

3249. And without any vexation to the colliery owners? 
None whatever. 

3250. Who pays these pe~sons? 
The Government. 

3251. Can you say what the rate of pay is? 
There are many classes. I am not acquainted with their rate of pay; there 

are the sub-engineer and the chief engineer in each mining district. 

3252. Are there many of those? 
There are a great many; each department where minerals are worked has its 

mining engineer. 

3253. Does a different man come round to your mine every time? 
I have had visits from several; their residence is not very long in anyone 

city; so far as I have observed, they are changed about every three or four or 
five years. 

3254. How often do thr.y visit the mine? 
Every six months; about twice a year; they would come oftener if there was 

anything requiring their presence. 

3255. Are they stationed in different districts ofthe country, or are they sent 
for the purpose of inspection from Paris? 
. In the chief cities of each department where there are any mines, there is a 
mining engineer in chief. There is a resident mining engineer in chief at Bour
deaux, and a sub-engineer at Pau and at Dax. 

3256. What mines do they visit, coal mines? 
Coal, iron, copper, salt and bitumen mines. 

3257. Have you many salt mines in France? 
We bave many in the South. 

3258. Rock salt! 
Rock salt. 

3259. And in the East also, have you not! 
And in the East of France also, in the department of the Jura. I have 

myself bored and sunk pits down to the rock salt in the South. 

3260. With respect to the working population iD. the collieries in France, 
what is the degree of education among them? 

They I'ead and write, I should say, at most. 
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3261. The greater part of them! 
The greater part of them may be able to read and write, but not more. 

3262. As compared with our mining population, are they ~ore or less intel. 
ligent, should you say? 

I think they are rather more intelligent. 

3263. Rather better educated? 
Rather better educated, which I think arises from the instruction they receive 

in youth from the priesthood,. 

3264. Are they as industrious, as hard working! 
They are very industrious men; they rarely begin work ,at an early aO'e. 

Their parents seldom let them go to work till after they have made their fi~st 
communion, about 12 or 14 years of age; up to that time they go to the village 
school, where they learn to read and write. . 

3265. From yotir experience of the working population in the mines of France 
are they apt to be very careless with respect to incurring danger? 

About as other workmen are. 

3266. Not less so than in England? . 
No; I have very often found that the more clever the workman, the more 

reckless he is. 
3267. Should you say, then, from your opportunities of comparing the two, 

that ihere is not much more security against accidents in France from the edu
cation of the people than there is in England! 

Nqt more. 
3268. The practical working of the mine is subject to subordinate officers, 

is it not--overlookers? 
It is. 
3269. Are there parties whose duty it is to inspect the mine daily before t.he 

workmen enter? 
The overlookers. 

3270. Are the overlookers drawn from the workmen'? 
They are; and occasionally there are lower students than the students in the 

Poly technique, who come out of the Mining Schools and are employed as over
lookers, who have had more education than the miners generally. 

3271. Those would be men not brought up actually to the working business ? 
, They would be intelligent men, who had found means to quit their working 

business for .study, and had passed a year or two in the public schools. 

3272. Is it matter of practice among the working population in France to 
leave their labour and go, to the Mining Schools to obtain education? 

, An intelligent man in France is more likely to leave his occupation for a year 
or two for study than in England. • 

3273. Being able to compare those overlookers with the officers of the same 
grade in English collieries, should you say that they were a superior class of 
persons? ' 

No, about the same; they would be very little superior; it is I/.mong the lower 
class of workmen that I think there is a superiority; they are more intelligent. 

3274. Would your acquaintance with the overlookers of the collieries in Eng
land, lead you to say that they were people of anything more than a common 
education in mining business? 

Ye~, superior to the 'common miner, but not of high education. 

3275. Is there anything more than their knowledge of the practical routine? 
A little more; they have more self-education, and their practical knowledge 

is very valuable. 
3276. In England? 
In England. 
3277. Should you say that the same class of persons in the French mines had 

more, or Dot more professional education than in England ? 
Perhaps they would get a little more scientific education than,in England. 

3278. The 



PREVENTION OF ACCIDENTS IN COAL MINES. 317 

3278. The ordinary workmen? 
The ordinary workmen in France; but I do not knoll' that to them it is any 

great ~dvantage. 

3279. You do not think it a great advantage? 
I do not think it a great advantage to the ordinary workman. 

3280. Are you speaking of France, or France and Belgium? 
France and Belgium. 
3281. Are there many English employed in the mines in France? 
There are a few at Decareville. but not at St. Etienne. 

3282. Do you know any other place in France where they are employed? 
There have been a few Englishmen in the iron mines, in the department of 

the Landes, employed in the manufacture of plate iron, of which they had better 
knowledge than French workmen. 

3283. Has the present system of inspection in France been in existence for a 
great length of time? 

On its present footing, since the law of 1810. 

3284. Before that was there no inspection? 
I am not aware of the state of the law previously. 

3285. Are you at all aware whether there was any difficulty in establishing 
the inspection as it now exists originally? . 

I believe none. 
3286. And you never heard any serious objection made to it by any colliery 

owner in France? 
Never. 
3287. The Inspectors have a right to inspect in defiance oCtile owner? 
They have. 
3288. Is any obstruction ever madt> to it ? 
I never saw any; I have generally seen their visits .looked forward to with 

pleasure, and received with pleasure.· 

3289. Do you think that the visits of the Inspector twice a year give him much 
means of knowing whether a mine is in a safe state or not? 

The plans guide him greatly in his judgment. 

3290. Dop.s he come without giving' any notice? 
We generally know about the time that he arrives; we have frequently some 

notice of his arrival. 

3291. Then a mine may be in a dangerous condition for about five months, 
and yet sufficiently presentable when he comes? 

I do not think that it would be so .. 
3292. Wht'ther it is likely or not, it might be so, might it not? 
I think it would be difficult to put a mine that was in a dangerous state. 

generally, in a good state in a short period. 

3293. Supposing that the ventilation was defective, from the furnace being 
out of order, or any of the partit.ions and brattices being removed, or anything 
of that kind, and thereby the ventilation quite imperfect? 

I think it is the interest of the coal owner to keep it up as well as he can. 

3294. That is another thing; tbe question is as to the efficiency of inspection; 
how far do the visits of the Inspector, only twice a year, give any security that 
the mine is so mauaged as to be safe? 

If there was any culpable neglect, it would very quickly get to the ears of the 
inspector through the ordinary authorities . 

. 3295. Do you find that tbe workmen ever mention their grievances and com
plaints to the Inspector! 

They would do it rather to the mayor of the commune. 

3296. Does an Inspector reside in the district, or what is the rule in that 
respect? 

In the chief town of the department. 
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3297. So that he is accessible at all times? 
He is. 

3298. If the workmen make complaints to the mayor, that they do not think 
a certain part of the pit is safe, what does the mayor do ? 

The mayor would make his report to the next authority; to the sub"-prefet or 
pl'efet. 

3299. Do you find practically that they do that much? 
Very rarely; but they would not, in my opinion, hesitate to do it, if needful. 

3300. Is "not the choke-damp as fatal as the inflammable gas? 
Yes, it is. 

3301. In order to make the ventilation of your mine complete, do not you 
consider that it would be .very necessary to have two shafts ? 

No doubt. I intend to sink another shaft. 

3302. So as to have a downcast and an upcast shaft, you mean' 
Yes. 

3303. What extent is your concession 1 
Nearly three square miles. 

3304. Do you mean three square miles or three miles square; do you mean. 
to say that it is three miles' in the side of the square? 

No. 

3305. But in the aggregate? 
In the aggregate. 

3306. Two or three hundred acres? 
Yes, it would be more than that. 

3307. Rather more than that? 
Much more than that. . 
3308. The safety of a mine very much d~pends upon the size of it; what. 

number of men have you? 
I have employed about 50 men. Choke-damp is exceedingly di.fficult to get 

rid of in a mine, and its effects are very bad upon the health of the workmen. 

3309. That could be overcome by sufficient ventilation? 
Yes. 

3310. In a mine like yours, the choke-damp might be entirely got rid of by 
proper ventilation, might it not? . 

No doubt of it. . 

3311. In the case of inflammaBle gas, it is impossible to be quite secure under 
all circumstances against danger, is it not? 

Under all circumstances I should believe it would be. 

3312. Would not the ventilation be a more complete protection in the case of 
carbonic acid than in the case of hydrogen gas, from the fact of the .. carbonic 
acid all being in the passages, and, therefore, easily taken away f " 

Yes; I conceive that in '8 fiery mine the ventilation would get rid of it out of 
all the working passages; the fire-damp would only remain in the upper part of 
the goafe of the mine; the carbonic acid would be at the lower part. 

3313. And, therefore, within the reach of the ventilation? 
Yes. 

3314. Does the carbonic acid come out in any sudden blowers from the 
stratum? 

No. 

3315. It is constantly exuding? . 
It is constantly exuding; I consider the steam-draught quite needful to get 

rid of it and the most powerful means that I could employ for that purpose. 
I have already had some experience of the use of steam in producing currents, 
20 yeal'S since. 

3316. In 
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3316. In what way? W. KUfI/!, Lifo 
I introduced Mr. Gurney's system 20 years ago, for obtaining a draught by 

means of high-pressure jets. 9th July ,849, 

3317. How applied? 
Applied for locomotion. 

3318. Have you determined how you intend to apply it to youI' present 
~~r . 

By placing a boiler on the surface, ClLrrying down the steam, and having jets 
at the bottom of the shaft. 

3319. What is the diameter of your shaft? 
Sill feet by eight j it is not a round shaft. 

3320. An elliptica.l shaft., 
Yes-. 
3321. Have you determined how many jets you will have? 
About 16 jets.. 

33'22. Of what diameter? 
Three-eighths of an inch. 

3323. Is that a shaft of which you will require to make use f01' other purposes 
'besides ventilation? 

No j it would be a separate shaft. 

3324. Simply for ventilation? 
Simply fol' ventilation. 

3325. Then you will not find it necessary to place your apparatus so as to 
allow of things passing up and down r 

Not at all. 
3326. Shall you take your jets to the bottom of the shaft ? 
To the bottom j I should employ steam at high-pressure, of course. I do not 

think that low-pressure steam woullj. eHect the purpose at all; anything less 
than 40 Ibs. to the inch would be comparatively ineffective. 

3327. Has it ever come to your knowledge that, il1 the visits of the Inspectors, 
they have been able to suggest information to the owners of collieries as to 
improvements which they have become acquainted with elsewhere j do you 
think that colliery owners have come to a knowledge of improvements through 
the communication with the Inspectors? . 

They would discuss generally the state of the mine with the owner, and their 
knowledge enables them to suggest improvements. 

3328. That is their practice, is it? 
That is their practice. 
3329. With the owner 01' with the workmen? 
With the owner, upon the sight of the plan j and they would suggest any 

improvement that would occur to them from their own practice, or what they 
]l8d seen elsewhere. 

3330. Do you think that a useful process? 
I do. 
3331. Does anything further occur to you which you wish to state? 
Nothing further, except as to what I heard the other day with respect to the 

employment of steam: from my own experience in the employment of high
pressure steam in procuring a draught, I should say that the employment of 
steam after passing an engine would be of little or no use. 

3332. And would it not be necessary very accurately to measure the pressure, 
not only at the boiler but at the jets, in order to ascertain the power of the 
steam? . 

If the boiler were employed in fm'nishing steam through the jets only, and 
the passages were fully adequate, then the pressure could be tolerably well 
ascertained by the safety valve; but if the steam had first to pass an engine before' 
going to the jets, then it would be impossible to know what pressure was on the 
jets ex~cpt by a valve or gauge placed quite close to them. 
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3333. Low-pressure applied in this way would produce no effect? 
No effect whatever. 

3334. What wages do your workmen get? 
Thirty sous a day. 

3335. Do they work by piece or by time? 
. I havc found it best tu employ them at day wages. 

3336, Are they industrious? 
. Very industrious. 

3337. From what you have seen of the visits of the Inspectors, do you think 
that, having the means of looking at the plans. and examining the mines, to 
ascertain whether they were properly worked, they would be able by any such 
inspection to obtain information with respect to the rights of parties to the
minerals which it would be desirable they should not obtain? 

I think that their inspection would chiefly go to the mode of working the 
mine and ventilation for the health of the workmen; they would pay very little 
attention to my limits; it would be hardly a question that they would entertain 
unless it was upon special orders from their superior Board. • 

3338. Do they inspect the plans and workings in such a manner as to enable 
them, without your being aware of it at the time, to ascertain the particularso 
with respect to any right of property! 

No. 

3339. And yet, without making such an examination as would enable them to 
do that, "their investigation is sufficient to enable them to judge of the manage
ment of the mine '? 

Quite sufficient. 

3340. Are there any collieries adjoining yours? 
There have been workings near me, but they have not come up to my limits. 

3341.. In the case of contiguous owners, will not it enable them to ascertain" 
how the actual boundaries are? 

Such a case would be proceeded in thus :-there would be a complaint from 
the party who supposed that his neighbour was encroaching upon his ground 
made to the superior authorities, and the superior authorities would ask from 
both parties particulars; but the engineer visiting the mine would not enter into. 
that subject unless he was sent down specially charged to do so. 

3342. Could not it happen in this way; that a vein was pointing out in a. 
particular direction, and he told it, and the adjoining proprietor might apply for 
a mine there, and be a rival to you? 

Such a case might happen; but I have never seen or heard of any such con
duct. I ha,·e never seen them disposed to do a private injury. and I never heard 
any complaint of that nature. 

3343. You never heard any jealousy expressed of the visits of the Inspector.;-
upon that ground? . 

Never. I know a case at this moment of two concessions, where I believe they 
are very near each to the limits of the other, but it is a question which will not 
be entertained by the Inspector unless he receives direct orders from his superior 
Board. 

3344. Do your workmen use lamps or candles? 
Both. 

3345. What lamp do they use? 
What we call a stirrup-lamp. 

3346. Is it a safety.lamp ? 
No. 

3347. They do not use the safety-lamp F 
No; we have no inflammable gas. 

3348. You have carbonic acid? 
Yes. 

3349. Have-
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3349. Have you ever seen Mr. Gurney's plan used on the CQIltinent? 
It has heen used on tbe Continent for producing draughts in furnace chimneys, 

the same as I used it there myself 20 years ago. 

3350. Furnace chimneys for what purpose! 
Where the draught has been sluggish. I used it to get a stronger draught on 

board a steam-boat in 1830, to enable me to stem the strong currents of the 
Garronne. 

3351. Did you do it without the waste of your steam in the boiler? 
It was more valuable than it cost me to obtain it, more particularly in the 

getting up of the fire, in the first instance. The draught being sluggish, it would 
be impossible to get up the fire readily. So soon as there was steam enough to 
pllt 011 the jets, they would cause a very powerful draught, and the fire could be 
got up immediately to a great intensity • 

• The Witness is directed to withdraw. 

JOSEPH NADIN, Esquire, is called in, and examined as follows: 

3352. YOU were originally a colliery viewer, were you not? 
Yes, I was educated as a colliery viewer. ' 

3353. In what part of the country? 
At Newhall, near Burton-upon-Trent, in the county of Stafford. It is in the 

county of Derby that the collieries lie. 

3354. Have you had a great number of years' experience in the management 
of collieries! ' 

About 35 years. I was employed in gold and silver mining ill Peru, Chili and 
the Plata provinces about five years out of that time. I have been about 30 
years in the coal mines; Newhall, Stanton and Hartshorn; my brother Rnd 
my~elf are half owners; about 4,000 acres, in conjunction with the Earl of 
Chesterfield and ,W. Blake, Esq. . 

3355. Then you are a colliery owner as wel~ as a viewer? 
Yes; I was educated for a viewer. ' 

3356. Are the collieries in that part df the country liable to accidents from 
explosion? 

There is a good deal of fire-damp. 

3357. Have there been many accidents there since your acquaintance with 
them? ' 

There have been a good many altogether. 

3358. What is the system of ventilation pursued? 
In some cases furnaces, and in others natural ventilation; hanging lamps in the 

pits in some cases. We have not had an accident in our present bed of coal in 
cur collieries for 80 years, since my father first commenced working. We have 
not lost a man by fire-damp in them, but we have had many accidents in th~ 
neighbourhood. 

3359. What is the depth of your pit? 
Ahout 120 yards the bed we are now working. 

3360. What is the thickness of the coal ? 
About five yards thick ~ we only work three yards, the two yards lying upper. 

most being an inferior coal. We take the works a great length, 200 yards in 
length; we can take them any length. 

3361. You say that your system of ventilation is by furnace and by lamps! 
By putting a lamp sometimes in the pit, generally by furnace. We can get 

a very great deal, the best ventilation, by furnace, better than in any other way. 

3362. How do you effect the ventilation by lamps? 
M~rely by banging a lamp in the pit on fire, with coal in it, letting it bum in 

the pit. 
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3363. What do you call a lamp? . 
It is a large instrument made of iron bars, which can hold a considerable quan-

tity of coals. 

3364. In short, it is an open brasier with coals? 
Yes. 

3365. Do you consider that either of those methods gives you a sufficient 
ventilation in those mines? • 

With a furnace seven feet wide, acting up a shaft nine feet in diameter, we 
have got a current of air of as much as 14 feet in a second near the furnace, in a 
direct passage to it; I think that is quite sufficient to ventilate a mine, say with 
200 men in it. 

3366. Do you know what power of ventilation, as measured in cubic feet of 
lI.ir, can be obtained? . 

About 1,800,000 feet in an hour ; I consider that quite sufficient to ventilate 
a pi t of that extent, ~nless it is excessively fiery. 

3367. How many cubic feet per minute would that be 1 
About 30,000.· -

3368. What is the extent of your workings? 
Where we are at work now, we are about balf a mile in from the bottom; we 

work about 200 yards in length. 

- 3369. Are your air·courses there in one continuous line, or are they split? 
.They are in one continuous line in the pit in which we are now at work. 

3370. Have you two shafts, or one? 
We have two shafts.-

3371. Are both shafts used for work.ing, or is one entirely for ventilating? 
One is used for pumping water and ventilating; the other for turning coal ; 

they were sunk under peculiar circumstances. I had to get through a great 
quantitY' of top-water, and to go down on a fault, and have only got two shafts 
down. I am now pumping the water out, and sinking the other shaft down to 
put the furnace in. In this case I have not been able to get the furnace in, from 
only having two shafts, one being used for pumping water. We had to sink down 
on a fault; we had to get through a great quantity of water, and in doing that, 
we had to pass down a fault about 14 yards thick. We got thrown off the fault 
on the bottom, and got a considerable quantity of water at the bottom, and had 
to put up an engine; it was under peculiar circumstances. 

3372. Do you conceive that the 30,000 cubic feet which you say was got per 
minute was sufficient to make the pit secure? _ 

I think quite so. 

3373. Have you any extensive goaves or gobs, waste places? 
We carry a clay wall by the side of the off-way; we carry the wall the whole 

distance along the side of the gobbing, so as to shut it up. 

3374. Is that much expenae? 
No, it is not. -,. 

3375. From whence do you take the material in order to make that wall? 
We dig clay out of the clay mines above. 

3376. Do you mean from the surface? 
Yes. 

3377. And lower it into the pit for that purpose? 
Yes; we have it about half a yard. _ 

3378. What is the height of your passages? 
About six feet. The coal is five yards thick in the whole. We leave two yards 

for the roof; and then there is a portion of earth between the nine feet and the 
six feet above, and we have to leave a portion of the nine feet between to keep 
this earth from coming down; about three-quarters- of a yard. ~. 

3379. So that out of the 16 feet, you take only about six? 
Yea. 

3380. You 
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3380. You build a wall, then, six feet high? 
Yes; the whole of the way along the off-road side. 

3381. What is the thickness of that wall ? 
About a foot thick. 

3382. Can you say what the expense is per foot, or per yard, of that wall ? 
It would be very trifling; it would be perhaps about half a crown a yard. 

3383. Does this process altogether prevent the escape of inflaJIlmable gas ? 
Yes, it keeps it entirely, and keeps the material from firing as well from spon-

taneous combustion; it will fire if that wall is not there. 

3384. Is the coal in your part of the country liable to spontaneous com
bustion? 
, Very much so. 

3385. Is it full of iron pyrites? 
Yes, it is considered so. 

3386. Has that been the. method habitually followed in that part of the 
country? , 

It is one which I introduced there. Formerly they only carried the works as 
far in as they would fire, and then left them off; they would fire in about six 
montlls.' Since that, 1 have adopted that plan; but this is not the best method 
of getting coal; it is best to drive it in to the far end, and come back; but 
J.waa forced to begin here, from the failure of another bed of coal. 

3~87. Supposing you worked it i.n the way you describe, would it not be.equally 
pOssIble to apply the method whIch you have spoken of, for the purpose of 
shutting up the waste parts of the mine? 

If we worked i~ by what we call bringing the coal home again, we should not 
do so; we should drive right round, and back again, shutting up all behind WI. 

That is by far the best JIlode of working coals, and should be adopted every
wher~. 

3388. But supposing you work to the further ,end, as you say, and then come 
back again, after hllving worked out the coal in coming back, do you not leave 
a goaB ' 

rWe 'leave it behind; it never falls in front; it has not time; you completely 
throw the stuff back upon it, so that it makes it quite secure behind; there is 
always fresh small stuff in front, which would fill it up as you come back again, 
so that you have always one passage for your wind in the whole distance. 

,3389. Have you had experience of that mode of working? . 
Yes, I have adopted it before; but I was driven to the course I am now taking 

by the sudden failure of a bed, that we were at work in; we had to commence 
immediately. 

,3390. In the case of workings by the method which you have described, have 
yeu found .that it secures the mine entirely from the. infiamJIlable gas from the 
waste parts ! 

Yes, the clay wall is a perfect security. 

3391. The question does not refer to the clay wall, but to the other method? 
The other would be perfectly so, because you have all the solid coal to come 

back again, and the fresh stuff thrown back completely stops it up. 

3392. Is it the usual practice in Staffordshire and Derbyshire, and parts of 
the country with which you are acquainted, to ventilate by means of furnaces? 

In some cases, and some (not a great many) not, and in some they do. 

3393. Where they do not ventilate by furnaces. what other method is 
pursued? 

They trust to the currents of the air, just to one sl18ft drawing against the 
other. Of course the ventila.tion is very imperfect. 

3394. Is your furnace placed near the bottom of the upcast shaft? 
It is . 
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3395. Do you work with lamps in those pits ? 
. We have them in d~Dgerousp1aces; . but we keep such a ven~ilation as to make 
It not necessary to go mto the works wIth them; they work wIth naked candles. 

3396. Would you be able to work with naked candles in a pit in that country, 
where there was nothing but the natural ventilation? . 

It is dangerous; that is what the accidents arise from; in many cases it is 
dangerous; in sudden drops of the barometer it becomes dangerous.. 

3397. The current which you have is quite sufficient for your purpose? 
Quite. 

3398. Indeed, as much as you can bear? 
Yes. 

3399. Do you think that it is more common or otherwise in the mines of the 
midland districts to have artificial ventilation? 

It is much more common otherwise. 

3400. They do without it ! 
Yes. '. . 

34001. How are your mines overlooked; are there persons charged with the' 
overlooking of the mines? 

We have bailiffs; I always go down myself; we have a bailiff as well. 

3402. Do you go down every day? 
No, not every day; occasionally;- we have a bailiff as well, and then we 

go down occasionally. 

3403. Are there peraons whose duty it is to go down every day before the 
men? 

Yes, I have a bailiff who always goes down. 

3404. It is his business? . 
It is his business to do nothing elqe; we call him the overlooker or bailiff; he' 

reports everything to us as he finds the mine. I am there every day myself. 

3405. Is he drawn from the class of workmen ! 
He is. 

3406. Supposing that he found, upon entering the mine, that it was in an 
unsafe state, what course would he take? 

He would immediately report to us that. it was so. We should keep the men 
out and examine the a.iJ:way, and not allow the men to go in unless it was in a 
proper state. From the airways falling in, of course there are frequent accidents; 
we are constantly liable to the ways falling in; that by working, what we call 
home again, would be avoided. . 

3407. Have' you ever paid any attention to the question of a superinten-
dence or inspection by Government? . . 

I have. 1 was round .with a memorial in favour of mining inspeCtion; I 
have been for some time. I was at a meeting at which the whole of .the coal
owners of Derbyshire, Leicestershire and Nottingbamshire were represente4 .. 

3408. Where was that meeting? 
At Derby. They were meeting, as to business, upon the lines of railroad 

opening, and I laid a memorial before them in favour of mining schools; I 
also mentioned the plan to them that I had heard was to be proposed. They 
said that they should have no objection to Inspectors, provided they had no 
compulsory power; they made great objection to that. I also laid it before the 
South Staffordshire coal-owners. I found tbat there was a meeting of the coal 
and iron masters, and I met them at Handsworth; and just at that time they 
had got Mr. Duncombe's Bill, which put them very much out of conceit with 
the thing altogether. 

3409. But they would not object to a right of entrance being given' 
No, provided there was no compulsory power. . 

3410. Or to a right of inspection of the plans? 
No, they would not object to that, but they would object very strongly to a com

pulsory 
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pulsory power being given; they were very hot about Mr. Duncombe's Bill. J. Nadir., E.g. 
The edul'.ation matter they seemed very much in favour of; but they were very 
much irritated respecting Mr. Duncombe'. Bill, of which they had then a IIOPY 9t~ July 1849-
on the table. 

341l. When they talked of compulsory powers, did t4ey mean to apply that 
term to powerl of directing the mode of working the mine, or did they include 
in that description powers to make an inspection of the mine, and to look at the 
plans?,. • 

They would not object to that, but not to have compulsory power. 

3412. Was it a very general meeting of the coal·owners? 
It was; they were all represented at the meeting at Derby, the Leicestershire. 

Nottinghamshire and Derbyshire coal.owners; they were all either there, or 
represented. 

3413. Was there unanimity upon the pomt? 
I mentioned it, and asked Mr. Jessop, who is one of the principal men, and 

several more, and they said that they should have no objection to a plan of that 
sort; and the Staffordshire coal-owners said. that they should object to Inspectors 
having any compulsory power over them. ' 

34 I 4. Was there any signature of any petition or paper? 
I was taking a memorial to get it signed in favour of mining schools and col. 

leges, to be under the direction of Government. 

3415. How many signatures did you get! 
They. would all have signed it, but they had got Mr. Duncombe's Bill at the 

time. 
3416. But did they sign it? 
No; they said they would do so if that Bill was wiLhdl'awn; they have now 

the memorial in their hands; I left it with Mr. Grazebrook. They said that they 
had no objection to sign as to the education part, and to agree with the other; 
but Mr. Duncombe's Bill had irritated them to such a degree, that they thought 
it was a sort of trap to get them to assent to that Bill. 

3417. The memorial was for the education, generally, of mining operations? 
Yes, and the establishment of a college. 

3418. Was it with a view to education in mining or the educatiol!.ofminers? 
An education in mining, and the other as well. 

3419. Uniting the two f 
Yes, they were irritated very much at Mr. Duncombe's 'Bill. I think I should 

have got them to have signed if it had not been for that. Mr. Smith, Lord 
Dudley'S agent, seemed vel'y fa.vourable to it; and they said that if theBiIt was' 
withdrawn, they would have no objection to signing the memorial. 

3420. The Bill is withdrawn now? 
Yes. I think they would be very much averse to any compulsory power; I 

think they would oppose it strongly in the Midland districts. . 

3421. Supposing that the Inspectors had the power to enter mines and to 
examine the plans, and were then authorized to report upon any dangerous 
circumstances which they had observed in a mine, should you say, from what 
you heard on that occasion, that there lI'ould. be any jealousy of such a commis-
sion as that? ' 

No; I think not at all; they seem disposed to support anything of that sort. 
I think by advice and assistance, a great deal might be done in that way by 
Inspectors. if they had Dot the power of compelling; there should be no power 
of that sort. 

3422. From your experience of the mining of those parts of En/1.land. should 
you say that, generally speaking, their mode of management of their ventilation 
was very defective! 

It is so. 
3423. Do you think that much might be done by judicious suggestion to 

diminish the chance of dangerous l1ccidents? . 
A great deal. 

(164,10.) , s 8 3 3424. More 
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3424. More especially in what way! 
By an improved method of ventilation, and an improved method of working 

the coal as well. ' 

3425. You are acquainted with other districts besides the neighbourhood of 
Burton, are you not? • 

I am, with the Staffordshire and Nottinghamshire; when I was in business 
I was amongst them all about there. 

3426. Are they all worked much upon the same principle? " • 
Yes; generally all tbose mines, the thin mines; the Staffordshire mines, of 

course, work upon a different principle; they are the thick coal; there is a diffi
culty there in ventilating; they do not like very high ventilation, for fear of what 
they call blowing the gobbing up, making the small coal ignite. That of course' 
might be regulated so as to have enough to ventilate, and not enough ,to produce: 
that. Of course it is more difficult to ventilate a coal ten yards high than 
one of six feet; you cannot bring your air round the face as you can in a thin 
mine. . 

3427. What are the most extensive workings that you know of in that part of 
the country? ' . 

The Marquis of Hastings' in our immediate. neighbourhood, and Mr. Stephen-
son's and the Company in Leicestershire; Staveley colliery is the largest. ' . 

3428. That is in Derbyshire, is it not? 
Yes; that is about 300,000 ton.s a year. 

3429. Have you any means of saying what extent of distance in the collieries 
which you have mentioned it would be necessary to reach by nntilation in, 
order to ventilate the mines completely? ' 

Some of them, the Marquis of Hastings', I should think, are a mile and a half 
in; and the other, I should say- , 

3430. Is that a new one? 
Yes. 

3431. You state that there are some mines in Staffordshire where they cannot' 
.applya furnace for fear of setting the mine on fire? ' 

They are afraid of ita firing. 

3432. Would the same objection apply to the steam-jet? ' 
The application of the furnace is objectionable, in the first place, as to raisin'" 

'the gas which is in the works, and then as setting the gobbing or small coal 0;' 
fire; the steam-jet would; of course, not set the gas on fire, but it would have the 
same effect if you worked it largely in firing the other; but you might regulate . 
it, of course, to a medium between the two, ventilating and not firiDg the gabbing. 

3433. That would be'an advantage in the steam-jet over the furnace? 
It would. . 

3434. Have you ever seen the steam-jet in operation anywhere? 
I have not; I went to the Polytechnic to look for it. 

3435. Did you see it then T 
No; I saw Mr. Fourdrinier's apparatus. 

3436. Have you had any experience of Mr. Fourdrinier's apparatus.for pre
venting accidents by the breakage of ropes? 

From what I have seen, I think it ought to be put into practice. I saw one of 
tbe most' horrihle accidents in a neighbouring colliery to ours; 14 men were 
thrown down from the top, 217 yards; several men killed, others wl're dreadfully 
wounded and lay at the bottom, and some of them died before they could be 
got up again. It was from the breaking of the main wheel of the shaft. This 
apparatus would have stopped it. 

3437. Do you work with guides in that part of the ('ountry? 
We do_ . 

'8438. 'What description of guides? 
Wooden ones; they arc capital things. 

3439. Where 
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8439. Where have you seen Mr. Fourdrinier's apparatus in operation f 
I saw it at the Polytechnic. 

8440. You have not seen it, practically, in operation? 
I have not. 
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3441. Could you sufficiently judge, by looking at the JDSldel, to say whether it 
would work, practically? 

I could not; I could not get near enough to see; but something of that kind 
I bave no doubt would act; it appeared t~ act remarkably well. 

3442. It would answer tbe purpose? 
As far as I could see, I should say it would. 

8443. Are there any points in which you think it would be possible to suggest 
improvements with respect to the Midland collieries, BO as to have a greater 
security against accidents? 

Yea; I think in the ventilation and in worIdng the coal as far home again as 
it is possible to bring it back. I was going by the pit when the great accident 
happened in Staffordshire, where so many were killed . 

. 8444. Which case do you refer to? 
One about three weeks ago, at Dudley. 

3445. By explosion? 
Yes; I was going by the pit when it took place. I wason the bank when 15 

were brought up; eight were dead, and'seven apparently were dying; and six: 
were not got out when I came back again at night. 

8446. lJid you go into the pit afterwar<ls? . . 
No, they seemed jealous about interference. I had the memorial in my hand, 

and went up to the pit. I asked them if they would allow me to go down, but 
they seemed jealous; perhaps they thought I should give evidence against 
them. 

8447. Therefore you are not aware what the state of the ventilation was? 
No; it appeared at ~he top of the pit to be very slow. 

8448. They had no furnace? 
No furnace. 
3449. Nothing but the natural ventilation! 
Nothing but the natural ventilation. 

3450. That is not sufficient to guard against accidents? 
It is not. 

3451. In your own case, are tlie two shafts near one another? 
Yes, they are close together. 

3452. Do you think that a good arrangement? . 
I do not think it is; by drawing the wind down one when they are close 

together, the currents of air may be interfered with. 

··3453. In case of accident, do you think that there is more likelihood of 
destroying the ventilation altogether below, than if the shafts are at some dis
tance from one another f 

1 do not think that of very much consequence; I think there should be a 
little di$tance between them, perhaps 20 yards. 

3454. Supposing that the shafts were at opposite points of an extensive 
workin!\" and that the partitions were blown out by an explosion, would not the 

. ventilation be much more considerable, even after that, from one shaft to the 
other, if they were at a distance from one another, than if they were placed close 
together! 

1 should say it would. 

3455. From your experience of these accidents, should you confirm what has 
heen represented to the Committee,that by far the greater number of deaths, in 
consequence of an explosion, take place, not from the fire-damp, but from the 
after-damp? 

I am·sure I cannot say; many, of course, would be choked by it. provided 
there was not a good ventilation through the mine. 

(164.10.) S S 4 3456. But" 
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3456. But shoul,1 you my that the greater number of those lives that have 
been lost have been lost by the fire-damp, or from the after-damp 'I 

I should say from the fire-damp, the fire itself. 

3457. Have you ever examined cases of accident of that kind P 
I have seen two or three; I saw this in Staffordshire; they were dreadfully 

burnt, 
3458 •. Have you ever examined into the proportions of cases that showed 

marks of fire., and those that did not? ' . 
No. 
3459. Have you had any accidents in your pit? 
We have not had one person killed in the present bed of coal in 80 years, 

since my father first commenced working; we have been exceedingly lucky. 

3460. During the whole of that time have you had furnace ventilation? 
No. 
3461. For a long time it was natural? 
Merely natural ventilation. 

• 

3462. How long since was the furnace put up ? 
I should say just after 1 first commenced; nearly 30 years ago we had fur

naces, and sometimes only with the natural ventilation. -

3463. When they have only the natural ventilation, do they ever adopt a 
mode so as to make the cowl of one of the sbafts face the wind 'I • 

No, they do not. • . 

3464. Woula not that be more effectual? 
It would. 
3465. In Derbyshire it is constantly used? 
It is; I have seen it myself in Derbyshire. 

The Witness is directed to withdraw. 

GEORGE ELLIOT, Esquire, is called in,-and further examined 
as follows : . 

3466. SINCE you were before the Committee upon the last occasion, have 
you had intimation of an accident which has lately occurred in your pit at 
Usworth! 

I received a letter on Friday, after my examination here, stating that the rope 
had broken at the Usworth colliery, and had gone down upon the cage. 

3467. At what depth did it break! 
In taking the lift; therefore, it was close to the bottom of the pit. 

3468. At what depth from the surface? 
About 1,000 feet. 

3469. Has the cause of the rope breaking been ascertained! 
The rope had slipped off the drum; it was too long: I rather attribute it to 

carelessness; the engineer had fastened it temporarily, so as to take a portion 
of the slack rope on to the roll, and when he had loosened it off the roll, the 
clamps which he had put on had not been sufficiently screwed up, and the rope 
went all down the pit. The value of Mr. Fourdrinier's apparatus in the present 
case is this: there has be,en some doubt with respect to his apparatus, in the 
case of the rope breaking, whether the falling down of the rope upon the cage 
would not break the ~e and carry away the guides, and thereby render the 
utility of his apparatus mefl"ective. Now iliis is a proof of its action in the first 
place, and of its capability of resistance to pressure on an extreme circumstance 
like iliis occurring. 

3470. Was it an irou rope or a hempen rope! 
An iron rope. 

3471. About 200 fathoms of rope! 
Yell, about 200 from ilie drum; it is about 170, and then it takes about 

30 more, 
3472. Can 
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3472. Can yon say what would be the weight of those 200 fathoms of rope P 
1 believe it is about 36 or 37 cwt. 

3473. Did that fall upon the cage? 
Yes; the lower end of it is down at the cage, and thle' top end of it is attached 

to the drum; therefore, it does not fall down ljke a weight. all at once, but it 
gradually falls down and coils upon the top of the cage. There has been a fear 
in the minds of practical men, and a fear which I have had myself, that in a case 
of this sort, it was doubtful whether the apparatus would be capable of holding 
the weight of the cage, and also the weikht resulting from that descent. 

3474. Are you informed what was the actual result with Mr. Fourdrinier'~ 
apparatus! 

I am informed that the result is, that the cage was not injured. 

3475. And that it was arrested immediately I' 
It did not fall; it stopped. 

3476. What number of men were there in that cage? 
There were no men. 

3477. There were coals in the cage? 
, Yes; the cage was loaded taking its lift.; the rope broke; the cage was 
arrested, and the rope went down, and it sustained both the load and the rope. 

3478. How far from the bottom of the pit did this accident occur? 
Very near the bottom of the pit; it must necessarily have been near the 

bottom of the pit, as the engine was taking its lift of the load. I suppose it was 
the first stroke or two of the engine. 

3479. It stopped instantly? 
I infer that it must have stopped immediately, otherwise the cage must have 

been broken if the cage had fallen. 

3480. How far from the bottom did the chain break? 
I t broke close to the top; indeed, it did not break, it came oft'. 

3481. First it would fall lightly, comparatively? 
Yes. • 

3482. And then there would be a solid mass of iron, and as it became heavier 
IIIId heavier, the mass of iron would be still more solid? 

Yes; its fall would be divided over a period, perhaps, of seven or eigM 
~conds. 

3483. Was this a new or an old rope! 
This was an old rope. 

3484. Was it a rope that you would have used if you had not had Mr. Four
drinier's apparatus! 

It is a rope that is not a very good one. I scarcely can answer that question; 
we should have examined it very minutely . 

. , 3485. Was it a rope that you used for the purpose of taking the men up and 
down? 

Previously to the introduction of Mr. Fourdrinier's apparatus, we did not 
'let the men go down upon that rope; we put the apparatus upon this ba..d rope, 
811 we called it, and then the men actually preferred to go down upon that rathe\' 
than go down upon the good rope without it. 

348~. What weight was there in that cage, do you suppose, independently oC 
the ca~e? , 
. I thmk I have stated in my "vidence before, that the weight of the cage and 
load was about two tons and a halt: 

3487. It would be about that? 
I think. so. 

3488. Supposin~ that the rope had broken when that weight was haIr way up 
the pit, and that Without Mr. Fourdrinier's apparatus the cage had fallen to the 
bottom oC the pit, would it then have been entirely destroyed 1 

Five or six or ten fathoms would have entirely destroyed it. 

(164. 10.) T T 3489. ThereFore, 
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Georg. EllWl, ulJo 3489. Therefore, even as regards the saving of expense in an accident of that 
kind, Mr. Fourdriniefs apparatus is an advantage? ' ' , 

9 Ih Jul'I849> Yes. I had a case of that sort at Monkwearmouth about six or eight months 
ago; the rope broke a short distance above what we call the meetings, half-way 
in the pit,. the cage descending; the rope broke and carried away the other one. 
and they were thus both broken to pieces. , 

3490. What would an accident of that kind cost you, from the destruction of 
the cage with the tubs containing the coal? 

I should think th;!.t accident cost us neady 200/. The rope went down with, it 
as in this case at Usworth; and a wire rope, when it falls in that manner, is 
generally rendered useless after it; a hempen rope may be used after a fall of 
that kind. 

3491. However, ,an accident of that sort would cost you about 200/.? 
I believe that accident at W earmouth cost us about 200 I. ' 
3492. So that the use of Mr. Fourdrinier's apparatus, in the case of the occur

'renee of any accident of that kind, would save you such a sum! 
No; the use of Mr. Fourdrinier's apparatus would not save the value of the 

rope, because, in the case of Usworth, our rope went down; but there would 
be the saving of the tubs and cages, which I suppose would be 601. or 70L 

'3493. T1!en the 200/. included the value of the rope? 
Yes. ' 
• 

. 3494. What is the result of your experience between iron chains and hempen 
ropes! 

We never use chains. 
3495. You were understood to say that this was a chain? 
'N 0, it is a flat wire rope; we would not nse chains at all; they are too 

uncertain. 
3496. Supposing an accident of that kind to occur, is there a great loss of 

time, besides the expense? 
Yes, it may take two or three days; it depends upon circumstances; it may 

happen to carry away all the guides; I have known it do that. , 

, 3497. And probably would? 
The probability is that it would i that falling with such a velocity it wonld 

~arry away the guides. • 

3498. Therefore, an accident of that kind may put the colliery owner to con. 
siderable expense? 

It may. . 
3499. What are the ropes commonly used at Newcastle, hempen or wire? 
Hempen ropes have been used until recently; we now find that there is a con-

siderable economy in the use of wire. ' 
3500. Is it flexible? 
Very flexible; it is not elastic; it' does not stretch, and that is one of the 

advantages which I believe ought to be mentioned in this invention of Mr. Four. 
drinier, that it affords the elasticity of a hempen rope on account of the spring. 
In taking the load, it relieves the harShness or rigidity of the wire rope. and I 
believe, on that account, will tend very much to make the ropes wear a longer 
time. 

3501. It prevents the sudden jerk when it reaches the pitt 
. Yesj and the springs are eonstructed so as to be about equal to an empty 

cage; it would not dl! to have them stronger, or they w:ould no~ act. and in 
descending and ascendIng. as l.have often observed, there IS a motion; you can 
feel the action of the springs upon the cage, which reduces the inequality of the 
motion when the engine is passing the centres. 

, , 

3502. Are the wire ropes thicker or not so thick as the hempen ones? 
Not nearly so thick. 

3503. What is their thickness ? 
They are made of different thicknesses i comparatively with the weigh, of the, 

same strength of hemp, I think they are Dot more than 30 or 35 per cent. 
, 3504. Should 

• 
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3504. Should you say, with reference to this particular accident, from the George RUi"" Elf· 
description which you have had of it, that Mr. Fourdrinier's apparatus; besides 9th JU\1Il149. 
saviug you tbe inconvenience of the accident, has also saved you the expense? 

In this particular iustance it has been of less utility than almost in any iustance 
that you could suppose, because the load was close to the bottom, and little 
harm could have resulted from it under any circumstances. My observations are 
intended rather to prove, that in case the rope breaks at any iutermediate point 
between the bottom and the top, siuce it will hold the load near the bottom, with 
all the weight of the rope upon it, it will.hold it at any given point higher up. 

3505. In considering the saving of expense. first of all, there is the capital 
employed in constructing the machine, and the interest of that money, and then 
you must consider the aceidents that would have happened without it? 

Yes, it in very simple thing; 10/. or 161. or 20/. would be the amount oithe 
cost of it. . 

3506. Then the cost of all the accidents is saved, in fact? 
Yes. 

The Witness is directed to withdraw. 

Ordered, That this Committee be adjourned till To.morrow, 
Two o'clock. 

(164.10.) ,. T 2 
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Die Martis, 100 Julii 1849. 

The LORD WHARNCLIFFE ill the Chair. 

JAMES MATHER, Esquire, is called in, and examined as follows: 

3507. YOU reside at South Shields? 
I do generally. 

3508., In what capacity! , 
I am a wine merchant; I formerly studied medicine. 

. 3509. And you are honorary secretary to a committee formed at South Shi«!lds 
in the year 1839, for the purpose of investigating the causes of accidents in coal 
mines ? 

Yes. 

3510. Will you state how that committee is composed, and what led to its 
appointment? 

In consequence of an explosion which occurred in June 1839, just within the 
preciucts of the town in the St. Hilda Wallsend mine, in which 52 lives we're lost. 
The attention particularly of the inhabitants was called to this matter; and at a 
public meeting for the purpose of relieVing the widows and ·orphans, and making 
provision for them to a certain extent, it was suggested that some inquiry should 
be made into the causes of these fatal and frequent accidents. 

3511. In consequence of that, what steps were taken! 
In consequence of that, a committee was appointed immediately. 

3512. At a public meeting? 
At a public meeting; at least a large committee was appointed, and instruc

tions were given to that committee to appoint several of their own number to 
make an inquiry. , 

3513. How was that committee composed? 
At the head of it was the then Member for South Shields, Mr. Ingham; there 

were two of the local magistrates of the town, and scientific and medical men, 
'!.ith two or three other influential gentlemen ofthetown aDd neighbourhood. 

3514. Were they persons well acquainted with the management of mines! 
I should scarcely say so; in fact, it was a purpose rather not to introduce too 

strongly practical men of the neighbourhood; we of coUrse at the moment had no 
purpose of interfecing with the mines at all, but merely to investigate the matter 
Icientifically, and put ourselves in communication with scientific and practical 
men throughout the Empire: that was the object of it originally. 

3515. That committee then proceeded upon its investigation! 
It did. 

3516. And reported in the year 1842' 
Yes. 

3517. Has it continued its investigations since the year 1842? 
Now and then it has made little investigations, but has not continued them. 
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3518. Has the committee, or have you since that period, arrived at any further 
conclusions with respect either to the C8I1Ie8 of accidents in coal mines, or tk. 
means of preventing them ! 
. (164. 11.) TT 3 Nothing 



J. Mailler, E'q. 

lOth July 1849. 

334 MINUTES OP EVIDENCE BEFOltU'SE.J.ECT COMMITl'EB ON THB 

Nothing further; but I think the opinions then expressed have been strongly 
developed; time has almost confirmed ~he conclusions at which that committee 
arrived. 

3519. In what respect? 
In respect of the ventilati?n. of mines especially. 

3520. The Committee pronounced· in their Report that they considered the 
ventilation very generally deficient in coal mines in the North of England? 

They have reported so, and the facts are stated. I have facts here, if your 
Lordships would wish to have them to-day, of the extent of the passages and the 
rate of ventilation 'in many of the mines of the North; we find that some of 
them have such an extent even as 70· miles of passages; at Killingworth pit, of 

. which Mr. Wood has a perfect knowledge, I think it was formerly considerably 
more than that; nearly 160 miles of passages which had a.ll to be ventilated. 

3521. Those are the largest? 
They are .the. largest, of course ;' these pilssages or 'extent of air-ways to be 

ventilated depend very much upon the depth from the surface; the greater the 
depth from the surface the fewer are the passages; near the surface they make 
them more frequent. I find that in a mine within 100 fathoms of the surface, 
the extent of passage for 100 acres is about 27 miles. . 

3522. Why is it that th~ length of the passages depends upon the depth of $e 
mine? 
. They are obliged, in mines of. a great dep~h. owing to the lIuperincumbent strata,. 

to leave a greater breadth of pillar to sustain the roof.. . . . • 

3523. In proportion to the depth of the mine? 
Yes. May I be permitted to give an instance? We will say in a pit 100fathomif 

from the surface, we have only a breadth of pillar of nine yards; about 22 yards 
in one way, and nine in another. In the Monkwearmouth Pit, which is about: 
300 fathoms, or 1,800 feet doWn, the pillars are 40 yards by 29 yards; a very 
great difference; therefore, of course, the passages are at a greater' distance from' 
each other, aDd the number of passages consequently is fewer. . 

. 3524. Does that a,;ise from the weight of the superincumbent strata? 
They are obliged to do so on this account, that if they were to take out the. 

coal in the same proportion, at 300 fathoms, as they do at 100 fathoms down, 
then the superincumbent strata would immediately act by its weight, and press 
down and crush the coal and destroy all the passages. 

3525. Is th~re such a difference in the practical action of the superincumbent 
strata at 30(Hathoms aild a.t' 100 fathoms as to produce that different eflOOt ? 
, I quote the praCtice ; they find it so. 

3526. Does that paper which you hold in your hand contain oilier facts of the 
same descripti1m ? . . . '. . 
: It gives three examples. with the mode of arriving at the conclusion. 

The Witness delivers in the same, which is as fullowB: 

EXT.ElIT . Ql1 P 4SBA.GIiS m· MINBS. . 

,The Extent of Passages in II WOl'king of 100 acres. 100 futhoms, 600 feet deep: 
Pillars , ~ II yards. 

. Breadth of board· II .. 
Breadth of wall .. '. ~ ~ u 
27 sH miles. ofllassages. 

Extent of PaSsages in workings 200 fathoms deep: 
Pillars - 16 X 26 yards. 
Breadth of board - ". .,. ... "8 . .H . . , 

Breadth of wall - - 2. 
20 l1Iiles 1,606 yards in 100 acres of. this ~ine, " 

Passages in ·wQrlr.iDg'S aOQ fathoms. l,800(eet deep: 
. PiUars. _." 7 . .."" .. - 29x 40 yards. 

Breadth of ·boards • - 6 . .. 
,Breadth.of walla. • '. ., - 2 •• 
13 miles 1,166 yards passages in 100 acres of!L wille of this dep\I.. " 

. 3527. These , . 
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, 3527. These large .&feaa having to ,beyentiJated, :da you !,onceiv& that theJ.MtdA .. ,E'Ij. 
methods in use in the North are sufficient for the purpose of keeping. theminee 
clear of foul air l ' I olb JuIt, lB ••• 

Not sufficient. 

3528. Wbat is the most usual fault, do you think 7 ., 
A want of air; a want of power to force the air through all those passages. 

3529. The usual mode ofyentiIation being by furnace' 
,Yes. I have a statement of the amount of furnace ventilation in the main 

passages and shafts, and·also of the rate of air in ,the branch air-passages i I have 
likewise a statement of the quantities of explosive gases that escape. .A few 
instances have occurred. which show the necessity, and may more strQngly still 
confirm the necessity, of a certain proportion of air being required to ,sweep out 
those explosive gases, chiefly the light carburetted hydrogen. Here are four or 
five instances which show its absolute necessity. 

The Witness delivers in the following Papers l 

,AMOUNT of FURN ACE VENTILATION in the Main Passages and Shafts: 
, . , ' Cubic feet per minute. 

St. Hilda, 1 of i4 feet shaft • - • 80,850 
Jarrow, 14 feet shaft, deducting upcast and eng. pit • 42,660 
Hebburn, 12 feet - • • • - _. • 46,776 
Pensher, 8 feet • 60,064 
Haswell, 12 feet - .~ - 74,228 
Wallsend - 76,976 
iieaton, Delaval, B feet - • • 48,948 
Hetton, 14 feet shaft, three furnaces • 168,000 
Walker, scarcely perceptible ventilation in passages. 

RATa of AI. in the Branch Air·passages of Mines: 

St. Hilda-
Jarrow, West way • 

.. Soutb way • , 
Pensher, generally B little more than • 
MonkweBrmouth • • - -
Haswell, at the exploded point ... 
Wallsend - - • _ 

QUANTITY of Escapes of GAS. 

In St. Hilda Pit, 14 January 1841, Bnd for five days 

Velocity per _ad. 
• IT," foot. 
- rs ". 
- 1'0 .. 
- 1-0 " 

'66 .. 
-25 u 

- 2'l>5 feet. 

Cubic feet per minute: 
• 1,799 

4,00U III Jarrow Pit, 2 Febl'Ollry 1841, up -'-
b. the water blast in Percy Main. March 1840, 12,886,000 eubi.c 

lilet of gas in 68 bours, aud lISIIumed as ~ • ~ • 

Pressure of 4f atmosphere: 
In Wallsend Pil, from a: 5-acre goaf contmuallyburning aUhe 

surface - • - • _ - - - • - 62 

1 of hydrogen in 8 of air produces the most severe explosions. 
1 in 16 end 18, a slight explosion. ' 
It 8~ould not, therefore, ever be allowed even in the recesses of mines to 'apprOach 

liD 30. . 

3530. When you speak of the rate of air in the branch afr·pas.'<agIlSo do you 
mean the rate at which the air passes through the remo~ Jlass&ge& of the 
mine? 

Yes. 

3531. How were these numbers ascertained! . , " . 
By measuring the volumes in the principal passages of the mine, and in the 

ramifications by mell8UJ'ing lheir passages; and obtruDing *h. ratea, vi .tbeilllialler 
eircwat.ioB by ealeulation.' . . 

3532. In the air.passages by anemometer? 
By measuring in the usual way. 

3533. Dy smoke? 

{I 64. 11.) T T 4 By 
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By gunpowder smoke; it is the chief way, and there is no other practical way, 
I am afraid. 

3534. Do you consider that a tolerably correct mode of ascertaining the rate of 
current! . ' 

I think it is. 

3535. And the amount in the branch passages was ascertained by calculation? 
, By calculation; by the expansion, for instance, of a 64-feet area into three 

nineties, where they course the boards up and down three at a time, which make 
270 feet area, and from the absolute passage of a certain quantity of air in several 
instances into dangerous workinga of the mines. 

3536. Then, in fact, they are obtained by a sort of Rule of Three sum ? 
Partly by observation, partly by measure. We can trace the air up to a certain 

point; then it almost becomes impossible to measure it. For instance, in the 
Haswell explosion we traced it to a certain point. These are calculations given 
in the evidence as to the Haswell explosion at the time. We traced a column of 
4,235 cubic feet per minute into passages, headways of 275 feet area, and into 
other passages, boards expanded within the headways into 650 feet total area, and 
by taking the velocities previous to entering those passages, you arrive at the 
exact rate and supplY of air in them, which I have put down there., It is impos
sible, without a vacuum or the air stagnant in some of those passages, that there 
could have been anything else; and if the air flowed with a greater rapidity in any 
of the passages, it would be slower or stagnant in the others; in that instance an 
explosio~ occurred with the loss, I think, of 95 people. 

3537. The passages to which these calculations apply, of course, are at 
different and considerable distances from the shaft ? 
. They are at a considerable distance, £he extreme distance. 

3538. The distance from the bottom of the shaft would make a considerable 
difference in the rapidity of the circulation of the air through these branch 
passages, would it not! . . 

It would; but it would still bear the same relative proportion; it was nl)t 
measured from the shaft bottom; but just previous to entering these branches. 

3539. Therefore that would enter as an element into these calculations? 
It was not put as an element; but the friction would of course decrease the 

amount throughout the whole mine. " 

3540. In order to make the conclusion correct, it ought to have been taken 
into account? 

It ought, if calculating the velocities and quantity of the whole mine. The 
friction and distance are then important elements. But in eases like this, the 
calculatJon can be made with the .most exact precision in the manner I have 
stated. 

3541. You have yourself personally inspected a great number of these eollieriee, 
have you not! ,. 

I have. 

3542. With other members of the Soutl!. Shields committee? 
Yes. 

3543. Do you consider that the furnaces are generally well eonstructed for 
'their purpose? 

I think they are. 

3544. Is there & great difference in their power in different mines! '. 
There is to a certain extent a difference of power, but not a great difference 

of power. 

3545. Is not there & great difference in the amount of current produced! 
That depends chiefly upon the area of the passage, and I think not upon the 

power of the furnace ; it seems to approximate very ,nicely in all ,points. 

3546. Or upon the depth of the shaft? , 
There is sOIDething in the depth of the shaft, certainly as to the extent of the 

rarefying power. 

3547. It 
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3547. It would appe&l' trom the statement whichyott have 'Illnded in, 'that by J .. MatIJ8r, &'1' 
far the highest amount of ventilation is ~ the Hetton Colliery I' .IOth July 1849. 

Yes. 

3548. That produces, as Mr. Wood told us. in his evidence, 168,000 cubic feet 
per minute? 

Yes, it has three furnaces nearly 154 feet sectional..area; but if this of Hetton 
'Colliery were reduced to an 8-feet shaft, as in several of the othAr instances, he 
would just get about 54,000 cubic feet, and no more, with the present po-wer • 

• 
3549. You think that that would hi! the effect of reducing the shaft from 14 

feet to 8 f 
I have no doubt of i~; an 8-feet shalt. only gives a 50·feet superficial area; 

· a little more; about a quarter of a foot more; while the Hettou Colliery has 
upwar(1s of 153, w~ich is three times the amount of superficial area, and less 
friction. 

3550. What leads you to the conclusion that the amount of ventilation depends 
so directly npon the area of the shaft ? 

I have found it so in every instance, and the miners in the North commonly 
adopt that view. 

. 3551. Is it in consequence, do you conceive, of the friction which takes place 
upon the side of the shaft? 

It appears to me that there is also this circumstance, that the furnace is only 
capable of producing a certain amount of rarefaction, and that it cannot be made 
to displace that by an increased quantity of rarefied air to produce a greater 
current .. Ir there were a greater qnantity previously rarefied, it wonld of course 
paBs through more rapidly from the interior of the mine; but if the power of th", 
furnace is limited, and will nllt sustain it, 'you can only get in the upeast a limited 
amouut of expansion, and therefore 1)nly a limited amount of air. 

3552. You mean {hat the diameter of the shaft does not give sufficient room 
fur the expansion? . 

Yes; a sman diameter only admits of rarelRction to a proportionate amount; 
the limited power of the furnace doing the rest. This moming I have had a little 

· con versation on· that very point; I had been in much doubt on the subject, why 
the furnace could not operate to produce an illimitable amount of current. I found 
tbat there WIIjI some check; that there was some particular point at which it 
always refrained from proceeding further; that 50,000 cubic feet per minute 
seemed to be somewhere about the greatest quantity that a 50-feet sectional area 
could pa.~8. Mr. Gurney, this morning, I think, has aided greatly to remove much 

· of that difficulty from my mind. "It 'explains itself, I think, in this way: that if 
yon increase the heat of the air in the upeast sha.ft to a very great degree, you get 
rid of it, of course, by the pressure of the air from the interior of the mine; bnt 
if the rush of the colder air from the mine be very rapid over the furnace, it will 
not have time to expand j then, immediately the colder air comes from the interior 
of the mine, it will decrease to a certain degree the heat of the air in the upeast ; 
ihe greater. the previous heat will be the greater succewve cold. Every particle 
of air that has to pass through the upeast must be heated by the furnace, evep. if 
there he 40,000 or 50,000 cubic feet of air in the npcast; whatever passes with 
great velocity passes without expansion, au,l acts as a reacting power. Mr. Gurney 
in such case thinks that this reaction is 8t1ll more rapidly brought about by eold 
air trom the surface. From this explanation, 1 think it is in the upeast shalt that 
the air risea. to a certain heat, which is then immediately supplied by the colder 
air of the mine, and It immediatply reacts, checks the velocity, and must wait its 
turn to be heated and expanded, and so on. If the air in the upeast be greatly 
heated, the reaction will be the greater, and I think, th I\S it is that this cause 
perpetually checks and keeps down the ventilation which yOl& can produCe by 
your furnace operation. . 

3553. By that theory, is not the very lapidity of the current wbichyou suppose 
to act 118,. checlt produced by the action of the heat, and by the efficiency of that; 
heat upon the rarefaction of the air 1 

Yes. 
3554. 18 there any nther cause producing the current I' 

(164.11.) U U No 
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Noother cause. I am afraid I make myself imperfectly understood. It is a 
very difficult question. The upcast shaft, of course, produces it by rarefying thll 
air, and making the column of air in the downcast much heavier than that in the 
upcast. 

:1555. Or rather making the column of the upcast nmch lighter than that in 
tile downcast? 

Yes, that is more correct; immediately on the rarefaction taking place. the air 
from tile interior of the mine presses into the upcast; the next column of air must 
be rarefied in its turn, and there is a limil< to the supply of heat in tile furnace; it 
is not able immediately to expand and supply that quantity ofhest, to bring with 
sufficient rapidity a perpetual series of volumes of air into the upcast beyond a 
certain rapinity, and the consequence is, that it cannot proceed; the furnace must 
have time to do its duty, otherwise the upcast air would continue much more to 
approximate to the rate of the downcast. 

3556. "'bat you mean is, that the furnace, under given circumstances, can only 
supply sufficient heat to give motion to a certain amount of air, and that beyond 
that, the he.at is insufficient to keep up the same amount of motion? 

That is what I mean, and the eHects in practice seem to demonstrate that. 

3557. Then that tends to show that there is a maximum to the action of any 
furnace? 
. ' I had tllat opinion previously: that there was a point-what point it· was 
I could not arrive at-but that there was a point evidently in practice, that we 
could never drive a furnace with an upcast of eight feet area beyond 50,000, or a 
little upwards of 50,000 cubic feet per minute. 

. 3558. Do you mean ~hat you never could pass that point, even by increasing 
_ the heat oCthe furnace Itself? 

It appears that the heat of the furnace will not increase it. 
I 

3559. How is that satisfactorily accounted for 1 Supposing a case where a 
furnace was so heated as to give a current of 50,000 cubic feet per minute, and 

. that, unMI' those circumstances, that was the utmost current which you could 
obtain, and then, that by the addition of more fuel, or by an improvement in the 
construction, you ohtained a still greater heat; would not that, in the first instance, 
increase the rapivity of the current which was to pass over the furnace 1 

If you can more rapidly, by an extent of furnace, touch every atom of that 
upcast column almost instantaneously, then, I think, it is perfectly possible; 
but having a limited supply of furnace, yon cannot bring it into immed~ate 
operation. 

3560. The question supposes a case in which the power of the furnace is raised, 
either by an addition of fnel or by some improvement giving it greater heating 
power; then, supposing iI greater amount of heat to be produced in a given time. 
wonld it not necessarily produce a more rapid current of air ? 

I fancy in would; I have not seen it in practice. 

3561. Would it not appear that it must be so from reasoning? 
I should say so. 

3562. Then, supposing that to be the case, and that this increase of heat haS 
produced greater velocity of current, the very circumstance that the increased 
velocity of current is produced by the action of the heat must affect the whole 
column in the upcast shaft, because the impulse given at the lower end of the 
column in the upeast shaft must necessarily have an effect upon the entire colnmn, 

. must it not ? 
I think the effect would be this, that you would fill your npcast column imme

diately with cold air if your upeast column conld immediately rarefy it to the same 
-point, but 1 think _ there would be a greater danger then; if you increased your 
h eat to a greater extent, you would immediately get a retrograde air; however 
.heated your upcast, even heated to a l'ed heat, it would, if it were a vacuum, pro
duce with the greater velocity an immediate supply of the air from the mine, but 
the next instant that rapid supply would tend to 'reduce the heat of the upcnst to 
a very great degree, almost reversing the air by substitnting the colder airs of the 
mine for the former heated and expanded air of the upcast; that seems to me 
to be the effect ofit; there is something like a law til ere ; there is an anomaly in the 

opemtion 
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operation of the furnace that I have Dever been ahle to understand; I always J. Mather, EsrJ. 
thought that it had some given power and no more; I have found it so in practice; 
I have said, "Why do not YOll increase your furnaces and produce a greater . 1mb July 1840. 
ventilation ,,, The answer has been, that they have found generally, on trying 
it, that their rates have, on the average, in .the best arranged mines and the 
best constructed furnaces, not exactly been alike, but approximating greatly to 
each other. 

3563. Are those cases in which the ",if has passed over the fuel of the furnacel 
or passed through lateral passages 1 

They pass it generally over the furnace, 

3564. Over the fuel? 
Over the fuel it~elf; sometimes 8 portion of it over the furnace a few.yards up, 

called the dumb-drift, when it is explosive from .the deeper part of the mine. 

3565. Do not you conceiVe it possible that· this e1fuct may take place when 
the current is passed immediately over the fuel. that the air in that case is partly 
consumed, and that that part of it which is consumed is altered .in character and 
made heavier, and that, therefore, in passing up the upcast shaft it acts as it cools 
towards the top of the shaft rather as a. repressing a.gent, losing its bnoya.ncy in 
proportion to the extraction of the lighter gases, by passing over the fuel? 

It is possible that that effect may be produced to a certain extent. May I give 
the instances of two pits in two different places? Here is an 8-feet pensher, 
Lord Londonderry's, giving 50,000 cubic feet per minute. 

3566. At its full power? 
Yes. Seaton Delaval produces just about 49,000 cubia feet.;it is the same area. 

with the best furnace; they have about 50 superficial feet furnace aFEla. 

3567. Is the shaft of the sa.me a.rea! 
Exa.ctly the same area., a.nd the furnaces. One of those colleries is in the county 

of Durham, and the other in the county of Northumberland .. Those two pits, 
working under different people, exerted to the utmost (all admitting its necessity), 
are producing within a few hundred feet the same thing. 

3568. And there is no difference except the power of the furnaces? 
There may be some minute difference which I cannot detect. Therll is rather 

more than 1,000 feet difference in the upeast of those two. . 

3569. But there is a difference in the power of the furnace, as you are under-
&tood' 

That I cannot tell. 

3570. Is there a difference in the quantity of fuel? 
I believe they are nearly about the same; if my memory is to be charged, I 

know the qua.ntity in Seaton Delaval ; I know that they make what they call their 
7 -feet furnaces; that is, 7 feet wide, and about 6 or 7 in extent beyond. 

3571. What element of the case is different in one colliery from the oth~ in 
·t1iose instances: you say that the Brea of the shafts is the same.? 

Yes. 

3572. And that the quantity of air discharged is the same? 
Not quite the same, but within a few hundreds. 

3573. You .88y that the furnaces are of pretty much the sa.me power, as far as 
you know? 

I believe so. 

3574. What are the circumstances which are different in those cases, and would 
lead you to suppose that the power of ventilation ought· to be different? 

If I might conceive the thing, I would simply fancy that from the extent· of· the 
workings in Seaton Delaval, which ga.ve a less amount of air, the frktion through 
the great number of passages in a very extensive mine, about 400 acres, would 
possibly produce a decreased rate of air in the upeast shaft. 

3575. You mean the workings in Seaton Delaval being much more extensive 
than in Pensher' 

YAS. 
(164.11.) U u 2 3576. And 
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3576: And that, notwithstanding that difference in, the extent of the workings, 
the amount of ventilation id the same; is that your argument? 

It is the same, with the exception of a slight difference which may be l,I.CCounted 
for, I think, in that way. 

3577. You think that that is due to the friction of the passages? ' 
I know no other cause at this moment, and I think that that is probable. 

3578. Do not the cases which you quote. amount merely to this, that those two 
('.ases being in all respE'cts nearly similar, they produce similar results? 

They produce similar results, and both are driven, 1 have no doubt, to the 
utmost extent j I know it w~ driven to the utmost extent in Seaton Delaval ; 
and when we visited Pensher, their purpose was to show us the best side of the 
question; and they have carried it to the utmost extent there also, and I find that 
the utmost extent is what I state. , 

3579. Did you ever observe the circumstance of a side current down the upcast 
sllaft when the current was made extremely rapid by the force of the furnace, a 
current of cool air coming down the sides of the shaft, in order to replace the 
column of hot air which was rising? 

I have not done so. 

3580. Have you ever made any il,lquiry into other methods of ventilation besides 
tho furnace ? 

The steam-jet ventilation; and I have looked at natural ventilation' I have not 
examined into it very far, but it was a part of our duty to inquire into it. I found, 
from answers which were given here yesterday, to my great surprise, that it is still 
practised in this country: it was exploded 90 years ago in France as a thing totally 
impracticable. . 

35tH. Are you aware whether in the Northumberland and Durham distrlcta 
there 'are any cases of natural ventilation? 

None, I believe. 

3582. You say that you have examined into the steam· jet ; pave you seen it ill 
practical operation? 

I have. . 

3583. Where I' 
At Seaton Delaval. 

3584. Did you examine it carefully! 
Yes, I did. 

3585. In company with any of the committee I' 
. None. . 

3586. By yourself? 
By myself. 

3587. What was the result of your examination at Seaton Delaval?' 
I found the result of air to be about 95,984 cubic feet; , I measured the three 

passages. 

3588. A current of 95,000 cubic feet per minute? 
Yes. 

3589. Do you know what the current was which was supplied by the furnaces! 
The supply was 48,948 th!l day before by the furnace. 

8590. Were the furnaces alight when you saw the steam-jet! 
No, they were put out. 

·3591. There is an engine below ground there, is there not? 
There is, for drawing coals about. 1,200 yards from the face of the works. 

3592. Was itfrom that engine that the jet was carried.? 
Yes. . . 

3593. And the en~ne tires were then alight? 
Yes. 

3594. The 
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3594. The heat from the engine fires had 80me !lft'ect in aiding the cUIT!1nt, had J. MaJker, Esy, 
it not! . 

I fancy that it would to a certain extent. ~oth J~ly ,18.49:-

3595. The engine was also kept working for the purpose of the pit when' the 
furnace was in action t 

It was. . 

3596. Ia it your conclusion, from what you saw there, from your examination ot 
that pressure of the Iteam-jet, that in .that instance it had nearly doubled the 
strength of the current at Seaton Delaval ¥ 

It nearly doubled the strength of the current, 

3597. Do you know what preseure was upon it when you were there r 
About 35 Ibs. to the inch. 

3598. And was it considered then as working at its full power; was that as 
much as the boiler could have given r 

I believe it could have given a greater prell81Ue. 

3599. What was the current which that 95,000 prodq,ced in the passages of 
the mine? ' . 

In one of the main passages we measured a distance of 20 feet. 

3600. Twenty feet from the shaft t 
No; we laid out a. distance of 20 feet in the passage, and it was about 6'66 feet 

per second il). th at ~assage. 

3601. How far from the shaft was that ¥ 
Perhaps a couple of hundred yards or so. 

3602. In one of the main passages? 
In one of the chief air-l'ass&ges i. there are three of them. 

3603. That would not be a working place? 
Not a working place, but they were drawing coals. 

3604. That was not where it would be necessary to use candles for working! 
No; they were using large naked lights throughout. 

3605. But that was a part of the mine where a strong current would be of less 
incouvenience than. it would be in the working palts! 

Yes; I do not know any palt of the mine where a good current is inconvell,ient. 

3606. We have had evidence that the current may be 60· strong as to be 
extremely inconvenient in the working palts of the mine! 

I can scarcely conceive it. 

3607. If' tbey are working with naked lights, does not it afFect tbe .naked 
ligbts! . 

No; tbey are obliged to bave brattices to drive the air up into ilie faCe of the 
works; they have, only to put a short brattice, by four or five feet less, and the 
air wiII turn short. round and disappear in the other passages; J: have seen the 
result of that with the late Mr. Buddie; the working passages are about .lii feet 
wide. 

3608. Generally speaking? 
Generally speaking, from 4. to 5 yards i they run up a brattice, which is a 

wooden partition through the middle of that, and the air goes up one side and 
down the other; I speak of the working board.s; the ends of. the boards, in two 
or tbree alternately, are bratticed across to course these passages, witli doors for 
passages; a door was left open on the particular occasion I allude to, and the air 
was directed into another passage from the face; the consequence was that the air 
fell short, as it will do at any lime you choose to direct it, which will prevent the 
inconvenience j the air fell short then, and for want of a sufficient supply, there 
being a considerable amount of gas, the whole place got to a certain extent vitiated. 
I remember at the time' hearing the gas bubble from the coal in the face of the 
works, 60 I applied a lighted candle to it, and immediately we had a small explo
sion; it brushed over our headp and all around us; nO one was hurt, fortunately, 
but a sudden retreat of course was made by us all. The place was put ~gbt again 
speedily; all that was neces81l7 was just to put the brattice right, and the au-

(164.11.) u u 3 rushed 
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rushed as usual along the face of the work, and the mine was right again. Had 
it been allowed to go on for any considerable length of time, I have no doubt 
that by some accident the accumulated gas would have been ignited, and the 
people might have got burnt; it would not have killed them, but perhaps it might 
have produced some slight results. . 

3609. Do you mean to say that you do not think that any rapidity of current 
in the passages of the mine can he inconvenient for working? 

Yes; in the working passages they can stop the air short of themselves, within 
eight or ten feet; these brattices are the cause, and the cause alone, of their having 
any air; they would not have a particle of air up to the face of the works but for 
those brattices; if they shorten those brattices, the air will disappear suddenly 
down a return passage, and they may have' a dead calm with an 8 or 10 feet 
current within 8 or 10 or 20 feet of the face where they are at work, and so in 

. any other passage. 

3610. Then, when you answered just now that no rapidity of current in the pas· 
sages would be inconvenient, you did not mean to say that, whatever the force of 
'the current might be, i~ could not ~e inconvenient to those working in it? 

I mean to say that there is no necessity for their working in it; they can 
manage it with .those brattices so ~hat they may work in a calm pillce while the 
air is perfectly sweet around them, the neighbouring current sweeping all impuri. 
ties away. J think it an error to state that there can b~ any inconvenience from 
'tjuantities of air in the mine. ' 

3611. The question did not refer to quantities of air in the mine by any means, 
because a quantity of air, if it is only split and carried in different directions, is of 
course very useful to the ventilation of the mine; the only question is as to the 
rapidity of anyone current. Supposing persons are working in a passage where 
the current is blowing strongly, you might increase the rapidity of the current to 
a hurricane; you do not mean to say that no rapidity of current could make it 
inconvenient for persons to work in it? 

Certainly not-; but your Lordships will remember that I have said that there is 
no necessity for working in such a passage; that in working the coal, they 
have it in their power at any time to turn the air from their immediate neigh
bourhood within a few feet of themselves, so that although it may blow a hurricane 
within a few feet of them, theycan work in perfect -safety, convenience and comfort. 

3612. Bllt if they turn it entirely off, will it not be dangerous? 
They may turn off a portion of it, so as for it not to be dangerous, for the 

light carburetted hydrogen, being in the same passage, will naturally seek the 
current, be diluted, and swept away. 

3613. Have you ever studied the different methods of arranging the air-
passages of mines 1 . . 

I have not; I have only thought of one thing; I will not interfere to give a 
. practical opinion further than this,-an opinion that the late Mr. George Stephen. 
·son, originally himself a practical miner, decidedly gave, and I know its practice 
to obtain in some of the best mines,-it is to carry a double air-passage to the 
utmost extent of the works; one a working passage in which pan of the air goes, 
I).nd another passage exclusively for air, and two return passages in the same wax. 
Falls of the roof repeatedly take place in the returns, and without double passages 
they can never be said to be safe, no matter what the current· of air may be in 
~heir shafts. . . 

. 3614. Have not the mines in the North very generally two shafts? 
Some, of them; some are without two shafts; St. Hilda has only one shaft', 

.and Jarrow has only one shaft. ' 

3615. A:re there many with only one shaft ? 
I hope the number is getting less; there are a few of them .. 

3616. Do yon concur in the statement which has been made by other wit· 
nesses, that the having two shafts is a very essential part of the ventilation of a 
miue? 

I certainly do, distinctly. 

3617. With respect to the expense of sinking a shaft, we find in the Report 
of the South Shields committee, that it is.stateclthat there has been great JD.is.. 

. conception 
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conc('ption with respect to the expense of sinking shafts for the purpose of ven- J. Mather, E,'1' 
tilation 1 

Yes. 10th J DIy t 849. 

36l8. Are you still satisfied that what was stated in this Report upon that 
occasion is correct! 

I believe so. I think gentlemen coming from other districts will tell you that 
shafts can be put down upwards of 100 fathoms for 51. or 6/. a fathom; 600/. 
and 700/. those shafts will co~t; but it must be said for the Northumberland 
and Durham district that they meet with-great difficulties in those localities; them 
are quicksands and much water, sometimes 1,000 gallons a minute. In this very 
Haswell mine, if my memory serves me correctly, there were about 1,000 gallons 
a minute from a particular feeder of water, which was obliged to be tubbed bac~ ; 

'all that leads to great expenses in the sinking of shafts; you may hav.e those 
exceptions; but Qn an average they may be sunk at much less cost. 

3619. With reference to your answer about the use of the steam-jet in Seaton 
Delaval, and the actual ventilation by furnace in the Hetton colliery, sup
posing the steam-jet to he applied to the Hetton pit, have you ever made any cal

. culation which would eoable you to say' what you think would be the power of 
ventilation obtained in the Hetton pit by the steam-jet? 

I have; I made that calculation before I came up to town; taking two feet 
sectional area to each jet, as is done in the Seaton Delaval mine, it would take 
77 jets at Hetton, in proportion to the amount at Seaton Delaval. 

3620. You mean the area through which the inBuence of each jet would 
extend? . 

Yes; in a similar proportion, the friction being somewhat less, the quantity 
would be more; but the result 'would certainly reach 293,945'3748 cubic feet in a. 
minute, nearly 75 per cent. increase. 

3021. Did the power obtained at Seaton Delaval by the jets correspond with 
that calculation' 

It did precisely. 

3622. Then if the jets were established at Hetton, what is the amount of ven
tilation that they ought to produce 1 

That is the HlDount of ventilation wliich I think they would produce with 
3511>s. pressure to the inch; if they increased their pressure, of course there 
would be a proportionate increase. 

3623. But they ought to produce that with the same pressure which you found 
at Seaton Delaval ? . 

Yes. I have also seen it in two manufactories. 

3024. Mr. Forster, in his evidence a short time since, stated to the Committee, 
'that the power obtained by the steam-jet at Seaton Delavsl amounted to 
85,000 cubic feet; you have stated that you found it to be 95,0001 

Ninety-five thousand nine hundred and eighty-four in the different passages; I 
mea8ured each thrice, and there was a corresponding amount in Ilsch passage, 
I'Csulting in this quantit,y. 

3625. To what do you conceive the increased power is due? 
I conceive it may have been that a very trifling change would make it in turning 

the steam-cock. If the tap was turned not fully on, so that the full force of the 
I!tenm could not be obtained from the boiler, it would go correspondingly at a less 
degree of pressure into the jet. 

3626. You state that you have seen the jet applied in other cases to the 
pUfpose of manufactories! 

Yes. 

3627. Will you describe in wbat manner? 
I have seen the jets applied to two condensing nJanufactories for tbe production 

of soda and alkali. 

3628. For the purpose of what! 
Of condensing the muriatic acid gas, and for the purpose of giving a ventilating 

power to the furnace. 

(164. n.) u u 4 3629. Through 
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3629. Through what distance of air ! 
A very short distance from the boiler, a very few yards, eight or ten yards 

from the boiler. 

3630. At what distance did the jet act from the point intended to be ventilated ! 
In one instance, I conceive, about SO yards. ' 

3631. What was the result in those cases! 
The result has been, that they discontinue two large chimneys, one npwards of 

200 feet high, and the other about 170 feet, in those two factories. 

3632. They obtained a sufficient draught without those chimneys ? 
Yes; I have the jets here, if your Lordships would like to see them-[the 

Witness produces two jets ].-The two factories are worked each with six such jets, 
which do that which chimneys of the height I have mentioned could not do. 

3633 •. What ill the diamE'ter of those jets? 
llive-sixreenths of an inch. The parties used to be perpetually paying damages 

for injury to vegetation, and the neighbours were complaining that; it was a most 
offensive manufacture, so much so, that a very extensive work of that kind was 
about being destroyed altogether, when the adoption of this plan enabled them to 
discontinue the nse of th~ chimneys, and destroy the source of injury. 

3634. These are larger jets than those used at Seaton Delaval ? 
Yes, about ftth of an inch more; that was the most striking fact I have ever seen ; 

: six of these jets do instead oca chimney 200 feet high, which cost about 2,000/. 

3635. What amount of current do they produce? 
They produce an enormous current. In the condensation of the gases they 

· pullE'd the air up 24 feet through a current of water passing down with great 
velocity; they drew the muriatic acid gas through this shaft, and got it absorbed 
altogether, and the furnaces were kept infinitely better than with the 200 feet 

· chimney. Then there was this additional result, which may be also observed in 
the mines, that this ventilating process in south winds is lIot affected at all; tho 
furnace is invariably affected in south winds. Frequently you have accidents from 
the want of pressure in the atmosphere, barometric and hygrometric Clauses; 
for we know that accidents frequently come about by south winds, accompanied 
by the circumstances I name, and they also used to affect similarly the furnaCes; 
but on inquiring amongst the people whether such is the case now. they say 
invariably, that the jet is so steady that they have no back-pulIS, as I think they 

· call it, of muriatic acid gas. which was injurious to the health of the men working 
there; they work as well and 8S healthily now as in any other manufactory. 
They have taken a patent (not in justice, I think, to the original inventor) to 
apply the sream-jet to this particular purpose of condensing acid gases in 

· manufactories with the high-pressure steamjet through a cone, the very 
suggestion which was thrown out by Mi'. Gurney in 1835. I understand that 
this operation for the ore-smelting furnaces, if adopted by them, will become of 
vast importance» that there will then be absolutely supplied by their processes 
sufficient sulphur, which is now 10st,to render it quite unnecessary to have the 
sulphur of Sicily introduced at all. . 

. 8636. You do not think it fair that an invention, the henefit of which was given . 
to the public by the inventor, should be taken advantage of by other parties for 
their own private gain! 

I think not; I think quite the contrary; that if anyone is to derive benefit 
from it, it should be the person whose genius invented, and threw it open to the 
world. I may name that the parties having thi_ alkali manufactory used to pay 
considerable sums for damages; the year previous to the adoption of the jet they 
paid 3001. damages tor injury to vegetation. The jet has been in operation four 
years, and they have never paid a farthing damages since. nor has there been 8 
complaint, . 

8637, In these cases was the steam supplied by the existing boiler of the steam 
engine, or was there any additional boiler put up for the purpose? 

In one instance there was an independent boiler of IO-hGl'Se power only. ,. 
8638, Put up on purpose to supply this steam? 
Yea. In the otller instance it was nsed for other purposes, as for pumping water. 

3639. Do 
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3639. Do you know what pressure there was in either case? 
I think they calculated it at nearly 40 Ibs. to the inch. 

345 

3640. Are there any points upon which you think it would be possible for 
Government or Parliament to interfere for the purpose of introducing any 
improvement into. the ventilation of mines? . 

It is a delicate subject ; J am afraid you can scarcely compel a certain system 
of ventilation; it' will be very difficult. But what your Lordships' Committee 
suggest will do more than has beell done for many years; a mere recom
mendation that your Lordships are satisfied with a certain mode would go far 
to introduce it generally,learing all the responsibility upon the parties them
selves. 

3641. In the Report of the &Outh Shields Committee some words of Mr. George 
Stephenson are qnoted, in which he says, " It does appear to me that an Act of 
Parliament might he obtained to have power to cause certain regulations to be 
attended to in the ventilation of mines?" Do you concur in the opinion of Mr. 
Stephenson, and do JOu think that there are any points which it would be possible 
to enforce by Act of Parliament, so as to improve the ventilation of mines? 

Mr. Stephen~on states in another place, 1 believe, that two main air-passages, 
both an ingoing and a returning air· passage, ought inyariably to be laid down; 
and I think if Parliament were 80 far to interfere, they would do no injustice to 
the mines at all; they would compel no unnecessary outlay, for the parties would 
get the miueral for their extra cost. To keep clear these passages at' all times 
woulol be an important improvement; most of them work only with one, where 
men and horses are perpetually reducing the area of the passage, and injuring the 
ventilation of the mine considerably. 

3642. What would he the additional expense of making p3Ssages of that kind? 
I.can scarcely say; they would get the coal; it would be no more expeljse than 

working the coal out of another district; they would come occasionally to stone
work where there would be no produce at all, but· the proportionate quantity of 
stonework would, I think, be trifling. 

3643. When you speak upon that subject, you draw your conclusions entirely 
from your inspection of the coal district with which you are connected? 

I do. 

3644 .. You· are not aware of the system of working in other parts of the 
country? 
. Personally I am not at all. 

, 3645. You would not be prepared to say that a regulation of that kind could 
or need be 81lforced in all the mines of the kingdom? 

I do not know, but if we require it in the North, where I will venture to say 
the ventilation is so much superior, and the science applied to the mines so much 
above what it is in any other part of the mining operations of the kingdom, they 
must require it elsewhere . 

. , 3646. Do not you conceive that a diflhrent system of working coal, and of 
conducth:g the ventilation, might make a difference in the necessity for those 
passages. 

It migllt; but when I find that ~o gross an error as having "too much ventila
tion" has crept into other districts, which has been exploded for half a century in 
the North, except amongst the mo~t ignorant viewers, I can scarcely fancy but 
that that great fundamental error mllst lead t~ a variety of others. A large 
quantity of air, instead of setting fire to the coal, as many of them fancy, from the 
pyrites and debris, would cool the mine, and remove the explosive gases in suf
ficient time to keep the mine in perfect health, and free from any risk of explo
sion or spontaneous combustion. 

3647. Where the system of working the coals was altogether different. do you 
think that the suggestion of two passages would be equally applicable in all 
cases? , 

I think 80, because they reqUire horses, at least where the coal is of sufficient 
thicknpss; and they always have many implements for bringing out the coal in 
every direction, and therefore they reduce the passages of the mines, wherever 
they are working, so Uluch that it seems to me absolutely necessary to have two 

(l64.H.) X X passages, 
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passages, if the air is to be freely admitted. In some districts, such ss the Staf
fordshire, they sink shafts more frequently than they do in the North; they 
have their shafts, I believe, sometimes to 18 or 20 acres; then there is a possi
bility, where they have an upcsst and a downcast independently in so small a 
space, that a double psssage may n,ot be so necessary; but where there are exten
sive underground workings, it seems the essential of ventilation; it takes the 
place of two shafts. 

3648. You have stated that the power .of ~he furnace is a constant quantity; 
are you able to say what the limit of the steam-jets is ? 

I fancy it is illimitable; in proportion to the pressure which you apply, you 
get your power. 

• 
3649. Can you furnish the Committee with any comparative estimate .of the 

cost of the two modes of ventilation V 
I can scarcely do that; but we will take the two instances of Seaton Delaval 

and Hetton. We have the furnace in one working the engine which is absolutely 
necessary; we have no other .. furnace down that shaft; there is no additional 
expense, except the first cost of the apparatus. III Hetton they have three fur
naces: each, I, will ventu~e say, consuming two tons of coals in the 24 hours. 
If one of those furnaces, ss at Seaton Delaval, will drive the air with the steam 
apparatus up this 14 feet shaft. the other two furnaces will be entirely saved to 
the workS. Those two furnaces cannot cost less, at that rate, than 1,000 tons of 
coal in the year, which are now consumed, and which wonld be saved, with the 
attendance and wages of foul' men: two men each 12 hours, I think, is the 
arrangement, Those two furnaces, with four men, would then be saved to the 

- working of Hetton, if the steam-jet wss adopted, with a greater result. 

3650: How much do y!lu conclude that those furnaces consume in Hetton ? 
About two tons in the 24 h.ours I know is the average in the other mines; at 

least that. 

3651. Two tons each? 
Two tons each. We get at the upcast of Seaton Delaval 2 Ii miles an hour; 

while we get at Hetton only 12'39 miles an hour. 

3652, Have yon any record of observations taken at Seaton Delaval Colliery 
this year with respect to the pressure of the atmosphere, as measured by the 
sympiesometer, in the upcast and downcast shafts ? 

Yes; it was found at the bottom of the downcast that the thern:iometer stoo(l 
at 59 degrees, while the barometric pr.essure was 30'05; in the upcast shaft the 
thermometer stood at 1 ~ 5 degrees. 

3653. In the middle or at the bottom? 
At the bottom; the thermometer was 115 degrees, while the barometric pressure 

was 28'50, making a difference of 1'55 in the pressure, which is a very extraor
dinary thing; a difference in the pressure on the square inch of three-quarters of 
an inch, or thereabouts, '759, and which on the square foot would be about 
109 Ibs.; this is by the steam-jet. The difference of pressure of the furnace cor
responds to a certain extent with its air quantities, and developes something like 
the power of the furnace. In an experiment by Mr. Stephenson at Killingworth 
pit, as .stated in his evidence previously to the House of Commons, the baro~ 
metric pressure wss about half an inch. '50 ; on the square inch it was '245, giving 
35 lbs. '28 per square foot; the upcast thus producing two-thirds more pressure by 
the steam-jet than by the furnace, which in this instance shows the relative 
powl'r of the furnace in another way by the barometric pressure; that. develope~ 
in a most extraordinary manner, I think, the results of the measured. air in the 
shafts by high-pressure steam and rarefaction. ' 

The 'Witness delivers in the foll,owing Paper: 
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O"BB~ATlO'" taken at &at<m DekJfJIJl CoUiMy with. Bl'."piesometer. 4th July 184!l. Time when OboervatioDS were taken, from 
6. 30 minutee to 7 0 cloCk p. m.; Wind South, with Rain. D_ RuefactioD. 

ThenDo-
LOCALITY. Betometer • ... - REMARKS. ....... Upculud Preooure PrellUl'e 

00_. .,...Sq .... .,...Sq .... 
IDch. F .. ~ 

D.,..-. I,..,.... InVau. LN. LN. 
On II1Il"face al lop of downeasl 640 29'40 } - - - - - - - - The ventllaUng lr,0wer employed Dilto - ditto upeasl- 141)0 29-40 in this colliery ia jets of high-

p_ Bleam; i in. diameter eaeh. 

At bottom of downrast - - 69" 30'06 i,., IN. ;,0. lin. 
Ditto . upcaat - - 115' 28'50 1"56 "759 109-3 30: 14'7 :: I'M : '759 p' square inch, 

IN. 
In retumair-coune from E. F. 60' 29'85 X 144 = 109"3 per square foot • 

pil. 
Dilto - ditto, from C. D. pil 61' 28'90 

• The Sooth Bhlelda Committee .. 1n an e"Perimont} D. 6flo}This'oxperiment W88 made 246 yarda down' 60 yards from bottom 
In the SI. Hilda ahafto, 16 ~.bruary 1842, got U. 102, ,. 

• Ib,. IN. 
'20 '098 30: 14'1 : : '90 = '09B p' square inch. X 144= 14-l12 p' .quare foot. 

11u. u... 
Mr. Btsphenaon, at Killingworth, 1esa than '50 '245 30 : 14'7 ~ : '50 ='245 p' sqUAle inch X 144 = :16'28 p' square foot. 

The Witlle.f8. I examined the high-pressure at two other places, as that subject 
seemed most important. I went to U sworth Colliery to examine, on invitation, 
Mr. Fourdrinier's apparatus; there was said to be there a high-preBSllre steam 
ventilation, and I was told that in the shaft it only produCed a difference of SOllle 
6,000 or 7,000 cubic feet per minute. I requested permission to see it, which was 
readily granted me by Mr. Elliot. I went down the shaft, and found that there 
was quite an exploded application of high-pressure steam: 

3654. What was the fault that you observed there? 
I observed in the Usworth colliery just the plan which Mr. Buddie tried in 1813 

or 1814, if my memory correctly serves me; that was, to bring from the boiler on 
the surface high-pressure steam, tum it intd the upcast, and by" its rarerying power 
expand the air in the upcast, and get an increased ven'tilatioD; it was no better than 
that; this was sent six fathoms from the boiler on the surface down the upcast • 
through a pipe; its open mouth 01 six, '~hes diameter was turned up on one side of 
the passage, pulsating once every five \ conds with steam, t\irowing in a jet at 
!!:!!~terval. I certainly do not con! er that the application of high-pressure 

3655. It was not an application of high-pressure steam according to prin
ciples which were at all likely to produce the results anticipated by Mr. Gurney? 

No; in fact on the contrary; its inefficiency was previously explained, and 
explained also in Mr. Gurney's letters to the South Shields Committee. This 
application was attempted likewise in Belgium, but was a failure; there it pro
duced circular currents iustead of an upcast movement. 

3656. That you think quite sufficient to'account for the failure at the Usworth 
colliery 1 

Yes. I went to Belmont i there they have applied high-pressure steam, but 
when I went, the furnace was damped up. They raised the steam at my request; 
it pulsated there too. They have it to work an engine also, but there is no 
continuous pipe, that I could observe, to lead from the engine to the high-pressure 
apparatus, which was in other respects well arranged. But the pulsations of the 
steam were not enough; too imperfectly intermittent to affect the ventilation in 
Belmont colliery. The consequence was, that it would not do. I said, "This is 
an injustice to the apPW"lltus, and it would be unfair. till this alteration is made, to 
attempt any experiment here." I have no doubt that, as so little will be required 
to do so, that when Mr. Elliot completes the apparatus and gets a constant 
power, he will have the best results, such results as they have had at Seaton 
Delava!' 

3657. Have you a reason 
made? 

(164.11.) 

to believe that that (urther improvement will be 
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I think Mr. EIIiot has every desire to improve the mine, and that if that 
alteration is made, it will succeed. 

3658. Do you think that he was aware of the defect in the apparatus as 
applied when you saw it? 

I think not; he had gone two or three "hours before I arrived. I saw the other 
officers of the mine. It 'Vas in a conversation which he had had with Mr. Gurney 
in a journey from Derby to London, that he had become acquainted with the 
process, aud he had adopted it from that conversation; but he was not aware, I 
think, that Mr. Gurney had pointed out some necessary errors which would have 
been corrected by referring to the Report of the South Shields Committee. 

3659. Did you, upon the spot, point out the defects to his officers? 
J had $ome general conversation with them, but I preferred .seeingl\lr. Elliot 

upon the subject; I have no doubt he will make the change; for it is so trifling, 
that I think it will be readily made. 

3660. Have you any knowledge of any accidents by mines being on fire? 
I have seen two cases. 

3661. 
. Yes; 

there. 

Have you seen efforts made to extinguish them 1 
I was. down the pit in one inst·ance when· on fire, and 

3662. Was it difficult 1 

I saw the efforts 

Very much so; the people were defeated in spite of all their exertions; they 
. were driven qack, and were obliged to inclose the works, to shut them off by 
brick stoppings. 

3663. That portion of the works! 
That portion of the works. 

3664. How long were.those works shut up, do you know? 
I believe a considerable length of time; it is about four years ago. 

3665. Where was that? 
In the St. Hilda pit. 

3666. You mentioned another case? 
There was a fire at Seaton Delaval, as to which your Lordships have examined; 

here; I was requested there to see it with a mining viewer; they had shut off· 
the fire for some time previously, and the men refused to work, it appears, until it: 
was examined; a viewer and myself, to satisfy them, examined it, and found. the 
fire extinguished; it had been extinguished by shutting it off, and by its own· 
com hustion, by the produce of carbonic acid gas and nitrogen; I have no doubt: 
that that was the cause of the extinction of the fire.. . 

3667. Axe those cKSes, do you think, in which it would be desirabie to intro-' 
duce the steam-jet, for the purpose of sending in carbonic acid gas? . 

I think so; knowing that one portion of carbonic acid will destroy the com-· 
bustible power of eight portions of atmospheril;l air, and that the proportion is 
one in seven in the case of nitrogen; I think it is more effectual than water.· 

3668. The South Shields Committee have bestowed much attention upon the 
different lamps used in mines, have they not? ' 

They have . 

. 3669. There is an examination mentioned in the Report of no less than nine 
lamps, besides the original Davy lamp? . 

Yes. 

3670. Since that time have there been others invented? 
I think there have been several, but they have risen to no mining notoriety that 

I am aware of; there is one, I believe, spoken of by, the Earl of Fitzwilliam's agent, 
Mr. Biram; it seems a fair lamp, but I think the principles of it are very much 
like some of these. 

3671 ~ With respect to those lamps which formed the subject of inquiry at 
the time of the Report of the South Shields Committee, do you still remain of the· 
same opinion as was expressed at that period upon the subject? 

I do. There is one thing I may state to your Lordships, that I have exploded 
. the 

\ 
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the Davy lamp through a je& of common gas myself, once in every half hour; the J.M.tJ.er, Es'Jo 
Davy lamp, therefore, being exposed to a jet of gas coming out from the face of 10th JUiYl84!l1 
the works, or passing a current of 300 feet a minute, which all parties admit 
will paBS the flame, and ignite the surrounding explosive mixture, is dangerous. 
I have passed the flame myself several times from the Davy lamp, under such 
circumstances. 

3672. In experiments? 
Experimentally; therefore the Davy,. though an excellent instrume1lt, and' 

which does. of course, immortal honour to its inventor, yet is not to be trusted in 
the hands always of workmen. I have no doubt that some of the accidents which 
have occurred in mines have occurred by the use of the Davy lamp; there, is 
nothing that in my mind ever could detach the explosion of Wallsend Pit from the 
nse of the Davy lamp at that time. 

3673. The South Shields Committee expressed an opinion principally in favour 
of the Clanny lamp, and the Mueseler lamp? 

Yes; Dr. Clanny, by way of giving more light, since has discarded the gauze, 
and I think rendered the safety of his lamp much leSR than it was befort'. At 
Belmont, the other day, I made inquiry; that lamp is used there; they have 
o~casionally fractures of the glass. But the principle of the Clanny lamp is nQ 
doubt the best of all: this is one of the original lamps that the doctor favoured us 
with-[producing the same ]-that is not the one which we use .at present. 

3674. Is that the lamp which was mentioned in the Report of the Committee? 
No, another one; it was covered up at the side by a shield, with .a glass· 

reflector ·in the front. 

3675. Is not this a very dangerous lamp 1 
I think so . 

. 3676. Anything would crack that glaBs? 
Yes.- [The Witness produces another lamp.] 

3677. This is with the gauze inside? 
Yes; if you break the glass, you have II Davy lamp in reserve. 

3678. Was this Dr. Clanny's original? 
Yes. 

. 3679. What was the complaint with respect to the lamp which you first pro~, 
duced P 

The men complained of the want of light. .The principle of safety is the car~ 
buretted hydrogen, being so light on corning into contact with the increasE'd heat, 
having to descend into the lamp, Hies off; it filters, as it were, the air, and leaves. 
the common atmosphere to fall down upon the flame. 

3680. Is there no access except through this gauze? 
.. None. Thiele the last of Clanny's -[producing the sameJ-that is the lamp we 

work w·ilh. . 
• 

3681. It is a good deal heavier than the Davy lamp, is it not? 
It is much heavier. 

3082. Have you seen it commonly used? 
It is used in several mines by some of the officers; they like it better because 

it gives a good light; but it is not generally used. The doctor inform; me that 
there are about 1,000 out in the mines; I cannot say rnysel£ 

3683 Have you heal'd any opinion expressed of it by the miners themselves 'I' 
.They like it.on account of its giving a be~terlightthllntheDavy. Your Lordships 

wIll see the thIckness of .the gl~ here. ~lf Humphrey Davy states a case in which 
tlle glass was fractured ID Belgium ,; a piece. fell out of the side of the glass; 
fortunately there w·as no gil:' at the tIme escaplUg, and no explosion took place; it 
:was ~ mere naked In~lp Without gauze. You will see the thickness of the glass 
1D thIS lamp-(Ihe Witness shu/t'S the sameJ-there were three fractures which I 
traced in Belmont mine of that glass. 

(164.11.) x x 3 3684. There 
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3684. There was glass of this sort cracked in Belmont? 
Yell; ,there was one case in whioh it was cracked nearly all to pieces. 

3685. What did that arise from? 
It was thought to have been from a blow. In another instance one of the 

inferior officers of the mine stated, that he had by accident put the lamp on its 
side, and he thought the flame had come in contact with the glass, for when 
he took it up, he found a fracture down the side of it; no piece out, bnt a 
track; the glass continued in its original position, and he used the lamp after
wards till he came out of the pit. 

3686. Do you consider that an objection to this lamp? 
Decidedly. With the wire lamp, the Davy lamp, though it may not be so 

objectionable in this respect, yet it is more than counterbalanced in another; 
there is the perpetually recurring possibility of passing the flame, so that at any 
IDoment ·there is a certain degree of danger, if it is in the hands of any careless 
person. 

3687. 'Upon scientific principles, on the whole, which shou~d you say was the 
best! 

Upon scientific principles, 1 should certainly say the Clanny and Mueseler 
lamps. 

3688. Which is the Mueseler lamp? 
The institution at Manchester got the loan of it, as wen as of the anemometer; 

and ,they have not done me the favour to retuB it .. 

3689. Upon what principle is the Mueseler lamp? 
The same as the Clanny; the air is supplied from above; there is no possibility 

of the carburetted hydrogen passing into the flame. 

3690. Is there any glass to the Mueseler lamp! 
Yes; it is put in, but the gauze is reserved also. The heated shaft. as you may 

almost call it, prevents the light carburetted hydrogen, or any other explosive gas, 
from descending to the flame, and the consequence is, that it is absolutely secure, 
even from an internal explosion, which the Stephenson lamp and. other lamps' are 
exposed to. This lamp is Stephenson's-[producing the same]. 

3691. Does the Mueseler lamp give much light? 
It gives not a greater light; it gives. about the light of the Davy, I think. 

The principle of Stephenson's lamp is to supply the air from below, as in Upton 
and Roberts' lamp. The ,consequence is, that they are subject perpetually to 
slight explosions internally; and if the diameter of these gauzes be great, there 
is, comparatively speaking, a large body of gas in them; and if there were no 
glass inside, the probability is that they wonld explode the external air. They 
wonld pass the flame through the gauze ; bot Stephenson's lamp is preserved 
against that, because it has a glass inside' the gauze, and that prevents the 
possibility of the passage of the flame. They work with this at the Killing
worth or South Moor pits, and some other mines; they prefer it; it gives a pretty 
good light, I believe. 

3692. Does not the glass in some degree tend to diminish the amount of 
light! • 

I should think 80; it obstructs the passage. There is another lamp, a Belgian 
lamp; that is Lemielle's lamp, one sent over by tbe Belgian Government for 
us to try; it has a glass also, but it is too narrow in the gauze. I fhink the car
bonaceous matter obscures it so much that it is a very imperfect Irght, and I 
believe will never be practically used by miners. 

3693. Is the light affected by the diameter of the gauze? 
I should say 80. certainly. 
3694. In what way? 
Because it requires more gauze for a large cylinder than a small one, a greater 

quantity of impervious matter, and it obstructs the light more. Sir Humphrey 
objected to.a large gauze principally because it wonld fill the cylinder with explo
sive gas, and might pass the flame. 

, 3695. By a large gauze, you mean the diameter of the cylinder 1 
Yes. Here is Upton. and Roberts' lamp, which has been thought the great 

desideratum 
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desideratum in working mines. The glass has got broken, and it haS becGme at 
once a Davy lamp. It passed the atmospheric air through the meshes of gauze, 
there being a double disc in the bottom for that; and the consequence was that 
there was no possibility of exploding outwards, as was shown before the House of 
Commons' Committee. Every lamp produced exploded the gauze except Upton 
lind Roberts'; but the delicacy of it is so great that we could scarcely ever keep 
it in if there were the slightest gas coming oft' the works. A little internal explo
sion immediately takes place from the gas going naturally into the cylinder and it 
explodes itself out every now and then; "it is an extremely safe lamp, and COD

structed on very scientific principles, but at the same time it will not work. 

3696. What is the objection to it? 
. That it leaves the pit perpetually in the dark when there is any gas coming off. 
It explodes itself out by the slightest quantity of carburetted hydrogen passing into 
t,he cylinder. 

3097. Have you seen Mr. Biram's lamp? 
I have not; he sent me a copy of the drawing, but not the lamp; therefore I 

could scarcely presume to form an opinion of it. 

3698. The Davy lamp is still very generaJIy used, is it not? 
Yes. 

3699. More generally than any other? 
More generally than any other; for ordinary purposes it does very well; but I 

am afraid that it begeta explosions sometimes, I have said; it also begets careless~ 
ness sometimes, and a confidence which the inventor of the lamp llever intended. 

3700. In the South Shields Report. it is stated that the committee have reasoli 
fear that the intl'Qduction of the lamp hss led to a great deal of carelessness and 
reck lessness; is that your opinion still ? 

I can only say that after 20 years' use of the lamp, the explosions were greater 
than they had been in the previous 20 years. 

3701. Does not that partly arise from the fact of their working much more 
explosive mines than they did before? 

It does; chiefly from that. I believe; but of course it brings the mischief imme
diately around them. They work the pillar working now, whick formerly would 
have been left entirely unworked in the mines, at least in such explosive mines. 
They now, in confidence of the Davy, go in and work this coal' off, which was for
ml'rly left to destruction, and they get very properly as much as they ean. The 
consequence is, that it naturally exposes them to a careless man in the mine, or to 
a current of air, which produces greater facilities of explosion than previous to its 
adoption. 

3702. Still, on the whole, you would not say that it could be recommended tha~ 
lamps should he discontinued now? 

Certainly not; on the contrary, they have been of immense benefit; but I bope 
the time will come when ventilation will entirely supersede them; they seem to 
be used in many places inswad of ventilation. 

3703. Do you conceive that it would he possible to carry the ventilation of 
mines to sueh an extent as to render them unneeessary ? 

I think so; there may be drifts where they may still require lamps; but I think 
that the genetal working places are capable of being worked without them. 

3704. Suppose the case of working places not fur from the edge of a goat, gas 
being known to exude from the goaf in certain states of the atmosphere, eveD 
supposing the ventilation to he ever 80 perfect, would not there be always danger 
in such a case 1 

I f the ventilation were full and extensive, there would be nil d'anger. In the 
Haswell explosion, within a very ~hort distance of tile goaf, they had naked 
candles; they were working with lamps in the immediaw vicinity; but at no 
great distance, in one of the passa~s, they were working also with naked candles. 
Now, instead of the pressure which they had at that mine of Haswell, which was 
onlyahout 16 feet per minute passing through close upon the edge of the goaf, 
if they had bad what it was in other parts of the mine, I conceive that there 
would have been no chauce of any accident occurring from the gas ccming olf. 

(164. II.) x x 4 3705. Do 
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3705. Do you think it possible to ventilate the goaves themselves? 
I have seen & goa! ventilated. 

3706. Where? 
I have seen it ventilated by the pressure of air at Pensher, the Marquis of 

Londonderry's. There WI!.\! a pressure of air into one' part of the goa~ and it came 
off'into the returns in the other side of the goaf. 

"3707. Do you know what escape of g3s there was? 
We trit>d it in the returns, but there WI!.\! not much escape or explosive gas; in 

passing in, the thermometer stood at 63°, and after ranging through the goa! on 
the other side, it was only about 64°. 

3708. And do you think that it would be generally an easy task to ventilat~ 
the goaves? 

You could not have a coursing of air through the goaves, but you could have a 
continual pressure of ai r wherever there was ail interstice; of course, being filled 
with lighter air than the atmospheric, it would be immediately carried away. I 
do not think you could thoroughly ventilate them, but this pressure of air would. 
to a certain extent, ventilate them, and render them innoxious. In the Walker 
pit they also ventilate in that manner .to a certain extent; they work there with 
lamps. The morning that I visited the Walker Pit, there had been some accident 
to the furnace, some neglect of it, and the pressure of ventilation in the mine was 
taken off to a certain extent; the consequence WI!.\!, that the gas came backwards 
upon the main air.passages, and the mine was filled with foul air. The men were 
obliged to leave their work; they could not stay in the mine; but they had this 
matter soon re·arranged. The pressure was put upon the goaves again by in
creased ventilation, for they had several, and immediately after the men were per
mitted to return to their work. 

3709. Tlien, in your view of the matter, nothing more is wanted than very 
efficient ventilation to make mines perfectly secure? 

Except iu extreme cases; they form exceptioIlll, and not the rule; in almost 
every case I think it might be done; there are very rare exceptions. 

3710. You h~ve never found any disinclination on the part of coal-owners or 
managers of mines to permit you, though not connected with the business, to 
~nspect the mines? 

Certainly not; quite the contrary. The late Mr. Buddie, who was considered 
the head of the practical viewers of the North, invited me specially to come and 
visit hjs mint!; and generally I may say that I have served a sort of small appren
ticeship to another able viewer in the North, Mr. William Anderson, who is 
always exceedingly obliging, and has opened his mine to me, and put everything 
at my disposal, and the disposal of the committee. 

3711. And that you found universally? 
T\lere were only a few exceptions; not understanding Ollr purposes rightly, 1 

presume they made their slight objections; but generally speaking, it was not so. 

3712. So far as your knowledge and experience go, you would say that to any
thing like a reasonable system of inspection, an inspection not compulsory, there 
would be no strong objection entertained by the owners and managers of coal 
mines? • 

I think not; from conversation with several of them, 1 thin!!; there seems to be 
a disposition for it; they fancy that it would take a portion of the responsibilities. rr your Lordships ask the opinion, I give the opinion of the viewers; they would 
also be prepared, I believe, to adopt any good suggestions that might be made to 
them by scientific and practical men, in a spirit of fe,irness and by competent 
,.uthority; 

8713. From what you have seen in your own inspection of mines, do you think 
that there are many points in which the opinions and suggestions of competent 
Inspectors would be useful P 
. 1 think exceedingly so; I think a well-regulated andorganizedin~peetorship 
one of the most important things that could occur to the mines; safer for life, 
and more ad vantageous to mining property. 

3714. You 
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3714. You 88W the application of Mr. FOUldrinier's invention in order to prevent 
another class of accidents, namely, those arising from the breaking of ropes? 

I had the pleasure of seeing that experiment at Usworth Colliery. 

3715. You were in the ~e upon one experiment when the rope was cut, were 
not you? 

I was; I felt so Bssured of its security on seeing it; I think they said that the 
weight altogether of the foUl persons in it, with One tub of coals which we 
retained, would be about 40 cwt. The rope was cut; we were descending 
with considerable velocity; beneath us we had 1,000 feet; it was necessary to be 
very particular; we took the inventor with us to secure that, and were arrested in 
(lor descent in six or eight inches space, and w.ere perfectly safe. 

3716. What were the experiments which were made beforehand to ascertain 
the safety of such an experiment as that 1 

The experiments beforehand that were made were made with a weight of 
53 cwt., 1 tliink; the two tubs were filled with coals, which, with the weight of 
lhe cage, I was told, was about 53 cwt. I have no doubt it was that weight; that 
was worked up and down constantly, and it was invariably successful; that was 
tbe cause of our personally putting ourselves in the same $ituation. There may be 
a doubt,-I cannot tell myself,-but there may be a doubt, if it was descending 
with great velocity, whether or not there is the possibility of everything being 
carJ'ied aWBY; but I must do the inventor the justice to say that I do not think it 
affects the principle of the invention, which I must admit is admirable, and Tery 
well adapted for its purpose. 

The Witness delivers in the following Papers : 

VSNTIUTION by HIGH-PRSSSIIRS STEAII.-Usworth Colliery, 25 June 1849. 

After we had done with the experimente with Fourdrinier's apparatus, having previously 
been informed that they harf one of Gurney's high-pressure steam apparatuses ventilatiue; 
in the upca.t, snd that it did not increase the furnace ventilation more thun 5,000 or 6,000 
feel, and that in an experiment in the heated up<a.st without tbe furnace, the supply was 
about 12,000 cubic feet per minute, and with the steam apparatus little more than 19,000, 
I requested them to arrange for my going down the up<a.st to the spparatus. 

Before descending, I observed from the course of the steam and from the action of the jets 
that there were only 12 impulse. per minute, or one in five seconds, and that it was not 
distributed equally 10 jets. . . 

When I reached the point of the steam operations, about 12 yardt down the upcs.t, I 
found that the action W8M merely from the exhausting pipe of the engine boiler on the sur
face. which had been carried down that distance, and Its mouth turned lIpwards, rtcour6 •• , 
as Gonot caUs it, and was discharging its steam at the open mouth of the pipe, about sill 
inches diameter, placed ae;ainot the side of the ahaft. 

An adoption of a pipe In tbis mode has been especially pointed out as not only an ineffi
cient but an injurious application of high-pressure steam. 

HIGB-PRB8St1RE STEAM VENTILATloN.-Belmont Colliery, 2 July 1849. 

. Two boileJ'll, 28 x 6, about fiO-horse po"er, for working an underground engine for pumping, 
l~ts 8 x 3. = 24, on 8 arms; shaft 8 feet diameter; each jet arranged to make about two 
feet of aIr. The fireo were damped up when I arrived, about 3 p.m.; examined the jetting 
apparatus, and then waited till the steam was raised, when without using the pumping 
gear, we got about 46 stroke. or pulsations of steam per minute, fed from the exhausting 
pipe; internal bore about six inches; 28 inches area. 

Area of the ~4 jets, three-eighths of an inch each, 1 M. incb ... 
Under the dis~dvantsge of steam, only pulsating not at its power, and with the furnace 

going, I did not do the apparatus the injustice to take its )·esults. I 

HIGH-PRBBSIIRS· STBAM VSNTlLATloN.-Seaton Delava! Colliery, 8 July 1849. 

Arrived unexpectedly a little after lone o'clock p. m.; went down about 8 o'clock; 
depth of shaft about 100 fathoms; found them working the entire mine without any 
furnace, and only with the steam-jet of eight branches, containing 2l; jets or perforations, 
each' of an inch, or the whole 1'227 inches, Dot Ii inch area. The steam was produced 
from one bigh-pressure boiler, 26X6, about 40-horse power, working a long incline ot' 
upward. of 1,200, generally drawing upwards of 80 tons, and at the same time ventilating 
the whole mine of upwards of 400 acres. Pressure !lbout 86lbs. to the inch. Went to the 
appamtu. at the botlom of the upes.t E. I.; pulsating about 30 strokes per minute. 
In . addItIon, thero: waa a communicating pipe always in full operation from the boiler, 
whIch gave a continuous stream ohteam throngh the jet. 
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• 
Measured the air, and found it in the south-way area 80 feet; distance measured ~o feet • 

Time in three experiments, 9 seconds, or an average of seconds 3. 

C. D. PIT, WEST-w,n. 

Area -
Distance measured 
Time in two experiments, 9 + 8 -

Area -
Distance measured 
Time -

ENGINE-WAY, E. I. PIT. 

- 54 teet. 
- 60 feet. 

86 seconds. 

- 78 feet. 
- 60 feet. 

8 seconds. 

South-way --
Cubic feet. 

• 32.000 
- 35,100 
- 22,884 

6,()00 

Engine-way, E. I. Pit 
West-way, C. D. Pit. - - - - - -
Prospect-way and water-ways, 12 feet, and 30 feet area 

TOTAL cubic feet per minnte - 95,984 

It was stated to me by the resident and assistant viewers, that the circumstances of tbe 
mine being exactly similar, the furnace the day before had been tried (possessing 60 square 
feet of fire, more than the usual size), and had only produced-furnace, 46,948; steam 
ventilation, 95,984; leaving a balance in favour of the steam ventilation of 47,036, or 
nearly 100 per cent.. with C. D. upcast entirely shut 011: 

COlllPARATIVE VRLOClTIES and Powers of Furnace and Steam-jets. 

Seaton Delaval area, 50'262, with a steam-jet. Cubic,feet per minute, 95,984. 
Hetton area, 153'9384, with three furnaces. Cubic feet per minute, 168,000. 

The riLte in Seaton DelavaI upcast by steam-jetting, 1,9091 feet per minute, or a velocit,Y 
of 21! miles yer bour. 

The rate In Hetton npcast by three furnaces,l,091i reet ,Per minute. not 13 milcs an 
hour, leaving a velocity in ravour of the steam-jet of nearly DIne miles an hour; jets for 
Hetton to produce the same purpose, 60 : 25 :: 154 = 77 jets, or one jet to two feet sec
tional area. 

The Hetton area 153'9384 X 190'95, same rate as at Seaton Delaval = 293,945'3740 
cubic feet per minute with steam, or nearly 76 per cent. increase; 50'2656 X 1,091~ rate 
of Helton current = 64,856'248 cubic leet r.er minute. ' 

Actual rate by furnace at Seaton Delava , 48,948; loss by the Hetton furnace, power of 
three furnaces, if applied at Seaton Delaval instead of the steam-jet,41,128 cubic feet per 
minute. The steam-jet then would, with the same force of 35 Ibs. to the inch, produce in 
the 14 feet upcast, 293,945 cubic feet of air per minute, or nearly 76 per cent., 74'967 more 
than the three furnaces at present employed, and save nearly 1,000 tons consumption of 
coals on the two furnaces annually, and the services of lour men. It will, as shown, take 
77 steam-jets instead of 25, ,each jet to move a column of aT of two feet sectional area. The 
77 jets will possess an area of about 3'779, or 3f inches, which a three-inch pipe from a high
pressure boiler would more than supply, its area being about seven inches, By increased 
pressul'to, say 50 or 60 Ibs. to the inch, would a greatet increased proportion of rate be 
produced. Toe actual measurement of these two collieries gives the present steam process 
as 16 is to Ii; and the barometrical experiments formerly at Killingworth Pit and nowat' 
.seaton Delaval bear out this proportion in a striking manner. 

KILLlNGWORTH.-Difference between Upc.st and Downcast; 

P..-are. PreemIe Inch. Foot. 
'50 '246. 30: 14'7 :: '50 = '245 = 35'28. 

1'55 '759. 30: 14'7:: 1'56 ='759 =100'5. 

[See Barometric Observations in Seaton Delaoal Colliery, page 847.] 

DON AnALl WORKS, 6 July 1849. 

These works condense when in full operation about 43 tons of muriatic acid per week, 
which we~e previously nearly all sent into the atmosphere, to the injury of life and destruction 
of vegetatIOn. In addition to this condensation hy tbe high-pressure jet, there is produced 
by it a ventilation for six furnaces, which used to be carried through the chimney about 
200 feet high. This work employs about 240 men. ' 

All this ventilation and condensation is produced by six jets, -f~ inch diameter, from 
one boiler of ICI-horse power, about 21 x 6 feet, pressed from 30 to 40 lb.. per inch. 
(StI! Section of Process.) The steam, after performing its purpose, is carried through a drain 
about 30 yards in the yard of the manufactory, and empties its steam upon the surface 

witbout 
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.. ithout inconvenience to man or horse. The proprietor of this work paid in 1846, the year 
previous to tbe adoption, 300/. for damages to vegetation, hut since he adopted the steam
Jet, Dot a single complaint nor a demand for damages has heen made. The higbest venn. 
lating and condensin~ chimney on the Tyne is about 220 feet high; at Glasgow, Tennant's, 
upwards of 400, costmg nearly 6,000 I.; those on the Tyne cost each about 2,000 I. Such 
<'xpenses will for the future be saved. By tbe jet tbe sulphurous acid gases and other fumes 

. injurious to vegetation and life in the neighhourhood of copper furnaces may be condensed. 
It will not be a more important application to the mines than to the manufuctories of the 

kinlgdoDm. R'ch d ' . . b d" . h d 1 t' ch . 'f Ii d' h n r. I ar son s OPIDlOD, t e IStiOgvt8 e ana y IC emlst, lapp e . ID t e 
smelting of copper, it would supply sulphur enough to prevent the impoltanon of a single too, 
from Sicily. 

MBSSRs. SWINBllDNR 8< CO.'8 MAHUPACTORY.-2 July 1849, 

Examined to--day the steam-jeta of this manufactory. which work three furnaces with siz: 
fires; one jet of five-sixteenths of an incb to each fire. It draws tbe bellVY muriatic gas 
up tbrough descending columns of _ter broken by coke 24 feet bigh. and then jetting any 
gas tbat may be left from the condensers into a drain about 2i reet square. tbe steam there. 
absorbs it, and at the open mouth of the drain, which ill in the manufactory yard, 100 yards 
in length, the head may be held over the issuing steam without any inconvenience to respi
ration. I was presented with one of these jets (which was shown to their Lordships) by 
Messrs. Swinburne, through which this striking process goes on. 

The Witness is directed to withdraw. 

JOSHUA RICHARDSON. Esquire, is called in. and eJt.amined 
as follows: 

3717. YOU are a mining engineer? 
1 am. 

3718. Uesident at Neath in South Wales? 
Yes. 

J. Mather, EMJ> 

10th Jul11849-

J. Rickards .... E,g. 

3719. Have you for a long time been concerned in that description of ' 
business? 

In Wales for about seven years. 

3720. And previously to that anywhere else? 
Yes; I was with Mr. Robert Stephenson. as a pupil. 

3721. In tbe North or England? '. 
In the North of England. and during the time of my pupillage with him. we 

occasionally had colliery as well as civil engineering. generally. 

3722. Have you ever turned your attention to the circumstances under which 
accidents occur in coal mines? . . 

I have. 

3723. You have published a work upon that subject, have you not? 
.. I have published one work on Accidents in Mines, another on the Ventilation 

of Mines, and several other works on kindred subjects. 

3724. What do you think would be the most efFectual step to be taken for 
the purpose of guarding' against accidents arising from the foulness of air in 
mines? 

Perhaps your Lordship would allow me to observe that explosions do not con
stitute one-half of the loss of life that does take place in mines. I have here 
an extract from the Mining Journal; it is the only data which we can obtain'of 
the number of deaths which take place in mines. From that record, it appears 
that from the 1st of January 1848 to the 30th of last June, 798 lives have been 
lost. 

3725. In a year and a half? 
Yes. 

3726. Of which by explosions there were ahout 346? 
Ye8 i the total number being 798. From other causes there bave been 452 • 

and if your Lordships will look at the first return, there are some mther curiou; 
facts developed; you will find that, in North and South Wales. there were 116 

(164.11.) y Y 2 deaths; 
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J.1Iicluwdwn,Es'l' deaths; in Staffordshire, 155 deaths, and in Northumberland and Durham, therE!' 
- were only 38. Now, taking the numher of men employed, and the quantity of 

10th July ,849, coal raised, it appears that in the counties where the largest quantity of coal is 
produced, the fewest accidents really happen. ; 

3727. So fur as that one year is concerned? 
So far as that year and a half goes. 

3728. This part of the document is only for one year 1 
Yes; the other six months are not drawn out in that way; but I believe it nearly 

corresponds. 

3729. Have you examined Bufficie'ntIy the records of past accidents to be 
able to Bay whether that proportion holds for a series of years between the 
districts! . 

I believe it does, as far as I have been ahle to collect any information on the 
subject; but there are almost no da.ta. The only source from which information 
can be derived is the report on the children's commission, and that bears out 
very much what is stated in the Mining Journal; but it should be borne in mind 
that that return falls very far short of the real number of accidents. The Mining 
Journal gives its returns from the local papers; and I know in our district in 
Wales that many accidents occur which are never noticed in. the pa.pers, and 
there are no returns there from Yorkshire, nor from GIoucestershire, nor from 
Scotland, nor from Irela.nd, so tha.t it is very imperfect; but as far as it goes, it 
proves of use. 

The Witness Ilelivers in the following Document: 

DBA THB in M,NES. 

The following is an AnrJysis of the Causes of Violent Deaths in Mines, 88 recorded in the 
Mining Jonrnal, from the let of January to the 8Ist of December 1848, botb inclusive • 

. 

II ~J ~ d 

.~ .. 011 
~ '§ .g o • 

l~ 
:r" J jli COUNTIES. i 1~ ",<3 Ta.r,u ... .., . ..,1 ;a ... Jl g, 

;; ;;,ll .. 8 ;; ;;1 ;;" 1110: 

North and South W rJe. · 43 22 6 39 6 I 1I6 
Lanca.shirs - - - - 24 10 13 9 - - 3 49 
Staffordshire - - - 86 .28 24 66 8 - - 156 
Cornwall - - - - 7 , 16 8 - - - - 36 
Dsrbyshire - - - - 2 - - 1 18 - - - - 26 
Durham .. " - . - 16 4 1 2 2 6 31 
N orthumberland ~ . · 8 1 . - I 2 - . 7 
Shro~ ... - - - 2 8 . - 8 - - - . 13 
Cum land - - · 80 1 1 1 1 - - 84 

TOTAUI of Deaths in 1848 - 162 78 62 141 13 10 466 

:roTALNumber of Violent Deaths in Mines from the let of January 1848 to the sothol June 1849, 
, . 88 recorded in the Mining Journal. 

1848. 1849. TOTA.L9. -
By explosions' • • • • - . - · - 162 184 I 846 
By breakage of ropes and chains· - • • · - 78 HI 9S 
By mllii5I down .nan. - • - - • - - 62 87 99 • 
By the r. iog of the roof, corJa, &c., on the men - · 141 80 221 
By suffocation and drowning - - • _ - - 13 3 16 
By trams or waggODS, &c. . - . - · · 10 13 23 -

TOTALS - - · 466 882 798 

DUTUO 

, 
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DUTR. and BODILY IIIJl1RIBS in Mil'S •• 

" following is an Analy.is of the Cau ••• of Deatho and Bodily Injuries inllicled by Accidents in Min .. , ao recorded 
in the Mining Journal, from the 1st of January to the 30th of June 1849. 

I 
ItILLED. SEVI!REL Y DlrollED. 

I 1 ... 
~ g 

,.; osJ 1 E ~ ,i. ~ a ! If DATS. os os ... 
f~ ." .. 'Ii , ,~ j <I 

I 
... 

~ ~ $ $ :U i" :3 
~~ "'~ • :i!o;r • 

~~ ~ ~ rt~ & ;; ;;,.; ;; ~ ~ ~j ~d ,"' .. - - -
1849 : 

lUary · 6 · · 8 2 2 \I \I 11 

· 18 · · 1 1 · · · · · · \I · · · · · · 1 · · 1 • 
• · 20 · · I 6 · · · · · · 6 

· 27 76 2 8 · · · · · - 80 · · 1 · · 1 · · 2 • -' 99 -)ruary • 8 · · 1 · · 1 · · · · 2 
2 · 10 · · I · · · · · · · · 1 · · · · · · · · 2 • · 17 1 1 \I · · · · · · 4 , 

· 2' 3 1 8 1 · · · · 8 , · · \I · · 8 · · 5 , 
15 

,roh · 8 8 · · 8 · · · · · · 11 

· 10 12 · · · · · · · · , · · 12 · · I · · 1 · · 2 
, w 17 · · " 4. · · · · · · 8 · · 8 8 3 · · 9 , · 24 1 1 2 · · · · · · , · · - · 1 1 · · 2 
, · 81 1 · · /; 2 · · · · 8 · · · · 7 · · · · 7 

43 _. 
.il · 7 3 1 6 · · · · · · 10 · · 9 · · " · - 13 
, · 14 1 8 2 · · · · · · 6 · · 7 · · 1 · · 8 
, · 21 1 · · , · · · · · · 5 · · 4 · · · · · · 4 

· 28 1 · · 4 · · · · 1 6 · · 8 1 4 · - 8 , -- 27 -
'1 · (I 2 2 6 - · · · !! 12 ' · · 1 · · · · · · 1 
, · 12 · · 8 II · · · · 3 8 · · · · 1 II 1 4 
, · 19 7 · · 8 · · · · II 17 · · 19 · · 8 1 28 
, · 26 I II 8 7 · · · · 13 · · 1 2 · · · · 8 

60 --
Ie · 2 · .. · · 1 · - · · · · 1 · · 4 · · 8 · · 7 

· 9 82 8 6 · - 1 1 . 43 · · · · 1 · · · · 1 
, · 16 · · 8 1 \I · · · · 6 · · 8 · · '" · · · 8 
, · 28 · · II 2 · · · · 1 5 · · · · 4 1 · - 6 

· 30 85 II (I · · · · 1 48 · · 19 · · 3 · · 2S - 98 -- - - - -
rOT1U' . 184 87 80 15 8 18 . . 832 77 22 81 \I . . 

3730. The heds of coal in Durham and Northumberland are much more charged 
with intlammable gas than those in South Wales and Staffordshire, are not 
they! 

··Speaking generally, they are;. we have some very fiery veins with us. 

· 3731. As much so as the beds in the North? 
Quite as much as some; we have not' many; there are one or two which' are 

very fiery. 

3732. Even looking to that circumstance, the average of accidents ought to be 
much larger in the North than in the West, ought it not? 

It ought. The greatest number of accidents in South Wales, generally, I have 
found are from falls of the roof, and not from explosions owing to the nature of 
the works. 

3733. It appears from this return that, in the year 1848, there were in North 
and South Wales, 43 deaths by explosions l in Staft'ordshire, 35 by explosions; 
and in Durham and Northumberland. 19 by explosions r 

Yes. 

373,1. Those numbers, therefore, seem to correspond in some degree with the 
totals of which mention was made before; the deaths from explosions in the 

(164.11.) Y Y 3 North 
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J. Richardson,Esq. North of England appear to be considerably less than those of North and South 
10th Jui; 1849' Wales and of Staffordshire. To what do you attribute that result 1 

To impllrfect ventilation in South Wales. 

3735. The system of ventilation in South Wales is very inferior to that in the 
North? 

It is exceedingly imperfect. 

3736. Is there much natural ventilation? 
A great many mines have natural ventilation. 

3737. They depend solely upon the natural ventilation! 
In many mines they depend solely upon natural ventilation; in others a kind 

of imperfect furnace is adopted, but it is a very imperfect one, generally. 

3738. Are the furnaces very infrequent! ' 
They are rare. . 

3739. Are they becoming more common than they were? 
Of recent years they have done so; in the last 12 months they have been on 

the increase. 

3740. Where they do exist, do you conceive that they are generally of such a 
nature as to give' sufficient ventilation to the mines? 

Not generally; they are generally made too small to be effective. And there 
is another strong objection to the mode of mining, and that is the very small 
areas of which the air· ways are constructed; many of the air·ways are not more 
than eight or ten feet; 16 feet area is about the largest~ 

3741. When you say 16 feet, what do you mean? 
An area four feet by four. 

3742. Are you able to say what amount of current is generally considered 
sufficient in the Welsh mines ? 

Very little indeed. I think if I stated the general quantity or air entering the 
mine at 2,000 feet, I should make a very considerable allowance. 

3743. You .mean 2,000 cubic feet per minute? 
Yes. 

3744. And what should you think is the amount that is desirable if it could be 
obtained 1 . . 

In mines of that description, works of that size, there should be at least 
10,000 to 15,000. 

3745. Do you think that 10,000 to 15,000 would be sufficient in mines of 
any extent! . 

They are not large; the mines are generally small; they are generally driven 
by level, and when the levels or the cross-headings become very long, it is cheaper 
to drive another level than to continue the underground works. 

3746. There are not many shafts? 
Very few shafts in our neighbollrhood; in the neighbourhood of Neath. 

3747. Have you ever seen any other means applied for the purpose·of obtaining 
ventilation besides the common furnace 1 

Yes; I have seen Mr. struves machine applied to Eaglesbush colliery. 

3748. Is Eaglesbusha dangerous mine? 
It was, . 

3749. Was it very ill ventilated formerly 1 
It was. 

3750. By what means was it ventilated? 
It was the natural ventilation. 

3751. Nothing but the natural ventilation 1 
There were two furnaces in the culvert, but the furnaces were not used, nor 

had they been used, excepting for a few weeks; therefore, although the furnaces 
'!fere there, yet uot being used, it metely was the natural ventilation. 

3752. Did 
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3752. Did an accident take place in that colliery f 
Yes; in March of last year. . 

3753. An explosion? 
An explosion, by which 20 lives were lost. 

3754. In consequence oftbat, did the proprietors establish a different system of 
ventilation? . 

In consequence of that, and the investigation which took place at the coroner's 
inquest, they have erected Mr. Struve's machine. 

3755. Have yon seen Mr. Struve's machine in operation there ? 
I have. 

3756. What has been the result obtained at that colliery f 
I should perhaps state to your Lordships that I examined the mine immediately 

after the explosion, at the request of the coroner's jury, accompanying the Govern
ment Inspector, Mr. Warington Smyth, on the inspection; and upon that occa
sion we found that, taking the quantity of air going into the mine, at the most, it 
was about 3,000 cubic feet per minute; on examining it after Mr. Struve's 
machine was at work, I found that tbere were about 13,500 feet. 

3757. At what power was Mr. Struves machine worked at that time, in order 
to produce that current? 

I t, was driven by a small, rather defective engine, of five-horse power. 

3758. Do you know how many strokes it was making! 
Seven and a half; it was 12 feet diameter, four feet stroke. 

3759. Was that sufficient to place the mine in a perfectly safe state? 
I went uuder ground, and 1 was astonished at the difference which there was in 

the state of the air of tbe mine; the candles burnt clearly and well, and there was 
no indication whatever of fire-damp. I had formerly found, especially in tbe furtber 
part of the mine, near a fault; tbat it was so fiery as to be even dangerous to work 
with the Davy, for the whole of the Davy got so very soon heated and red hot, 
that it became very dangerous, and they were constantly coming out to cool it; 
but upon the second occasion I saw not tbe slightest symptom of fire-damp. 

3760. Had you been frequently down that pit before ? 
Not before I went on the part of the coroner's inquest. 

3i6 t. You did not know it before that time? 
I bad not been down before; I had heard that it wa.'! a very fiery pit previously. 

3762. Have you had 'an opportunity oE comparing the power and expense of 
:Mr. Struve's apraratus with the power and expense of the steam-jets? 

I have not; have never had an opportunity of seeing the steam-jet. 

3763. You say tbat you found that very small ventilation, of which you were 
Ilpeaking just now, after an explosion had occurred in the Eaglesbush colliery r 

Yes. 

·{37640. Do yon suppose that tbat very feeble amount of current might have been 
the result of any thing which happened in consequeuce of the explosion, or was 
it the ordinary state of the mine to have no more than that ventilation! 

The mine was rather in a better state than ordinarily, because the explosion 
had thrown all the Btoppings down, and several falls had taken place in the 
air-ways; therefore, when we went to examine it, the air-ways had been 
recently cleared of falls from the roof and other obstructions, and were in a much 
better state than they ordinarily were; and I think if there had been even 3,000 
cubic feet }ler minute, the explosion would not have taken place. We undoubtedly 
saw the mine in a better state than it was ordinarily in, frl)m the circumstance 
of the air-ways being clear; the air-waJll were only 16 feet there, which was too 
smnll. 

3765. Do you know what the distance was through which the air was to be 
drawn ~ 

Oue mile sud five furlongs. I have a Plan here of the mine as it was on the 
da~ of t!le accident; this Plan was made for the Institution of Civil Engineers.
[111e Tllilless produces tile same. and up/aiM it to tile Commiltee.] 

(164.11.) y y 4 3766. That 

J. RicIuw<Utnt, Elf 

loth July .849 

Vilk Appendix I. 
Plan, No. XXII. 



360 MINUTES OF I!VIDI!NCE BEFORE SELECT COMMITTEE ON THE 

J. llU:AilrtUOII,1>,'1, 3766. That would appear to be a very imperfect; eyst!Jm of ventilation, is it not ? 

loth July 1849. 
Yes. 

3767. It does not ventilate by any means all the passages of the mine? 
Oh, no; a great P81t of the air is necessarily lost. These are all old workings, 

and in the direction in which the air comes, it is not tight; there are some curious 
facts with respect to Mr. Struve's machine in these old workings, even at this 
distance from the ventilator. They were formerly in a very dangerous state even 
to go into them with the Davy, the lamp got so heated; but after the application 
of Mr. Struve's apparatus, a man happened accidentally to go there, and he found 

- that the whole of the 'explosive gas was gone, and that he could now go into 
places where he could not before with a naked candle. 

3768. After Mr. Struve's apparatus was in operation?' 
Yes; the entrances of these stalls were closed by dry stone walls, and small 

coal laid behind them; after being abandoned, they very soon filled with fire-damp, 
and the mice and rats frequently made holes through; the men were employed to 
stop those holes; that shows that it was not perfectly tight; that the gas was 
constantly exuding from these stalls into the head-way. At a recent period they 
had occasion, in making some alterations in the air-ways, to go into one of these 
stalls, and .they found that, instead of. being full of fire as was anticipated, it also 
was completely clear of fire. . 

3769. In consequenceo{the operation of this apparatus? 
Yes; that the machine, through the loose~t0l'ping, had drawn out the explosive 

gases, and that good air had been substituted. 

3770. Then' the effect of the machine, according to your description, is not 
merely thoroughly to ventilate those passages through which it is directly taken, 
but to draw the inflammable gas from the collateral spaces! 

It does; from what you would call the goaves, in the North. • 

3771. Did you yourself enter any of those waste spaces? 
I have not since Mr. Struve's machine has been up. The whole of this part is 

now under water-[showing the same]-so that we cannot get to the lower part. 

3772. Even supposing the present apparatus to have all the power that you 
ascribe to it, in order to maintain this mine properly, would it not be necessary 
to direct the air-courses in a different manner 1 

It would, and that they are about doing. 

3773. They could not have done that without some artificial ventilation? 
No, they could not. There was another cireum~tance mentioned to me by the 

men, and also by the proprietors, that since Mr. Struve's machine has been 
employed, the men can -cut a greater quantity of coal with greater comfort and 
ea.~e than they could before. Three of the men stated to me that they could now 
cut three tons as easily as they before could cut two, and that their appetites were 
better from the improved state of the air. 

3774. Of the air that they breathe! 
Of the air that they breathe. 

3775. They found that it produced that difference in their bodily strength! 
In their bodily strength and health, and the proprietors remarked it, stating 

that they were getting their work done more cheaply in consequence. 

3776. ,Have you had any experience of any otber methods of ventilation l' 
No; excepting the furnace and this apparatus. 

3777. You have not seen anything of Mr. Brunton's apparatus, the fan ! 
I have not. 

3778. Carburetted hydrogen is lighter than common air, is it not? 
It is. Perhaps your Lordships will allow me to mention that the steam was 

tried in South Wales by a Mr. Stewart from Newcastle, as early as 1828, and 
very successfully. 

3779. Do you know in what manner it was tried? 
1 have a letter from Mr. Stewart's son, who is now living, and it 'is at your 

Lordships' 
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Lordships' service; it is dfted 21st of January of this year, before 
'Was anticipated. 

The Witness delivers in the same, which is as follows: 

361 

this inquiry J. Rid",..,..", E.g

loth July 11149-

Dear Sir, South Wales Railway, Engineers' Office. 
I have put down a few of the particulars respecting the use of high-pressure steam for 

ventilation, aa tried by my father m·1828. 
1st. The mine was called the HendreforganoColliery, in tbe {'!lrisb of Langwick, 16 miles 

from the port of Swansea, lip the Swansea valley, and two miles from the Swansea Qanal. 
The coala were conveved down in waggons to the canal, oyer a narrow tl'Bm-road, whicb bas 
eince been relaid on tbe four feet eight-and-a-half inches gauge; the gradients are such that 
the wagi!0na run down themselves, witb a light horse.box attached, in which the borses ride 
down, and bring up the empty waggons. 

2d. There were two shafts sunk to tbe big vein: 1st. The engine or downcast shal< was 
26 fathom., 12 feet x 9 feet, with one tier of 12-incb pumps in; all tbe coals and men passed 
througb thi. ahaft. 2d. The upcast shaft was seven feet six inches iu diameter (44 feet 
area) round 20 feet; the dimensions of the corves in which the coal was drawn were three 
feet one diameter, and two feet six deep, all iron. 

ad. 1'he vein was always very highly charg~d with gos, and was considered tbe most diffi
cult and dangerous in the Anthracite district; I tbink the irregularities of the strata was one 
great calise, as the adjoining collieries east and weat had not one-twentieth of the gas to 
contend with, but tbe quality of thev coal was interior. Tbe level course, from the bottom 
<If the downcast shaft, running nearly south, gave us only a very small portion of coal to the 
rise, which compelled us to drive a pair of drifts in the coal to the deep, nearly 600 yards. 
We passed through a down-throw fault to the west in goin~ down; we were no .. compelled 
to have a slationary engine under~ound, and old George ~tephenson made tbe engine for' 
us. Before erecting tbe engine we had a furnace 20 feet from the bottom of the upcast sbaft 
'7 feet x 6 feet; nfter erecting tbe engine aud all was ready, we abandoned the furnace,. 
and used tbe 6re under tbe boiler as a substitute, which, together witb the steam from 
the exhausting-pipe bein~ carried into the flue at the end of the boiler, answered well for a 
time. We had a dumb-drift always in use, and the return would always explode in tbe 
Davy. 

The workiugs increa.ing in extent, and tbe water ill the deep wol'lungs beginnin!l to be 
troublesome, we had two lifts of slant pum!'s down above 300 yards. It was determmed to 
.. ink a .!Jaft in tbe mine to the brass vein four feet tbick, which was reported to be only 
eight fatboms below tbe big vein i a place was selected ill such a position as that any, 
.machinery whicb mil!'ht be wanted could be attached to the engine; this shaft was intended 
for a!l upcast, after slDking the downcast to the coal; we commenced sinking, and sunk 24 
tathoms, struck into a body of coal 10 feet thick (as full of gas as evel' y?U SILW an eglf full 
of meat); we drove north and south, got huled rouud, and had to put ID temporary Drat
tice, I!ot the air to work, but atill we could not take a candle near the shaft; we soon dis
covered we h"d not got the brass vein. About 50 yards each side of the shaft we found the 
coal only two feet four, the re!l:ular thickness of the black vein; this was abandoned, and 
the gaa piped into the dumb-drlft; we commenced sinking again, and got the long looked
for at 13 fathoms below the black vein, making the pit 37 fathoms instead of eigbt. 

This vein was of excellent quality, and four feet tbick, a clean coal and good roof. 'l'be 
owner. wbose patience waS nearly exhausted, wisbed to bave the coal to market at once. 
Machinery had to be got ready; an air-tight bl'Bttice partition had to be fixed; we bad 
.temples every four feet. 8 inches x 6 inches; on these came the a-inch deal planks, 
all plougbed and tongued, to make tbi. shaft both an up and downcast; the only difficulty 
was, that the shaft was only nine f.et diameter (6;1 arta), and we found that we would have 
only two feet four incbes from tbe back of the stemple to the edge of the pit, Ii. space insuf
ficient for the ventilation; as we had two collieries to ventilate, and no increase of comnlD
nication with the surface when we had only one, the great object now was to increase the 
~entilation, and that could only be done by increasing the velocity; the quantity of gas 
discharged was increasing, and the slate of the mine daily becoming more dangerous; we 
had one slight explosion in the brass vein, which damaged the partition very much. 

Having observed how the ventilation was increased by the steam from the exhausting
pipe of tbe engine being canied into the upeas! sbaft, the beight of the dumb-drift, my 
futber proposed tryinl/: a constant jet of steam direct frum the steam-pipe. conveyed into 
the upcast ahaft at a level witb the dumb-drift; the steam was at the pressure of tl6 Ibs. 
per inch on the safety valve. In eight days we had got everything ready to try tbe 
experiment; and all was quite a secret. fur fear of a faillll'e. We had a steam-cock one inem 
in bore fixed in the steam-pipe between the boiler and tbe throltle valve, and a pipe two 
inch bore connected with it, and tbe upcast sbaft at the height of the dumb-drift, wbich 
was 40 feet above tbe furnace at the bottom. The reason for having a cock was, that when 
the engine was ,,:orking the.re would not ~e required the same quantit,r, as the exhausting 
steam would assIst. We trIed the expertment on a Saturday evening, after all 'bands had 
left. wurk, the mine being in a foul state, 26th July 1828. I opened the cock to its full 
"xtellt, aud had only one man, the engine-man, with me. We had no candles, and therefore 
could not form any Idea for some time. My father and the overman ,,'pre at the dumlHlrift 

(164. 11.) Z Z examining 
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,J. RichaT6a07l, Elg. examining the J:eturns. After two hoors' trial they felt satisfied that it would succeed. We 
- 'all left the mine, with the exception of the engine-man, who came up about 10 o'clock at 

. 10th July 1849. night, and began to complain of the draught. I examined the mine on the Sunday morning, 
the 27th, and found it nil clean, so that a candie eould be safely taken wbeJ:e it exploded in 
the lamps on the Saturday. 

We continued the use of .steam until 1833, when the mortgasee took to the concern, and 
had the under-ground engine brought up and sold. The workmgs in the upper vein were 
abandoned, and the downcast shaft SunK to the brass v.ein; then having the old pit with the 
brattice taken out of it for the upc ... t, we had sufficient air even without a furnace. The 
works were shortly afterwards suspended. 'fhere ·have been two attempts to J:e-open them 
by different companies, bllt they have been finally abandoned since 1840. ' ' 

The vein dips one in three. 

The area of the workings before the steam was applied in 1828, was about 70 acres. 

When the works were snspended, 115 acres. 

Horse-ways, '1 feet wide, 6 feet high, 42 feet ar.ea. 

Cross-headings to tbe full rise, 6 feet X 6 feet = :t6 feet area. 

Stalls, about 6 yards wide. 

Wind-ways, 6 'feet x 7 feet = 36 feet area. . . 
1822. Quantity of air with the furnace alone, 126,000 cubic feet per hour, 2,100 

Fer minute. 

1824. Quantity of air with furnace and the exhausted steam, 172,000 cubic feet per 
honr, 2,866 per minute. 

1828-1833. Quantity of air without furnace, and the steam direct from the boiler, at 
, a pressure of 66 lbs. per inch, 604,000 cubic feet per hour, 8,400 per minule. 

The above is what I bave got from some old memoranda; I think they are near th,e 
truth. 

The coal was well known in the London market as Cox's stone coal, and commanded tbe 
bighest price for Anthracite. The culm was taken as far north as Yarmouth, to bum lime, 
and stood high, besides what was taken to London, which was no lImall quantity, ' 

The general working from tbe pits was about ll2 tons per day. We had a number of 
small 'Veins which only were sold as culm; those I have not included. 

I think I have mentioned all particulars; if not, 'please to let me know. It i. a ronnd
ahon t way of coming to the point, but you will see how 'We were driven to our wit's end for 
want of air. 

I am, sir, 
Your obedient servant, 

M. G. Stewart. 

, P.S.-My father was the first person who introduced the use of brattice into the Anthra
.:ite district. 

21st .January 1849. 

3780. Can you say what quantity of air was taken down the downcast when 
Mr. 'Struve's machine was put in action? 

The quantity of air was going down, I believe, at about five feet a second. 

3781. What is the diameter of the shaft? 
Ido not exactly recollect; it is not a shaft, it is a slope. 

3782. What would be the area of the passage! 
I should think about sill: by seven; it would be about 12,600 a minnte; bat at 

'Present they nre taking the air down the entrance, 'and they have '1lot closed the 
old downcast sufficiently. so that there is a waste of air; a part of the air is 
wasted in that colliery from the imperfection of the works. 

3783. You have stated that the carburetted hydrogen gas emerged from these 
,vasteparts into the ail'-passages? . 

Into the head-ways. 

3784. Or any passages along which the air was taken? 
.Tust so. . 

'3785. How came it that the lighter ga@ should be pressed from those spnces 
into these passages? \ 

We 
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We only kno" the met that they Wille' before fiery, and that they are now 1. Richardson, Elf. 
not 80. 

3786. You are not able to explain the mode in which the change took place? 
Your Lordship will observe that there is a draught through these parts, iu 

which the hydrogen would, of course, mix with atmospheric air. 

3787. Is there a draught through these spaces! . 
Ye6; there is a hole at the top, and.the entrance to the stall at the. bottom. 

3788. Is there an opening at each end! 
They are imperfectly stopped. 

3789. It passes through the interior ~ 
It has passed through. 

3790. There is no opening expressly left for the purpose? 
No, certainly not, but there is a sufficient opening for the air as there was for 

the gas to exude. • 

3791. Is there sufficient opening for a current of air to be constantly passing 
through in the existing ventilation? 

It has so passed through as to clear it of fire.damp, but there is not a constant 
current. 

3792. In what respects does Mr. Struve's apparatus differ from an air-pump? 
None, essentially; of course it differs from a. force-pump; it seems to work 

with great ease and certainty; the men say that directly it begins in the morning 
they feel it; immediately the machine ceases they feel it. 

3793. Do they work in that lnine with lamps or candles? 
They did work with lamps; they now work with candles. 

3794. Universally with candles? 
Universally with candles. 

3795. From what you have seen of it, do Y011 eonsider it safe to work with 
candleR since the apparatus has been put up ? 

I do; that is when they are in the current of the air; if they are working in a 
direction where the air is not brought up to them, of course they must use lamps 
in that case. 

3796. In one of your publications npon the subject of accidents in mines, you 
have expressed a strong opinion upon the expediency of BIl interposition on the 
part of Government? -

1 have. 

3797. Do you think that any exercise of authority on the part of Government, 
in the way of inspection, could be 110 arranged as to be effectual without exciting 
great jealous)" and objectioD on the part of those who are cOIlCemed in the 
management of miues ? 
._ 1 think, as far as South Wales is concerned, that it might. 

3798. Have you ever heard opinions expressed by colliery owners upon the 
8ubjl'ct of a Government inspection? 

I ha "e, frequently. 

3799. Is it your impression, from what yon have heard upon that subject, that 
there would oot be mucll objection felt to such a step? 

1 bdieve there would be none, supposing that it was an inspection with mode· 
rate POWel'S, not compulsory. 

3800. AccOl'ding to your own view of the matter, what would be the powers 
which YOII think it would be right to eoofer upon such Government officers f 

. At first 1 should very Bluch doubt the ellpedieney of doing more than merely 
reporting upon the IDStter. 

3801. What is the extent of the powers that you have recommended to 
be conferred upc.n the In~pectors in the work to which allusioll has lately been 
marle? 

That they should have full power of inspection, and of reportinf the state of 
the mille on that inspection; I think I go no further thBll that. do not dis-

(164. 11.) . z z 2 tinctiy 
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:r.lI.idIanlIon, E'f. tinctly recollect at this moment; and to have power also to put in operation the 
- existing law as regards open shafts' and other cIrcumstances, and where there ill 

.oLb July 1849. immediate danger, of course they must immediately report it; but if your Lord. 
ship recollects, I enter into minutire regarding lamps and falls of the roof, and 
other circumstances. . 

3802. Then you would confer upon them a right to examine the mine; would 
you include in that a. right to examine the plans also? 

Certainly. 

3803. Do you conceive that powers of that kind would be essential to the 
discharge of such duties as the Inspectors would have to perform ! 

1 do, and it would be also necessary to compel the proprietors of mines to have 
plans. In South Wales there are many who have not any plans whatever. 

3804. Do you think that it would be a proper subject of legislation that they 
should be compelled to have plans f 

. I should rather doubt entering into so much minutire at first; that might be 
l'ecommended. 

3805. In .examining a mine, as you would propose that the Inspector should, 
for the purpose of ascertaining its condition as regarded safety, and in his right 
to look at the plans of the mine, in order to judge of the ventilation, do you think 
that he would have the means, without taking measurements and going further 
into the particulars of the ease, of ascertaining what might· be the facts with 
J'espect to any questions of boundary which might excite the jealousy of colliery 
owners ? 

No, I should think not; I do not see that there would be any cause for that 
jl'nlollsy at all. 

3806. Having a right to inspect the mines and the plans, what further would 
you conceive to be the duty of the Inspector? 

To report to the Secretary of State or some other authority, and then, in case of 
an accident occurring, of course that report would be evidence. 

3807. Supposing him to make observations upon a mine, and to communicate 
those to the owner, aud that the owner, being a competent person, were to express 
11 different opinion, and to decline to follow his suggestions, what course would 
the IDspector have to take then! 

The Inspector of course, under those circumstances, would have done his duty, 
Ilaving reported, and he must wait events. On the occurrence of an accident, if 
the Inspector were present at the inquest, which is a part of what I recommend. 
his report would be produced as evidence against the party. Ultimately, I have no 
douht that other measures would be required; but at first I think that the coal
owners would not quietly submit to very stringent measures. 

3808. Are you aware that the Government has already appointed Inspectors to 
-examine? 

I have heud so. 

3809. Have you seen their instructions? 
I have seen instructions that have been in the newspapers; I suppose, correct 

i!opies. 

3810. Do you approve of that as the first step towards the object which you 
bave in view r 

I do. 
3811. You say that the report of an Inspector of a mine would stand as evidence 

a."aainst the owner hereafter? 
I do. 
3812. Have you such perfect confidence in any Inspector appointed hy Gove~ •. 

ment, that his ipse dirit is to go upon the authority of a mere oath or affidaVit 
ugainst the OWDer of the mine V . • 

In the first place I should presume tlmt the Inspector appOinted would be fully 
competent to his duties. 

3813. Have you seen much of Government Inspectors or their reports! 
I ha"e seen some very able reports.' . 0 

. 3814. n 
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3814. On any businesa with which you are concemed r 
I have seeu some reports regarding collieries. 

3815. Whose? 
I have seen Mr. Warington Smyth's, which is very much approved of. 

3816. On whose collieries; on your own collieries! 
No; the Darley Main, I think it was. 
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3817. Has any Govel1)ment Inspe~tor been sent to II colliery with which you 
'have been concerned? 

No; there has not been occasion. 

3818. You have had no opportunity of judging of the justice of their 
reports!. . 

1:\ 0, I have ,not; but will your Lordships allow me to observe, that the mere 
fact of a defect having been pointed out by the Inspector, and an accident occurring 
'in consequence of that defect not having been remedied, would increase the 
responsibility of the owner of the mine. 

3819. You have stated that a gentleman of the name of Stewart, about the 
year 1828, made some experiments with high-pressure steam, which were very 
successful? 

He did. 

3820. Have you published any account of those experiments' 
1 have. I must explain that: I only received information (I think the letter is 

dated on the 21st of January) after I had heard of Mr. Forster, in some works in 
the North, adopting Mr. Gumey's plan. 

3821. Did you happen to see a letter written by a Dr. Vasey, in answer to II 
statement published by you? ' 

I did. . 

3822. Do you happen to have a copy of that letter? 
I think I have it in town; I have not it with me. 

3823. Do yon know why, if those experiments which were made in the year 
1828. were attended with successful results, they were not persevered in ? 

They were persevered in for five years. . 

3824. And why were they ultimately abandoned 1 
Because the colliery itself was abandoned. 

3825. If they were successful in their result, as you describe them to have been, 
it seems rather remarkable that they were not introduced and adopted in the 
other collieries in the district? 

Yes; but we find coal.owners very slow in adopting those improvements • 

. 3826. You know of no pllltioular reason for their abandonment 1 
I do not. 

'-. 3B27.' You say that you find coal-owners generally very slow in adopting 
Improvements! 

There is generally a great prejudice against anything new. 

3828. Do you. think that the occasional visits of a Government Inspector 
'Would tend, in some degree, to diminish that indisposition to introduce im
provements? 

I do; because I think it very possible that, in conversing with the owners, 
they would have an opportunity of hearing of the BUCcesa of new inventions 
elsewhere. through a party whom they would not suspect of a biassed motive. 

3829. You have stated that the accidents in the Welsh coal mines, from thu 
falling of the roof, are the most frequent? 

The)' are 'Very frequent. 

3830. Are many lives lost from that cause 1 
A great many. 

3831. Is there any method 
amount! 

by wbich those accidents Jl)ight be diminished in 
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They might be very considerably diminished were the supply of timbe .. 
sufficient for props. . 

38;32. Is that a question of expense solely? 
It is. . 

3833. Would there be any great additioRal expense in collieries worked on the 
Welsh system in pro,iding sufficient props in order to prevent such accidents ? 

The expense sometimes amounts to a great deal; in some collieries from 
1 d. to 9 d. I know has been paid. and Is. a ton· on the price of the coal; so that 
there is a great inducement to be very economical, IDDre so than they ought to be, 
in its use. 

3834. Would it be possible for an Inspector, in going through a mine, to form 
any judgment as to the sufficiency of the supports f 

Decidedly. 

3835. Any competent person. would be able to tell at once whether tbe 
supports were sufficient for the purpose! 

Easily. 

3836. That would be a fair subject for the remarks of the Inspector? 
It would. 

• 
3837. Have you seen Mr. Fourdrinier's apparatus? 
I have not seen it. 

3838. There are coal mines in Wales worked by perpendicular shafts, are 
there not? 

There are. 

3839. Though a very small proportion of the whole number? 
Yes; they are not so numerous as those worked by slopes and levels. 

3840. What depth are they? 
The deepest in our neighbourhood is 100 futhoms. 

3841. In those cases where the mines are worked by perpendicular shafts. 
have you known any cases of accident by the breaking of the ropes? 

Yes, they are very frequent. 

3842. Have you ever seen anything of a contrivance for preventing such 
accidents ! 

I have heard of one being tried in the neighbourhood of Swansea; I think 
Mr. Fcmrdrinier's apparatus. 

3843. You have known of its being tried near Swansea? 
I have heard of it. 

3844. In the pit! 
Yes. 

3845. But you have not seen it yourself? 
1 have lIot seen it. 

3846. ·You have no personal experience of it yourself! 
No. 

384i. Are there any points upon which you would give us any further in
formation? 

There are not. 

The Witness is directed to withdraw. 

WILLIAM KEENE, Esquire, is ealled in, and examined as follows : 

3848. HAVE you any knowledge of some expcriments made by Mr. Gurney, 
in the year 1826, with respect to the power of the steanI-jet! 

I saw frequently experiments made by Mr. Gurney in 1826, to produce 
drau .. bt by the action of high-pressure steam, exactly in the same way as it is 
1I0W ~mployed for producing ventilation in the collieries, that is, there were a 
number of jets of about a quarter to three-eighths of an inch in diameter com-

municating-
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muuicating directly with a high-preS!!Ure boiler; the cock being open, the full 
<steam from the boiler was brought upon those jets, and a draught was produced 
by their action in the chimney shaft . 

. 3849. In the chimney shaft of a locomotive carriage f 
In the chimney shaft of a locomotive, and in the shaft of a factory, the experi

ment was tried in various ways; I saw those experiments frequently; many other 
persons saw them at the same time; and I employed the same means myself 
shortly afterwards for a like purpose ab,oad . 

• 3850. The steam was applied in that ca.qe precisely upon the same principles 
and in the some manner as it is proposed to be applied now 1 

Exactly. I made an apparatus myself abroad, applying it exactly in the same 
way, the steam coming without any impediment, or without any throttliug of the 
cock. It is an essential point of the whole affair that the steam should be brought 
directly from the boiler with its full pressure, without any throttling or wire
drawing of the cock to the jet; I made an apparatus exactly like it, and found 
it 80 very powerful that I was perfectly satisfied. 

3851. Where were the experiments of which you speak made? 
In the old Ophthalmic Hospital in Albany-street. 

3852. Near the Regent's-park? 
Ye8. The chimney had this very sort of jet, with half a dozen prongs; they 

were made of about three-eighths gas-pipe, the bore inside not being larger than 
a quill, and there were several of them placed on the pipe; there were little 
vertical pipes, half a dozen of them, along this row, and they communicated 
with the steam-boiler; the whole force of the boiler was let in upon them, and 
the direct pressure of the steam, at 50 Iba.,60 Iba. or 80 Iba. pressure, admitted 
into the shaft. I saw many experiments before that time to produce a current 
which were completely abortive and unsuccessful, by fans and many other 
attempts, which were quite unsuccessful until the employment of steam-jets. 

3853. In those carriages you mean? 
III those carriages. 

3854. Are you aware whether those experiments of Mr. Gurney were open to 
the public? . 

Many persons visited the place daily, and the carriage went out into the road 
and into the barracks, and was often surrounded by a group of persons. It 
was understood and known how this draught was procured, because the passage 
of the steam was heard up the chimney when the carriage was still, and the 
great draught of the fumace was the occasion of remark by everybody who was 
arolmd it; they were quite surprised how such a great current could he produced 
with so small a height of chimney; it was a very remarkable thing, and drew 
attention from everybody around at that time. 

The Witness is directed to withdraw. 

Ordered, That this Committee be adjourned to Thursday next, 
One o'clock. • 
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Die Jovis, 120 Julii 1849. 

The LORD WHARNCLIFFE in the Chair. 

JOHN THOMAS WOODHOUSE, Esquire, is called in, and examined 
as follows: 

3855. YOU are a colliery viewer, residing in the Midland Counties of England ! 
Yes. 

3856. In what part of the Midland Counties? 
At Oversew, near to Ashby-de-la-Zouch. 

3857. Have you been long employed in colliery viewing? 
I have been employed all my life in colliery viewing, since I was a boy, upwards 

of 20 years. 
385B. Altogether in that district? 
Yes, in the counties of Leicester, Derby, Stafford, and York, and part cf the 

central coal-field; I have made examinations of collieries in the South of England; 
but not so generally as in that district. 

3859. In the course of your practice in that capacity, have you turned your 
attention to that part of the subject which is connected with the occurrence of 
accidents in coal-mines! 

I have. 

3860. Will you state to the Committee ariy conclusions at which you may havc 
arrived from your experience and observation upon that subject? 

I think that the conclusion at which I have arrived in reference to accidents 
from explosions is, that they are from want of a general and better system of 
ventilation, and accidents arising from machinery, and from w~t of more care and 
attention in the management of it. 

3861. With respect to the first part of your answer, the occurrence of accidents 
from explosions, you state that you think the ventilation very deficient? 

In many cases. 

3862. Should you say that, generally speaking, of the collieries ill the midland 
counties? 

.. Yes, taken geuerally; but tIl ere are many collieries in the Midland Counties 
where they are rapidly improving and making alterations; the subject has now 
become 80 public and notorious, from many accidents that have occurred: particu
larly somo heavy ones in the county of York, that the eoal-owners and the agents 
are turning their attention to the subject, and endeavouring to find a remedy for 
them. 

3863. You think that attention to the subject is much more general than it was? 
I think decidedly ao. 

3864. And among the colliery owners wso ? 
Yas, to a certain extent; but the colliery owners, I think, are not sufficiently 

awake at present to the importu.noe of it. 

3865. Within your experience, do you think that there is more attention to that 
subject among that class of persolls than there used to be? 

1 think there is; 1 think they do not depend so entirely upon the workmen. 

3~66. In the .supt'riutendence of the mine, you Dlean ? 
) ee, they now having a better cl8S1S of nlen. 
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3867. As overmen! 
As overmen; the collieries in the Midland Counties, since the opening of 

railways, are increasing in importance and in outlay of capital, and that alone 
commands more attention to the subject than before. ulh July 18+9. 

3868. Which of the districts of the Midland Counties is it in which there is 
most danger of accidents of that description f 

It depends more upon the seam of coal worked than upon the district; the 
seams of coal are the same throughout the whole length of the district, which we 
will say extends from the town of Nottingham to the town of Leeds; those are 
about the North and South boundaries of the Midland coal-field; I am talking of 
Derbyshire, Yorkshire, and Nottinghamshire. 

3869. Exclusive of Staffordshire 1 
Yes; much depends upon the seam of coal; the heaviest explosions have taken 

place in what is known at Barnsley as the thick bed, and in other parts of the 
district as the top hard seam; that iij the principal seam of the district. 

3870. It is three yards thick, is it not? 
Yes, in one part of the county of York it is three yards thick; it runs down to 

as thin as three feet further South, but it is very variable in thickness. 

387 I. Do you consider that ·what is called a fiery seam? 
In some places it is very fiery, in others not nearly so much so ; that varies also. 

3872. In Yorkshire. near Barnsley, would you say that it was not very fiery 1 
I have only seen two of the larger collieries in Yorkshire; in one of them it is 

very fiery, and in the other I think not so much so. 

3873. Are both those near Bamsley? 
One is Ardsley and the other Darley. The Ardsley is a much more fiery col-

liery than the Darley; I know them, having examined them. 

3874. Had yon examined them before the accidents took place? 
I had not. 

3875. Since those accidents took place, have you been able to ascertain suffi
ciently what the state of the ventilation was at the time, to form an opinion 
upon it? 

Yes; the opinion which I formed at that time was, that the ventilation was in 
reality insufficient. I should not like to attribute neglect immediately to the 
parties; I think they acted as well as their information allowed them. 

3876. Without liny question as to the motives of the parties, the main question 
is as to the fact of the sufficiency of ventilation? 

I think with a more efficient ventilation those accidents would not have 
occurred. • 

3877. Do you agree with the evidence which has been before given with 
respect to the circumstance of deficient ventilation in those cases having arisen 
partly from the use of the upcast shaft as a drawing.shaft, and water having been 
frequently thrown down it, and its having been partly filled; were those 
causes, do you think, which impeded the ventilation! 

At Darley Main they doubtless were. 

3878. The ventilation, generally speaking, in the Midland Counties, yon de
scribe to be defective; is it defective in the insufficiency of the means applied, or 
is there a total absence of any artificial ventilation! 

I do not know any instance where there is a total absence of it, but it is, in fact, 
from the want of a greater volume of air through the workings. 

3879. Is it not the case that there are many of the Midland Counties of Eng
laud to which there is no artificial ventilation applied at all ! 

I think there are several: I will take, for instance, the county of Warwick; 
there are scarcely any artificial means used there; I think in the county of 
Warwick there is scarcely any artificial ventilation. . 

3880. r s artificial ventilation, by means of furnaces and otherwise, very com
mon in the counties of 'Derby. Leicester and Nottingham! 

Yes, now it is; it has been introduced within the last 15 years. 

3881. Should 
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3881. Should you say that the majority of collieries in that part Ilf the country 
are ventilated by furnaces! . 

The larger ones in the counties of Derby and Nottingham, that is to say, 
representing the quantity of coal drawn: there are a great many small collieries, 
where the pits are comparatively shallow, where they do not adopt the artificial 
ventilation. 

3882. Are there any other artificial methods of ventilation applied, besides fur
naces, in the collieries with which you a.re acquainted? 

No. 

3883. Is the bed of coal at Ashby-de-la-Zouch the same as that worked at 
Nottingham? 

There is a difference; the coal-field itself is entirely distinct; the coal at 
Asbby-de-Ia-Zouch, . where I am resident, is 13 feet in thickness on the western 
side of the town of Ashby; on the eastern side it is only six feet in thickness. 

3884. And i~ it an entirely separate bed! 
It is supposed to be the same bed, as far as we can identify it; but the features 

are altogether different. On the Western side (I am now speaking of the collieries 
of the Marquis of HastingS, the Moira Collieries), there is a very considerable 
quantity of explosive gas evolved, ·and there is very great difficulty experienced 
from spontaneous combustion also. Now, there are neither of those features on 
the eastern side of Ashby. 

3885. And yet it is supposed to be the same bed? 
It is supposed to be the same bed geologically. 

3886. With respect to the furnaces tbat are used in that district, are they so 
constructed, in your opinion, as to be efficient for their purpose? 

Of course some of them are efficient for their purpose. There are some collieries 
where the ventilation is very efficient, and others where it is not so. 

3887. Does the deficiency arise usually from a want· of power in the furnaces, 
or from their being improperly placed, or from a defective arrangement of the air
courses below ground? 

1 should say from a combination of all those circumstances; but the greatest 
fault, in almost all cases there, is in the airways-want of better management in the 
air-courses: no matler how powerful the furnace is, or any other means of ven
tilation, unless tbe air-courses are kept perfectly clear and open, you cannot, of 
course, have a good ventilation. 

3888. Do you mean in the distribution of the air-courses, or in the size and 
clearness of the channels? 

In both; both in the distribution and in the sectional area. 

3889. Are many of the pits of considerable depth in the Midland district! 
At Moira they are 175 fathoms, those are the deepest; the pits.in Derbyshire 

run from 50 fathoms to 100 and 120. 

3890. What are they in Warwickshire, in the neighbourhood of Birmingham ! 
Much the same: I am not able to speak much to the Birmingham; that is in 

the South Staffordshire district; but in Warwickshire they run from 50 to 100 
fathoms. 

3891. Have they generally two shafts! 
Yes. 

3892. A downcast and an upcast ? 
A downcast and an npcast. In some cases now they are doing as much as 

possible to introduce a distinct shaft for the upeast in Derbyshire. 

3893. At present they are used also for other purposes as well as ventilation? 
Yes. for drs wing' as well. 

,3894. Do you think that very objectionable? 
Decidedly. 
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3895. It must always interfere with the ventilation? 
Always; it is decided economy in every respect to have the upcast pit sepa-

rate, where it can be practically managed, what we call a dumb-pit. 

3896. An air-pit 1 
An air-pit. 

3897. And that practice, you say, is increasing '? 
It is increasing, certainly. 

3898. Are you acquainted with the Report of the South Shields Committee 
upon accidents in Coal-mines? 

I have seen it, but do not recollect any of the particulars. 

3899. You do not recollect the portion of it in which they state that they think 
that great misapprehension has prevailed with respect to the expense of sinking a 
shaft for the purpose of ventilation, it being stated as much greater than it really 
ought to be; you are not aware of that 1 

J am not; but I apprehend that a shatt for purposes of ventilation in the N orlh 
of England would cost as much as one of the ordinary shafts for drawing, the 
circumstances being pretty nearly the same; they ha.ve the same water and the 
Banle sand to encounter, and the same difficulties. • 

3900. Rock? 
Rock and everything else; it is Ii perfectly parallel proceeding. 

390 1. Would it be necessary to have it of the same diameter! 
Larger, if anything, the upcast being larger. 

3902. Is it the practice in the Midland Counties to make the upcast, when it is 
made, as you call it, a dumb-shaft, of larger dimensions than the drawing-shaft ? 

Yes; the improvement is so very recent on that subject, four or five yea.rs, that 
there has been scarcely time to carry it out; but where it is done, attention is 
always. paid to that. 

3903. In those parts of the country what should you say, nnder ordinary cir
cumstances, the sinking of a shaft of 100 fathoms would cost? 

In the county of Nottingham the sinking ofa shaft of 100 fathoms; beginning 
from the first, would be some 101. to 151. or 20l a fathom. 

3904. Boarded or with masonry? 
With masonry entirely. 

3905. Then about 2,0001. would sink a shaft 1 
Yes; that is, of course, under favourable circumstances; if a' quicksand inter

vened, it would be more expensive; in that part of the country the magnesian 
lime· stone runs over the coal measures; and sometimes at the bottom of the 
magnesian lime-stone is a sand similar to that in the North of England; where it 
happens to be very soft, or yielding much water, it becomes a very expensi ve process; 
in those cases, of course, cast-iron tubing is introduced to keep the water out. 

3906. But, 'generally speaking, you st."\ted that you thought it was an econo
mical thing for the colliery to have a separate shaft for ventilation? 

Certainly. . 

-3907. You have no doubt of that, notwithstanding the expense which may be 
incurred in those respects? 

Not the least, and for this reason; I imagine that where a colliery is simk at 
the expense I have quoted, at a depth. of 100 fathoms, it is with the view of 
working out a very large tract of coal: now, that being so, the more complete the 
alTangements are for drawing and ventilation, the more economically the pit is 
worked in every respect. 

3908. In what respect do you think that very efficient ventilation is economical ? 
Not only as a measure of safety, but.also of economy in repairs of roads, in the 

preservation of timber, and in the health of the men generally; there is nothing 
more easy than to see that in some of the old collieries. In the intake course of 
the. pit the roads are almost universally dry; the timber is without any appearance 
upon it; but in the return, the roads are damp, and the timber covered with a sort 
of white mould, which very rapidly decays it, and there is increasing expense con
tinunUy: I contend that it is strict economy, as well as safety, to have a very 

strong 
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Btrong current of air; there are ~ireumstances where it cannot be done, from 
other causes, but wherever it can be used, it should. At the Moira Colliery we 
cannot use a current of air beyond a certain extent, owing to spontaneous com
bustion; we find that where we force, by furnaces, the air through the workings, 
it hlUl a tennency to pass through the goaves, and then spontaneous combustion 
takes place from the pyrites of iron, so tl1at we keep the ventilation as good as it 
can be consistently with the safety of the pit and of the men. 

3909. Do you think that the impre~ion is becoming prevalent, tl1&t It is a 
question of economy for the colliery owner to secure perfect ventilation! 

It is becoming more prevalent, I am confident, but I do not think that there is 
sufficient attention paid to it yet. 

3910. In working the mines in that part of England, do you think that the 
system is such as to admit of perfectly good ventilation? 

Perfectly; there is no question of it. 

3911. There is nothing that you would think essential to be altered in the 
system of working coal, for the purpose o( admitting proper ventilation? 

No, I am not aware of anything. 

3912. The method there is what is called the post and stall, is it not? 
No, the long-wall system; nothing is so simple. 

3913. Is it the same as the Shropshire system 'I 
I am not sure, 

3914. It was described to us as being used in Shropshire, namely, working a 
long wall of coal, and allowing the roof to fall in behind? 

Yes, that is the plan. • 

3915. The passages being covered in as they work the seams? 
Yes; in some cases pillars of coal are left on each side to support the road-way 

to the face or wall; in other cases it is the more usual course in the 10ljg-wall 
system in N ottinghamshire and Derbyshire to make an artificial support by build
ing up packings or pillars with rock, or whatever may be at hand, and allowing the 
roof to settie gradually upon those packings, and then removing a portion after
wards to make 100m. 

3916. A largtlf quantity of coal is extracted by that DIIlans than by what is 
called the post and stall system, is it not? 

It is; in that case the whole of the coal is hewn; the question of waste there 
is merely as to how much is thrown behind • 

• 
3917. Then the ventilation is a comparatiV<lly simple operation, is it not, 

because it is carried along the entire face of the coal in one line r 
Yes, it is very simple indeed; nothing clln be more simple. 

3918. Then is it in the waste parts which have been left behind, where'the 
roof settles, thllt the risk of spontaneous combustion takes place? 
.. Yes. 

3919. The coal being entirely taken away,from whence do those iron pyrites 
proceod; do they come from the strata above! 

There is a quantity of iron pyrites in the coal, and in the roof, though in very 
minute portions; there is always a large quantity of coal left in the pit, what we 
call the refuse or slack, and it is principally in that refuse or slack; because in 

. the long-wall system, where the roof is of coal, or rather broad metal, atld what 
we call pretty tough, it siuks gradually; instead of breaking up in large openings, 
it sinks all together; therefore it is from the pyrites in the coal itself that the 
combustion takes place. 

3D20. Is there also an accumulation of carburetted hydrogen in that part of the 
miuo? 

Yes. 

3921. Is that entirely shut off from the working where the long wall is? 
The effect of the roof sinking so gradually is this (I wiII take the instance of 

tho Moira Colliery), to completely close it up; the air is prevented from reaching 
the /o. ..... nf or waste by walls ninde artificially of ('lay, which are carried on each side 
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of the roa.d-way; these are built in the night. after the hewers hllve done work, 
and the coal is removed; and as the weight cumes on. it gradually presses down, 
and becomes a complete seal. 

3922. With respect to that portion of the goaves which is opposite to the long 
wall of the coal, how is it? 

The air sweeps along in a strong current. between the goaf and the face of the 
works. 

3923. The goaf is open to that passage? 
Yes, it is completely open; but as the roof foilows close alter the men, and 

completely sinks down. there is not much space for it. 
o 

3924. But it is not excluded by any wall ? 
No, no artificial wall. 

3925. Then the ventilation would be quite sufficient to take oft' all lhe gas 
which would ordinarily exude from the goaves in that direction! 

Yes. 

3926. The furnaces in the Midlsnd district are nsually placed at the bottom of 
the shaft, are they not 1 

They are placed a few feet above the bottom, from 10 to 14 or 15 yards up the 
shalt. 

3927. Have yon any furnaces placed on the surface? 
There are instances; in .the Midland Counties there is every kind of thing that 

you can imagine. 

3928. Are you acquainted. at all with -the system of management in the 
Northern district? 

Only from going there occasionally. 

3929. Can you say whether the system of management is pretty much the 
same in the Midland district, with regard to the officers. the under-viewers, over
men. deputies, and people of that kind? 

In the larger collieries in the Midland Counties they are now introducing the 
Northern system. For many years the collieries have been on a comparatively very 
small scale. and they have been managed generally by a man called the ground
bailiff. who is the general superintendent of the whole. the pits being set by con
tract to butties. and tholie butties. who are really nothing more than paid agents. 
do little good for the management of the pits. the ground-bailiff really looking very 
little alter it at all; but since the works haTe become deeper, and it is necessary to 
raise a larger quantity, they are adopting the Northern system of the subdivision 
of labour and the subdivision of management. 

3930. You state that the first and best preventive is a larger air-course 1 
yes. 
3931. What size would you say? 
That entirely depends upon the quantity of air which you want to pass through. 

and then you come to the question of the subdivision of air; I take it that the 
most perfect way of ventilating is to divide the pit (1 am talking now of a large 
pit) into districts, splitting the air at the bottom of the downcast shaft into lUI 

many divisions as necessary, and making as many returns separately, where it can 
be done, into the upcast shaft. . 

3932. What height and width should yon make those galleries or passages! 
In any case you should not have less thlUl four feet square. I mean 16 square, 

feet in area. 
3933. Do horses work in your pits below? 
Yes. 

3934. It would be seven feet high, 
Yes. in the waggon-roads; but J am speaking now of the return air-courses. 

3935. But in the waggon-roa.ds what would it be? 
In the waggon-roads they are from five to seven feet high, and six or seven feet 

wide, according to <tcumstances. 

3936. You 
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3936. You have stated that, by.having good COW'8eS of air, the pits are much 
drier, and free from mould ? 

Yes. 

3937. Have not you &Dch things as wet pits? 
Wet shafts, where they are not properly walled. 

3938. Have you not pits where you have to walk up to your ankles in water? 
That does occur sometimes. • 
3939. Do you think that well airing those pits will dry them? 
No, I do not mean to say that; but pits never ought to be in that state; no 

well-managed pits are in that state that you walk up to the ankles in water: 

3940. A road is sometimes ont of repair, because there are gutters going down 
to the engine; bnt there are other places where the water drips through, and is 
seen on the sides of the roads? 

What I mean by the ventilation drying the roads, is earrying ofF the vapour 
that arises from the candles and the men, and the heat of the workings. 

3941. Rather moisture than positive wet 1 
Moisture; I do not mean, of course, any feeder of water. 

3942. This long-wall systexn, yon say, is general in the Midland Counties? 
It is. 

3943. Is it so in the Yorkshire coUieries, of which you spoke a short time 
since? 

No; in the Yorkshire collieries (I would rather confine my observation to 
those I have seen) j they have been, I believe, for many years working on the 
system of the post and stall narrow work; but they are gradually lengthening 
their working, and improving it in that particnlar. I 

3944. Are you decidedly of opinion that the long-wall system is a bette1 and 
safer system of working than the post and stall system! 

Where it can be applied j but it cannot be applied everywhere j there are certain 
conditions and circumstances that prevent its application. 

3945. What would be tbe cases in which it would be inapplicable? 
It is inapplicable in a certain structure of the coal and roof of the Inine. 

3946. Wbere there is a rapid dip! 
Where there is a rapid dip it is not so easy; a rapid dip is against the long

wall system. I take, for instance, the North StafFordshire district, where the 
dip is very rapid, in some places almost perpendicular; there, of course, they are 
compelled to work in a series of galleries, cutting ofF small portions, at a flat rise. 
up to 1 in 3: the Warwickshire coal is all worked on the long-wall system; there 
the dip is 1 in 3, or as high as 1 in 2* j there it is perfectly practicable. 

3497. You were mentioning some other exceptions? 
Yes, the eneption in the structure of the coal and in the roof: where the coal 

is ~very cubical in structure, and the roof heavy, it is broken in small pieces by 
the continual pressure. One of the advantages of the long-wall system is this, 
that where the works are well-managed. it assists materially in hewing the coal. 
because from the lie of the roof there is a continual pressure upon the face of the 
mine; and where a seam of eoaJ is very strong. and the roof is well-managed by 
different packinga and arrangements, it becomes a very considerable assistance 

- in the bewing j but where the coal is very cubical. 88 the North coal-is, the 
Haswell and Hetton coals, I do not think that the long-wall system would be 
applicable; the continual pressure would knock it all into small pieces. 

394 B. Is it a safer plan of working as regards the accidents from the falling 
of the roof! 

Yes, I think it is. I n the long-wall system the falls from the roof are better 
understood; and as the roof is always moving but slowly. of course there is every 
preparstion made for an occurrence of the kind. and they sre continually on the 
look-out. When accidents occur in collieries worked on the post and stall 
system. it frequently happens that a fall takes place without any previous notice 
wbatever, from a fossil or something of that kind in the roof, formed in the shape 
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J. 7·. WoodkOfUl), of a cone; sometimes a large mass will full o~t without any notice at all; in the 
Lq. long-wall system that does not often occur . 

• 
nth July '849. 3949. Is the pressure such in the goaves sometimes as to destroy the 

passages! ' 
Not the air-course passages, with care; in the waggon-road passages the pres

sure is such, and partic~arly if a faulty place occur in the roof, it sometimes 
altogether chokes up the works; then, of course, that is cleared out again. 

3950. In a well-ventilated mine of the description to which you are accustomed 
in those districts, what should you say was the rate of current obtained by 
furnaces r - . 

The rate of current will run fro;m 8 to 12 or 14 feet a second; I am talking 
now of the main upcast. 

3951. And the quantity? 
The quantity is from 30,000 to 50,000 feet a minute. 

3952. Are there many collieries in which such a power of ventilation as that 
can be said to be obtained 1 

Not many; not more than five or six, I think. 

3953. Do you think that, taking the general character of the collieries in those . 
districts, a ventilation of from 20,000 to 30,000 cubic feet would be necessary to 
make it sufficient? 

I think so; I think the collieries, where they have now a less quantity of air, 
would be very much benefited by an alteration.' 

3954. So that there are few cases in which 20,000 to 30,000 cubic feet would 
not he of use to make the ventilation efficient! 

Yes; I am speaking, of course, of the larger pits; there are some collieries in 
the Midland Counties so smaU as to he raising only 20 to 30 tons a day per pit; 
I am speaking now of pits that raise from two to three or four hundred tons 
per day. 

3955. Did you ever observe at all the variations that take plac~ with respect 
to the pressure of the atmosphere? 

Yes. ' 

3956 .. The escape of gas is much greater when the pres.-ure of the atmosphere 
is small, is it not r -

Yes; as the barometer falls, so you may look for an escape of gas, 'and particu
larly in this season of the year-in a hot season. 

3957. Do you conceive, then, that it would be a useful practice to keep a watch 
upon the barometer, with reference to the occurrence of accidents? 

In one of the collieries that I have in charge near Nottingham I have had a 
• barometer recently put in; a large one, placed in the pit, for the furnace-man 

always to look at; I have had it marked with a scale. 

3958. What is the scale? 
Instead of having the barometer marked" stormy" and ~, fair," and so on, I have 

marked the rate of firing, .' fire heavy," " fire moderate," and "fire slow." 

3959. How long has that been in operation? 
Not more than six weeks or two month. 

3960. Have you reason to know that the fireman has regulated his operations 
by the 'barometer which you have put there? • 

I have not reason to ·know that he has, excepting that we have had nothing 
wrong, and the firemen never leave the pit; they are relieved iu the furnace
drift; we do not let them change out of the furnace-drift; they are never away, 
and there is every inducement to the under-viewer to carry it out; he has an 
anemometer, the invention of Mr. Biram, in Yorkshire, which is a very useful 
instrument~and it is the duty of the under-viewer to use that, and make experi
ments with-·t two or three times a week. 

396 J. Is t e fireman in that case a person, do you thi~k, who understands the 
principle upon\wlLich the barometer is applied. 

No, 1 thin\< ~ot; the firemlID is an old collier, whose duty it is tQ do a certain 
\ ,thing, 

• 
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thing, without questioning the propriety of it at all; we haye made him thorougl!ly 
understand the difference of the mercury in the barometer, and we make hIm 
fully understand also wbat a slow fire is, and what a heavy fire is, aBd all that 
sort of thing, but he does not understand tbe principle of the barometer. 

3962. Have you tried the aneroid barometer? 
I bave seen it, but I have not tried it. 

3963. Do not you think it is worth making an experiment with! 
It is worth making an experiment with, there is no question. 

39(14. Is it not more sensitive? 
I believe it is; but I do not understand it sufficiently to give an opinion upon 

it. I would not condemn it upon any account j I do not kuow enougb of it; the 
other is ~o very simple, that anyone of the most moderate understanding can 
undenitand the mercury. • 

3965. Have you remarked whether accidents occur more frequently at anyone 
period of the year than another? , 

I have noticed that all the accidents of which I have been unfortunately a 
witness, have been near the Autumn, in August; this time of the year, and a 
little latter. 

3966. And at any partk'1llar state of the wind! 
The wind being one or two points east of south. 

3967. That would rather indicate that it is when the temperature is high? 
Yes, and the barometer low; tbe pit is making gas very fast. We have a case 

at the :l\loira Colliery, where we have a dam that acts as a barometer; it is quite 
accidental, but i~ is thns: at a place where a certain district, the North district, 
of the workiugs is laid off, we have constructed a dam of bricks and mortar, very 
strong indeed, to keep back the gases; in order to relieve the pressure from 
behind, we have left at the bottom an opening, a little trough, which fonns a SOl't 
of inverted syphon with a brick laid across, so that there is about half an inch in 
depth of ,~ater at the brick: now we find when the baromet.er is very low, and 
goes down, that the gas boils through this water, and relieves itself; that is a sure' 
test. 

I 

3968. Is that very regularly corresponding to the weight of the atmosphere? 
It is as c:lear as the barometer itself; nothing can be more certain than that. 

3969. Is there any smell in your pit now? 
There is a sharp pungent smell from the carburetted hydrogen; but we have a 

famous current of air there, and therefol'e we do not perceive much of it. 

3970. But do not you frequently know whether or not the pit is in a bad state 
by the smell! 

Not in the working part; it ought not to be in a state in which you can per· 
ceive the smell. 

.. 397 I. Is it not the case that sometimes a man comes up. and says there is a 
sDlell about, and something has been found out, and it has been immediately . 
remedied! 

Yee, it is a very common occurrence. 

3972. But is tbat an infallible test upon which you can rely? 
I think not; I could test it, for instance, or anyone who is a pitman can test 

it in the same way that we can test the presence of gas with a naked candle; we 
enn test that as clearly as possible almost to tho firing point, but that is not a test 
to be relied upon at all. ' 

3973. In working this barometer of which you speak, where is it plaood P 
Just at the foot of the furnace drift, where the man goes to fetch his coal 

witllin about IS yards of the furnace itself. ' 

3974. Would it not be within the operation of the furnace? 
It is fixed just outside the airway, 'olfthe intak.e course. 

3975. Would not its indieations be affected by the power and heat of the 
draugbt from the furnBCA ? 

No; the thermometer is afFected materially, but not the barometer; we try it 
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J. r. WootlhOUlll,. with a moveable barometer at the same colliery; the under-viewer has a baro-. 
bit· meter which he carries about with him, on the principle of the mountain barometer, . 

. 1~1h July 1849.' and that, of course, is tried continually with the stationary one, to see how theY' 
agree in their action. 

3976. Supposing the furnace to be increasecl very much in strength, and the 
rapidity of the current to be very much increased, would it. not tend in BOme 
degree to rarefy the air in the mine ? 

I t would, of course. 

3977. Then that will produce an effect upon the barometer? 
Yes, so far a alight effect; but I am not prepared to state the measure of that 

effect. 

8978. In order, to ascertain precisely the effect of the atmosphere upon the, 
barometer, you must d'educt the effect of the furnace ! . 

Yes. 

3979. Then you could hardly depend upon it as an indication of the pressure 
of the atmosphere; in that position, withQut. taking the action of the furnace into 
consideration, could you? 

Your Lordship is quite right; but inasmuch as the safety of the pit does not 
depend entirely upon the state of the atmosphere, the barometer itself, if noticed 
by the fireman, is a sure test of the safety; because if it indicate a high state, we are 
sure that there must be a very heavy current running through: there is either a 
heavy current runuing through, or there is an absenGe of glIB, one of the two.; we 
cannot have the pit in a dangerous state, if the barometer be high; 

3980. What you mean is, that when the barometer is observed to be high, there 
must be safety, either from the pressure of the atmosphere, or from the pressure of 
the current! 

Yes, from the quantity of air running through. 

3981. Therefore whenever the barometer is observed to be low, there must. 
be either a deficie!lcl' in the' pressure of the atmosphere, or a deJiciE!D.cy in the 
eurrent? 

Yes. 
\ 

3982. Did you. ever know an explosion with a very strong. current rnnning 
through the pit? 

Yes, in that very colliery which I am speaking of, in a current that' no candle 
could be kept.in without shelter. 

3983, From what. did that arise ? 
.From the sudden outburst of gas; the hewers touched some crevice or fissure 

which gave out a large qu~tity; we have had two instances of that. 

3984. WIIB the portion of the mine in which that, issue of ,gas took place 
ventilated by the strong current of which you speak? 

Yes. 

3985. So that no amount of current would in that case have absolutely secured 
• the mine from the accident? . 

No; and no amount of current can secure a mine, the quantity of gas coming 
away sometinles is so heavy. 

3986. Have you known any other cases, besides those two which you have 
mentioned, of explosions when there has been a good current through the pits?, 

1 recollect that we had one heavy explosion at Moira; but· that arose from 
different circumstances; it IIrOse from an error in the under-viewer, who unfor_ 
tunately lost his life at the time; his instructions were, to open an old working, 
and, in doing that, he incautiously brought the gas in contact with his light; he 
changed the current of' air, passing it from one point to another, to reach that 
particular part; there was a very strong current in the pit at the time; that is the 
only other case that I.remember. 

3987, However, notwithstanding this occurrence of accidents, with a strong 
current of air through the mine, would you be disposed to say that they diminished 
the necessity at all of proper ventilation in order to avoid, as fur as possible, the 
occurrence of accidents!· ' 

Certainly 
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Certainly not,; .efficient ventilation is absolutely necessarY, because it renders J. T. WoodIoouu, 
the evil less. BstJ· -'3988. With respect to the consequences of an explosion of that kind, does not uth July 1849. 
thoroughly good ventilation diminish the danger arising from the products of' the 
eIJllosion ? 

Yes, from the after-damp. 

3989. 'Should you say, as has been represented to this Committee by other 
witnesses, that in almost all explosions'by far the greater number 9f deaths take 
place from the ,effect of' the after-damp, and not fro~ the burning itSelf? 

1 have only witnessed two cases where they have been so; in the collieries 
under my charge we never lost any men from the after-damp; several from the 
effect of burning, but never from after-damp'; the cases of Ardsley Main and Darley 
Main are the only two which I know. • ' 

3990. In the long-waH system of working, would there be Jess danger of the 
ventilation being destroyed by the explosion than upon the other system? 

There would; the passages are less numerous; there lIJ"e less brattices. 

3991. And are they less dependent upon partitions? 
Yes. 
3992. So that if a good ventilation were kept up in a mine upon that system, and 

an explosion took place, the injury might be very much confined to the actual effects 
of the explosion? 

It would. 

3993. You say that the collieries lire now being much more commonly furnished 
with two shafts in the Midland Counties? 

It has been the uniform plan in the Midland Counties to have two shafts. 

3994. Are they generally placed together or at a distance from one another? 
It is very much according to circumstances; circumstances not with reference 

to ventilation, but merely for convenience of' working. 

3995. What do you think is the best IIJ"rangement for the ·purpose of venti
lation? 

The best arrangement for the purpose of ventilation is to have the dowucast pit, 
the working 'shaft for the ropes, situate on the deepest part of the mine, the 
upcast shaft being distinct on the rise part of the mine, making all the return 
air-courses converge towards the upcast shaft, so that the air having once passed 
through the mell and horses, it should never return there, ~ut 'go off direct to the 
upcast. 

3996. And should you say that it was an advantage to have the two shafts at a 
considerable distance from each other! 

Yes, necessarily ~o, for that reason. ' 
• 

3997. That would necessarily place them at a distance? 
Yes.· 

,. 3998. Is it usual in the long-wall system of the Midland Counties to subdivide 
the mine for the purpose of ventilation, or is the ventilation generally conducted 
in one long course throughout 1 

It is now becoming the practice to subdivide it. 

3999. What they call splitting the air ? 
The Midland Counties people are now beginning to see the advantage of splitting 

the air; it has been a long practice tie course the air from Qne end of the workings 
to the other, but now they are seeing the advantage of splitting it. 

4000. What i. the greatest distance which you have known the air taken 
through the passages of the mine in one course 1 

Under the old system not more than three or four miles. 

4001. Three or four miles, in one continuous stream? 
Yes. 
4002. ~hould you say that there is an advanta.,ae gained in the power of the 

current by splitting it? 
Decidedly so. 
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4003. You have never seen any other metbod of artificial ventilation; ,besides 
the furnace? ' 

Not a permanent one; I have seen a temporary artificill:l ventilation by a ,,;ater-' 
~L . 

4004. You ne~er f!lLW the steam·jet, or the fan, or Mr. Struve's air-pump? 
I have heard ~ great deal of the steam·jet; but I have only seen it and applied 

'it, not for purpos~s of ventilation, but merely as an eduction from an under
... round steam-engme. o , 

4005. From what you have seen of it, should you be disposed to say that it was 
well calculated to be useful in the ventilation of mines?, 

I think it will probably.be found a very efficient agent; but, without more expe
rience, 1 will not undertake to say whether it would be more or less so than the 
furnace. It is very desirable to remove the furnace from the bottom of the shaft, 
if it can be done with an equal degree of safety and economy, every thing taken 
into the account. The greatest objection to the furnace is the danger of explo
sion from a quantity of gas suddenly coming away, and coming upon the fiame. 

4006. Would not the same objection stand against a fire to keep the steam-
boiler at the bottom! ' , 

Precisely so, excepting that with the steam-boiler at the bottom you can take 
an air-course' direct frum the bottom of the downcast pit to the under side of the 
boiler,and completely isolate it from any return air in the workings ; you. can 
make t completely distinct in that way. ' 

4007. Or you may have the sream-boiler above, and bring the steam from 
above? ' ' 

Yes; you then would cOlllpletely remedy that difficulty; I think it very desir· 
able that it should be fully tested in every possihle particular; 'in fact, every thing 
of that sort, that regardR the condition or safety of the mine, ought to be tried. 

4008. Have you known any accidents in the collieries with wbich you are 
connected, from the breaking of ropes, the gear, and things of that kind! 

Very few. indeed. " 

4009. What ropes are commonly ~sed in the Midland district? 
The flat hempen~rope has been used for many years, and now the flat wire-ropes 

are comiug more into Ilse. 

40 I O. Which do you I!onsider the safest! . . 
I have not sufficiently tried the wire-rope to say; with the present experience, 

the hempen-rope is the safer rope, because it is better understood, and a deficient 
place in it is more easily discovered than in the wire-rope; we have not had the 
wire-rope sufficiently long to test its comparative efficiency. 

4011. Do you work the Midland collieries with guides? 
Yes. 

4012. What description .of guides? 
Principally wood. • 

4013. And are almost all the collieries furnished with them! 
All the larger collieries are furnished with them; it is merely small ones and 

old ones where they are working out the old materials, which ha\'e not got them, 
and probably they will be uniformly adopted. 

4014. Should not YOll say that it WBS also matter of economy? 
Decidedly. 

4015. A great saving of wear and tear? 
Decidedly. 

4016. Have you seen the inYf.'ntion of !\fr. FOII~rinier for preventing accidents 
from the breakage of ropes? 

I have. ' 

4017. Have you seen it in action? 
It was put in action 1.y !\J r. Fourddnier himself at the time, for· me' to 

look at. 

4018. Where? 
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4018. Where t 
] n Staffordshire. 

4019. At what colliery? 
1 do Dot recollect the name; it was at Sneyd Colliery, I think. 

4020.' In North 'Staft"ordshire ? 
Yes. • 

4021. You 88W it there in action! 
Yell; it was not regularly working; i"t was put in action then. 

4022. Merely experimentally\' 
Yes. 
4023. Did the experiments that you saw answer; were they successfill? . 

381 

Yes; the machine was a square frame, with wedges, and a certain apparatus 
attached to it; a tub of bricks was put inside, an,d the thing was detached from. 
the chain, and was caught by the action. of the machine. 

4024. Immediately? 
Yes. 

4025. Is it the practice to use what are called cages in drawing the pits? 
Yes. 
4026; What is the diameter of your pits! 
They are as high as 12 feet, and down. to seven and six. 

4027. And what size are the cages! 
The cage is just made sufficiently large to admit the carriage which has to run. 

in it; it is made as small as circumstances. will admit of, to avoid weight. 

4028. What would usually be the weight of a cage and carriages? 
A single corf cage about 6 owt., and a double corf cage about 9 cwt.; our

Moira cages are about 9 o~ • . 
4029. You have your pits with lDasonry 1 
Yes, or walled. 

4030. In the North they tola us that'their cages weighed 2l tons altogether t' 
I believe they are very heavy; they draw heavier weights. 

4031. Do you work the Midland mines generally with the Davy lamp? 
Only for purposes of experiment and trial; we do not consider that a mine-

ought to be worked, unless it is safe without the Davy. 

4032. It is the ordinary practice to work with candles! 
Yes. 

4033. Are lamps only used by the overmen\' 
Yes; they are used by the officers in the pit, the wastemen and the men in; 

.~harge of the air courses, and the under-viewers. 

4034. What lamp do you use! . . . 
Many kinds of lamp; the general lamp is the ordinary Davy, which we obtain 

from Newcastle; we bave them made there, as being the best of the kind' we 
have tried several lamps. ' 

4035. Are you liable to explosions in your pits \' 
We are liable, without a sufficient current of air; but with a sufficient current of 

air not so. 

4036. Have you had explosions in your pits! 
Yes, plenty; bu t no very heavy ones. In the heaviest that I have had we had 

18 persons burnt; some of them died. . 

4037. 'fhen it is not common to use the lamp, except by the officers! 
No. There was a case occurred at ~he ~l oira Colliery, about six weeks a.,6'O, 

whe~ we put lamps on; we were workmg at that time along the edge of aQ old 
\Vorkmg, ~d tbere ~he gas ~': out pretty freely; and I immediately put the 
men on With lamps ID that district, and they eontinued to work with lamps entirely 
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until we had passed it. In a case of that kind we sltould decidedly put them on, 
but not under ordinary circumstances. 

4038. Should you be disposed to say, as some persons have, that the ·effect of 
the introduction of the Davy lamp has been rather to increase the risk of accidents 
than to diminish it, from the carelessness which it induces ip. the managers and 
workmen? 

Certainly not. 

4039. You. consider it a great advantage to the working of coal-mines? 
Absolutely necessary. 

4040. And are you still of opinion that the original Davy lamp is the most 
.serviceable 

It is the most ~imple and most easily kept for ordinary purposes. There are 
many lamps, which have each of them great merit; there is one invented by 
.Mr. Biram, the gentleman who invented the anemometer, which is a very useful 
thing. 

4041. Have you tried that lamp! 
I have. 

4042. Do you think that.it answers its purpose? 
It answers effectually wherever I have tried it. 

4043. It is not quite so light and con'Venient to carry as the Dav), lamp 1 
Not quite so. 

4044. And throws the light only in onE! direction 1 
It throws the light forward by a powerful reflector at the back; it is very useful 

in the air·course, being protected from the current of wind; it is a disadvantage 
of the ordinary Davy, that it is unprotected, and therefore it fills the lamp with 
smoke and dirt. 

4045. Do you see any objection to the use of talc in the front of the lamp? 
No, I am not aware of it. I think that any insUuptent of that sort should 

be used with great care, and only in the hands of a very careful person; not in the 
hands of the workmen, who are utterly reckless. 

, , 

4046 .. With respect to ;the state of the' education ef the workmen, do you think 
it a matter of great importance that they should be better educated than they are! 

I think it a matter of importance that they should be educated, as far as I have 
seen, for a certain object. 

4047. What is that object? 
That object is simply to leam sobriety and industry, attention to their duties, 

and obedience; not in scientific attainment; I do not think that that does them 
much good. 

4048. }"rom your experience, should yon say that the risk of accidents is very 
much increased by the state of the education of the workmen? . 

I think it is from the moral state of the men; I think that if the men were 
morally better men, they would carry out their instructions more implicitly, and 
therefore the risk of accident would in that way be avoided. I am averse entirely 
to a divided responsibility, or to the safety of the pit being divided between the 
workmen and the officer. 

4049 .• You think that it should be imposed entirely upon the officer? 
That it should be imposed entirely upon the officer, the men implicitly carrying 

out his orders. 

4050. Is not the officer usually drawn from the class of workmen? 
Yes. ' 
4051. What should you look for as the qualifications of a person to be selected 

as 1m officer of a mine ?' 
He should have more than ordinary intelligence; many of the workmen possess 

more than Qrdinary intelligence; he must have sobriety and industry, and he 
must be able to read and write. fairly. 

4052. You think that desirable f 
Y"s, because it is 1IISeful in carrying on the works. 

4053. For 
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4053. For the practical discharge of his duties? 
Just BO. 

383, 

4054. Do you generany find a sufficient numbel of workmell BO q!lalified as to 
enable you to make a selection of officers r 

Yes, we fill up the officers from the ranks. 

4055. Are there always a sufficient number of men qualified to enable you to 
make such a selection! 

We have always found it BO. • 

4050. What do you mean by the officer, the overman? 
Yee. 

4057: Not the undeT-viewer r 
Yes i he is a subordinate, and the wasteman too, in fact. 

4058. How do the different persons whom yon have named stand as regards 
their rank in the mine; the under-viewer, the wasteman' and the overman, which 
is the highest! 

The under-viewer is' the highest; 

4059. He is the deputy of the principal viewer? 
Yes; I wiIt take a case in point, the case of the Staveley Collieries; there we 

have one resident under~viewer; there are three distinct collierieR; they keep 
only one establishment; in the pit that person has an overman, who takes his 
orders from him, and in each pit there are wastemen, who take their orders from 
the overman. 

4060. Then the U1ider-viewer is the highest; the overman comes next, and the 
wasteman third 1 ' 

Yes. 

4061. What is the peculiar business of the wasteman! 
To travel the air-eourses, and to see .that they are kept in order. 

4062. That is bis special"business 1 
Yes. 

4063. And the overman has generally to see that the working of the mine is 
properly conducted? 

Yes, and the economical management of the working, the repairs of roads, and 
so on. 

406~. And he measures the works? 
Yes, he measures the works too. 

4065. To whom does St&veley belong!' 
The estate belongs. to the Duke of Devonshire; the lessee is Mr. Richard 

Barrow. • 

4066. How often doee the viewer himself generally inspect 8 colliery ? 
.It much depends upon the amount of what is necessary, and the time that he 

has on his hands. 

4067. How often does he generally consider it necessary, and generally find it 
consistent with his own avocations, to visit each colliery ? 

Sometimes once in 8 month, once in a fortnight, or' once in a week, according 
to circumstances; a very fiery place is visited very often; a good deal depends 
upon the quality of the men that the viewer has under him, and the trust which 
he can repose in them. 

4068. Bu~ gt'nerallyonce a month?' 
Yes, at least i in some cases as often as once a week. 

4069. Have you ever given any consideration to the question of a Government 
inspection? 

Yes. 
4070. What is your. opinion upon it r 
I think that a Government inspection. under certain modifications, would be 

useful. 
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4071. What would be your view of the proper powers to be conferred upon a 
Government Inspector? 

- The power should be that ef visiting at all reasonable times the different 
collieries, and reporting upon their state and condition. 

4072. And inspecting plans? 
And inspecting all the working plans, and giving advice and assistance as far 

as may be; not interfering with the commercial part of the thing at all. 

4073. You would give him no authority to direct the practical management of' 
the mine r 

No, certainly not. 

4074. You would confine his powers to those of examination of the pit and the 
workings ? 

Yes. 

4075. Do you conceive that if such a power as that were given and were exer
dsed by Inspectors, they would have the means, having access to the working!! and· 
to the plans. for the purpose of judging of the state of ventilation of a mine, and 
matters of t.hat kind, of obtaining such information as might be prejudicial to the 
('.olliery owners with respect to questions of property! . 

U ndou btedly, the very inspection of the plans and the view or the colliery_ 
would lead to an amount of information' that might be exercised' prejudicially, 
because a man could not go into the matter without understanding the relative, 
bearings of it. 

4076. You think, then, that Huch an inspection as that would give the party the 
means of judging of such questions? 

Yes, I think so. . 

4077. Without going more closely into the matter than would be necessary for 
the purposes of judging of the arrangement of ventilation? 

Yes; I think, for instance, that if an Inspector were fully conversant with the 
working plans and position of the colliery of A., and -also of the colliery of B., 
which was next door, and in rivalry, it, of course, would give him information 
which, improperly used, would be prejudicial. 

4078. What do you think would be the effect of any objection upon that 
score; do you think that it would lead colliery owners to be very averse to 
admitting the officp.rs!· . 

In some cases I think it would; I do not attach much importance to it; I 
think that if the Inspector is a man of sufficient respectability, and sufficiently paid 
to place him above any advantage which he could possibly derive from conveying 
information improperly, there would be no danger or risk. 

4079. Do you think that there would be no very strong jealousy felt of an 
Inspector upon that ground among colliery owners? • 

There might be in the earlier stage 'of the inquiry; but the thing once esta
bli~hed, I think there would be confidence ultimately placed, because it would be 
proved that, in fact, there was not that risk or danger. .1', 

4080. In order to obtain any information. of consequence upon questions of 
limits of property, and so on, would it not be necessary that the Inspectors should 
be acquainted with measurements and details of that kind to a greater extent 
than would be at all required in order to enable them to judge of the state of a 
mine? 

No, I do not think it would. 

4081. You think that they could tell, merely from an inspection of two mines 
in the immediate neighbourhood of one another,' whether there wlis any ques
tion of that kind interfered with! 

Yes; the colliery plans are all laid down to a scale, and a man who is accus
tomed to the inspection of colliery plans knows at a glance relative distances, and 
al~ those thi~)gs. 

4082. Is it universal for the collieries in the Midland districts to be provided 
with plans? 

It is general, not universal. 

4083. Have 
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4083. lIave you ever communicated with colliery owners"upon the question of 
a Government inspection 1 

I have talked with them about it. -
4084. And should you say that, generally speaking, there was a disposition to 

admit of it upon the footing which you have described 1 . 
. There are some. colliery owners who are perfectly inditrerent about it, and 

others are averse; some say, "We will not have this sort of interference; 'we do 
not know what it will lead to;" and othets say, " We have nothing to apprehend 
from a Government inspection." . 

4085. Are some desirous of it? 
I think here 'Rnd· there one; not many; they' are more inditrerent to it, I 

think. 

4086. Are those who object strongly to it numerous, do you think r 
I am not prepared to say that; it is principally, I think. amongst the smaller 

men. The objection raised by many is this, that it is unfair; the question arises, 
how the Inspectors are to be paid. and in course of conversation I have said,'" I have 
no means of knowing how they will be paid. but probably by some very small tax 
upon coal;H then they say, ~. If that be so, that is very unfair, because it is wrong 
that those collieries which are free from explosive gases and danger, should be taxed· 
for those that are not so;" and it is vel'Y difficult to draw the line. 

4087. Is that the objection which you have heard generally made to it ? 
Generally. 

4088. Not an objection OD the score of interference 1 
No, they do not appear to have hit upon that point; I think it is more for that 

reason; it is merely a question of pocket • 

. 4089. You state that the small collieries object. to it 1 
I think they are the most numerous who objeet to'it. 

4090. They w4uld be the persons that· probably would have recommended to 
them increased ventilation, and so forth? 

Precisely 80; no doubt they would. 

4091. They are the Varties who most need inspection? 
They are. . 

4092. Then that would probably lead to shutting up those smail collieries? 
I am not prepared to say that; because I think that the collieries managed 

under a good system of ventilation would be managed in reality tit would be 
found) more economically than those are which are badly ventilated. 

4093. Looking to the smalf collieries that you mentioned just now, which' 
furnish 40 or 50 tous of coals 8 day, any increased expense would fall heavily 
upon them, would it not'" . 
. An increased immediate outlay would fall heavily upon them; but it is quite 

pos.sible to improve them very materially indeed without any increased outlay, 
and I think the advantages would be almost commensurate. 

4094. If you sbut up those, it would be for the benefit of the larger collieries? 
No doubt of it. 

4095. If you inflict an increased expenditure. upon the smaller collieries, the 
larger collieries will profit by it? . 

No doubt, by every colliery that is shut up. 

4096. But do you think it likely, supposing it was considered necessary that 
those smaller collieries should· be improved in ventilation, that to attain that 
object such an expense would be requisite as to make it necessary to shut 
them up? . 

I thiuk certainly not; I think the expense is very trifling; it would be done 
in this way, simply by compelling the men to carry out their contract; for 
instance, in tbe smaller collieries the work is all let by contract; a man contracts 
to hew the coal, to make the air-ways under ground, to keep all the roads in 
repair, and to land his coal at bank for a certain amount per ton; he contracts to 
keep ever~tbing in order; bllt he does not keep everything in order; he does not 
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4097. -Have those collieries upcast and downcast shafts ? 
Decidedly so. 

4098. Have most of those small collieries two shafts? 
I believe all of them ; I do not know any instances where they have not two 

shafts. . 

4099. You stated that some of the parties who had coals not of an explosive 
character objected to inspection 1 

Yes. 

4100. Does it ever happen that a mine which is generally not of an explosive 
character becomes, by getting into a fresh seam of coal, more explosive? 

No, generally the contrary; after a seam is once opened, and the gas has 
escaped to a certain extent, it becomes less explosive; of course there are circum
stances which arise totally unexpected; a strong feeder of gas may occur at a 
fault or break, or something of that kind' . 

4101. You may now and then get into a vein of coal where there would be 
more gas given off, may you not? 

Yes. 

4102. Supposing the inspection of mines to be placed upon the same footing 
as the inspection of factories, which is paid for by the general revenue of the 
country; do you think that there would be then much objection felt on the part 
of the colliery owners to the interference of Government, merely upon the ground 
of interference? . 

I think not; many parties would object to it, because they would consider it in 
the light of some undefined difficulty or evil coming upon them; they do not 
know what, and therefore they object to everything. 

4103. Supposing such Inspectors to be appointed by Government, should you 
say that there are many points in which the observations of an Inspector and his 
suggestions, the information which he might communicate from his knowledge of 
other districts, and matters of that kind, would. be a material advantage to those 
who are interested in the management of collieries? 

I think. so. 

4104. SuppoRing the case of one of the small collieries which have been spoken 
of, and that the Inspect.or, npon entering that colliery, found that there was nothing 
but the natural ventilation, which was extremely defective; that there was scarcely 
any current of air passing through the mine; that the wood-work. was decaying 
very fast, and that various other injuries were occurring, of which you have spoken, 
to the passages of the mine, and other matters included within it, do you think 
that the Inspector, by suggesting a different mode of working the mine, or of 
managing it, might conduce . ultimately to the pecuniary profit of the owner? 

Decidedly so. 

4105. Are there many cases within your knowledge to which you thinks,uch 
an observation might apply? 

Yes, undoubtedly, many ofthem. 

4106. What class of men do you anticipate being made Inspectors? 
I am not prepared to state; I have seen one or two gentlemen who have been 

sent down by Government, that are very competent men; I do not know any 
beyond those. 

4107. Who are they? 
I saw at Darley Main two gentlemen who were sent down that were strangers 

to me. . 

4108. Mr. Warington Smyth f 
Mr. Warington Smyth; that description of man is exceedingly competent; 

he has made himself very much so, and seems to understand ventilation very 
well, and has a great deal of sound common sense. The great thing for Govern
ment Inspectors, I think, if they are not practical men, would be to avoid theory 
as ~uch as possible, Rnd to reduce everything to common sense. 

L.I I, ' 
,_ J ·4109. Is 
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4109. Is there any otner point which occurs to 
information to the Committee? 

No, I am not a1lV8.re of any. 

you upou which you can give J. T. Woodhoule, 
ESf· 

4110. Have you ever made any obRervations upon the effect of a furnace in 
. full operation upon the current of air passing through it when it has been raised 

to a certain point of heat? 
Yes; the observations which I have made are these, that in some cases where 

you warm the air in the upcast pit by firing to a certain point, you reach the 
maximum current through the furnace; but by turning a portion of the cold air 
into the upcast pit without passing through the furnace (cooling the upcast), you 
simultaneously get an increased amount of current. 

4111. That is to say, that you may raise the heat of the furnace to such a point 
as rather to diminish its power of ventilation? 

To a point where the power of ventilation ceases, provided the current be 
wholly taken through the furnace; but if you divide the current, and take a part 
of it through the upcast pit without goiug through the furnace, although the air 
in the shaft be cooled, the effect is materially increased. . 

4112. Have you ever considered what is the explanation of that phenomenon? 
No, I have not; at least, I am not sufficiently conversant with the subject 

chemically to understand it, or to explain it; I know that that is the practical 
effect. 

4113. Assuming that your fire is four feet in width and one foot in depth, if 
you made that fire six feet wide and of greater depth, is it from the greater increase 
of the heat of the fire 1 

No, I,mean this: supposing that the fire is four feet in width and one foot in 
thickness of coal, with a certain sectional area of furnace, and I fire up to a certain 
point, as high, in fact, as the furnace will admit of, I find that by making an 
increased fire, I cannot get any increase in the current; hut by passing a part of 
the current into the upeast pit, keeping the fire the same, I get a material increase 
upon the whole; it has the effect of reducing the temperature of the upcast pit, 
but getting a material increase upon the whole. I have tried it in several 
instances; but I have not sufficient data that I should like to lay before your 
Lordships; 1 know that tLat is the practical effect, and I know it to this extent, 
that we have reduced some of the pits to tile extent of 30 or 40 degrees of 
temperature. 

4114. By this same process of passing a portion of the air independently of the 
furnace 1 

Yes, simply by dividing the current, and passing it wide of the furnace; I can 
only speak to the practical effect. 

4115. Did you ever find out what was the maximum heat? 
No. 

The Witness is directed to withdraw. 

EDMUND SCOTT BARBER, Esquire, is called in, and examined 88 

follows: 

4116. YOU are a Civil Engineer, residing at Newport, in Monmouthshire? 
I am. 

4117. Have you been engaged in that business for any great length of time? 
On roy own account about 15 years; I was formerly an assistant to Mr. Brunei 

for some years. 

41 18. H ave you any large mining concerns under your superintendence? 
I am engaged as mining engineer and agent to Sir Charles Morgan, who has 

very extensive mineral properties in Monmoutllshire, Glamorganshire, and in 
Breron.hire; I receive his mineral rents, and survey all tile collieries aud 
workings. 

4119. And yeu are well acquainted with the mining operations of that district! 
I BII,l. 

(164. Ill.) 3 c 2 4120. What 

nth July 1849. 

E.,S. Bar6.,., EI'I' 



E. S. Ba"her, Esq. 

nth July ,849. 

388 MINUTE~ OF EVIDENCE BEFORE SELECT COMMITTEE ON THE 

4120. What is the character of the coal in South Wales as regards the liability 
to accidents from explosions? . . 

The principal house-coal, which is called the MynyddyslIwyn vein, and which 
is the principal supply for the shipping of Cardiff and Newport, is free from fire
damp; it is a. red-ash coal. 

4121. Is that the bed most commonly worked in South Wales? 
In that district; it does not extend westward of the To.fF VaUey. 

4122. Are there other beds which o.re more lio.ble to o.ccidents tho.n that? 
The whole of the steo.m-coal, the white-ash series, contains more or less fire-

damp. .. , 

4123. In which of those two seams are the largest collieries of South Wales? 
Mr. PoweU's DufFryn Colliery, on the upper four-feet seam, is one of the largest; 

there are several of very nearly the same extent in the Aherdare district; 
Mr. Russell's RiSCo. Colliery, on the .black vein, in the Monmouthshire district, 
supplies more coal from one pit tho.n any other; that is a fiery vein. 

4124. So that there are some large collieries in each vein? 
Yes; there are also a good many sale collieries attached to the ironworks. 

4125. Do you think that, speaking generally, the collieries, whether in one or 
other of these beds, are properly provid('d with ventilation? 

I think there is a very great deficiency of ventilation in all of them. 

4126. What is the most common system adopted there f 
The furnace, almost entirely. 

4127. Is the furnace very common, or are there many cases in which the venti-
lation is left entirely to the natural operation of the atmosphere? 

Many. 

412B. Should you say that that was the majority or the minority? 
The minority now, I think. 

4129. Axe thel'e any of the larg(' collieries which are left entirely to natural 
ventilation? 

None on the white-ash seams; they would not admit of it. 

4130. Those are the fiery seams f 
Yes. On the Mynyddysllwyn vein the men frequently, when the wind is at the 

opposite point to the direction of the lev('l, are obliged to leave work in conse
quence of the choke-damp; it is a very common occurrence. 

4131. In that bed which is not charged with the fire-damp is there much 
choke-damp? 

A good deal. 

4132. The existence of choke-damp, to any great extent, would render venti
lation as necessary in those mines as the fire-damp, would it not? 

Quite so, and the ventilation is more neglected, from the confidence which has 
been created in the minds of parties that no explosion can possibly take 1>lace. 

4 I 33. You are speaking of the bed which is least explosive? 
Y e~, the red-ash coal, where there is no fire-damp; when I say none, Mr. 

Powell's Colliery, where Mr. Brunton's machine is erected, is the only instance 
of fire-damp being found in that vein; but that pit is situated between two large 
faults, and the coal has never been worked in that dyke between those faults 
before; that is the Gallygaer Colliery. 

4134. You have seen the apparatus of Mr. Brunton in operation at that colliery, 
have you not? 

I have. 

4135. Do you think that an improvement upon the furnace! 
I think the prin9iple is simple and good,and that) it is a greo.t improvement 

npon the furnace. 

4136. Do you consider it to ho.ve been altogether successful in its application 
to that mine? \ 

The 
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The circumstances under which it is tried th£'re are not fuvourable for testing 
its merits to their full extent; for instance, the engine is a condensing engine; 
Mr. Powell applied the 6rst engine that came to hand, a spare engine, and that is 
ill adapted for high velocities; the windways in that colliery also present very 
objectionable obstructions to the free passage of the air; in one case the aperture 
is only about 18 inches square, and in another about two feet by three. 

4137. Was that colliery ventilated by a furnace before Mr. Brunton's apparatus 
was applied to it ? • 

Yes. 
4138. Were you acquainted with the mine before the change was made? 
Yes, I frequently surveyed it i they work Bome of Sir Charles Morgan's coal in' 

the neighbourhood of the mine. 

4139. Do you know what was the greatest ainonnt of current obtained by the 
furnace? 

I never tested it by the water-gauge, anel therefore cannot say; a very sluggish 
ventilation. 

4140. You cannot speak, then, to the difference of cubic teet which has been 
obtained by the application of the machine? 

I caunot; I cannot draw the comparison. 

4141. Do you know what the apparatus has effected, measned in cubic feet 
'olair? . 

Eighteen thousand. 

4142. ]s that at its utmost power! 
No, that is uneler tbe circumstances which I have mentioned; if the wind ways 

generally were of a larger size, and there were no obstruction, a very much larger 
quantity would be passed through the mine. 

4143. Do you know with what power of engine those 18,000 cubic feet were 
obtained! 

It is difficult to calculate; the engine is a condensing engine; I have the 
dimensions of the engine, about 8 or lO-horse power, I think. 

4144. And you do not know whether it is worked up to its full power in order 
to obtain that ventilation of 18,000 cubic feet? 

The engine is ill-adapted for working the machine; an 8-horse high-pressure 
engine would work Mr. Brunton·s machine much more effectively than a 12.horse 
condensing engine. 

4145. Did you ever know it give more than 18,000 cuhic feet? 
By closing the upcast aperture, we produced 4·20 inches on the water·gauge, 

which is equivalent to about 24~ Ibs. on the foot; that is very much more, some· 
thing like 40,000; that showed the effect of the rarefaction divested of the con
nexion with the coal.workings. 

4146. From your having been well acquainted with this colliery, and having 
examined it since the application of this apparatus, should you say- that the 
ventilatiou in the pit now is quite sufficient for all purposes! 

Quite so. 

4147. Have you observed whether any accumulations of gas have taken place 
since that apparatus has been put there' 

I do not think they have worked it continuously, in consequence of their being 
,'ery short of water there; the other day we were obliged to coudense with the 
hot water f,'om the other engine, so that, of course, that was another unfavourable 
.circumstance to test the machine. 

4 I 48. Then a high-pressure engine would, in fuct, be cheaper, as well as more 
efficient? 

Also cheaper. 

4149. Is the machine kept constantly going. day and night? 
For the reason 1 have explained, they have not used it constantly. 

4 I 50. In the system by which the mines are worked in that part of the country, 
are there any large wastes left? . 

Very extensive. 
(164.12.) 3 c 3 4151. Called 
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4151. Called goaves! 
Yes. . 

4152. Are those generally the most dangerons parts of the mine? 
They are accumulations of hydrogen, which are, of course, like so many reservoirs 

of gas. 

4153. Would it be possible, by any system of ventilation, to clear those goaves 
of inflammable gas 1 

I think it ought to be done to the greatest extent possible; I think they onght 
not, as at present, to wall up all the stalls and apertures on the main headings, so 
as to cause this great accumulation. 

4154. Do you think that it could be practically done? 
I think that it could, to a very much greater extent than is done at present. 

4155. Is'it the practice in those coilieries to work with lamps, or candles? 
With candles. . 

4156. Universally with candles? 
Almost universally, except in driving headings in advance of the wind way, and 

there they use the lamp. 

4157. Do you consider that a safe practice, or wOIild it be better if they worked 
with the lamp! . 

The men cannot see with the lamp; they object to the lamp very much; I 
think the ventilation of a mine ought to be such that a man could work with a 

. candle with safety. 

4158. D(} you think that practically it would be possible so to secure the state 
of the mine by proper ventilation as to make it safe to work with a candle? 

I think so. . 

4159. Are the mines in South Wales generally provided with two shafts? 
Generally two shafts. 

4160. Many of these pits are worked by galleries, levels from the hill, are 
they not? 

A great many. 

4161. Alld with no perpendicular shaft! 
None for working; generally a short distance from the level mouth they have 

an air-shaft. 

4162. Used for purposes of ventilation alone? 
Yes. 

4163. Does the pressure of the atmosphere exert a sensible influence upon the 
escape of gas in those mines? 

It does. 

4164. Is it generally understood that when the barometer is low, the mine is in 
a more dangerous state ? 

Invariably so. 

4165. Is there any use of the barometer in those mines? 
I have never seen one applied in South Wales. 

4166. Do you think it desirable that it should be more extensively used? 
I think so. 

4167. Supposing such a plan as that which has been described by the last 
witness, of a barometer adapted especially to mining purposes, with 1& scale indi. 
cating how the ventilation was to be regulated, according to the condition of the 
barometer, do you think that that would be a useful improvement? 

I think it would be very valuable. 

4168. And would the persons charged with the firing of the furnaces, where 
they exist in South Wales, be people to whom the observation of the barometer 
might be trusted for that purpose? 

I question it, in Sout\ ~ ales. 

4169. Are they generaey a very uneducated class? 
They 
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They are generally uneducated; they have good natural intelligence; they are E. 8. Blw6w, BII]. 
very sharp, active men, who make useful agents. 

4170. But it would be a comparatively simple operation; do you think that 
they might not be entrusted with the duty of just watching whether the baro-
meter was at such a point as for them to fire more or less 1 

I think with a little tuition they might be brought to understand it. 

4171. lue those persons generally able to read? 
The overmen can read always. • 
4172. Can the persons charged with the firing of the furnaces? 
I should think most of them can. 

4173. In the occurrence of accidents, have you been led to the conclusion. 
from what you have obsm'ved, that the greater number of the deaths which take 
place from explosions occur from the after-damp, or from the effects of the explo
sion itself? 

From the after-damp, those that have occurred in South Wales. 

4174. Would it be possible, by any system of ventilation applied to the method 
of working in South Wales, to make a mine tolerably secure, after an explosion 
has taken place, from the effects of the after-damp! 

I have never given that point my particular attention; it would be attended 
with difficulty. 

4175. Supposing it to be true that the greater number of the deaths are caused 
by the change produced in the atmosphere after the explosion, would it not be a 
matter of great importance, if possible, so to regulate the ventilation as to con
fine the effects of the explosion to the actual violence of it? 

It would. 
4176. You never considered whether that would be po,sible in the mines as 

they are worked in South Wales? 
I have thought of the subject generally; bllt I have never hit upon any plan 

that I could suggest as feasible. 

4177. Are the downcast and upcast shafts generally near one another in the 
Welsh mines, or at a distance? 

Close together generally. 

4178. So that in case the stoppings and arrangements for ventilation below 
were destroyed, the entire ventilation would probably be destroyed 1 

Frequently. 
4179. Do you think that a defect in those arrangements, and that it would be 

better to have the shafts at a distance? 
I t is more economical for the coal-worker, on account of his engines, to have 

them close together; but for the safety of the men, and preservation of the venti
lation, I think it better that the shafts should be fnTther apart. 

4180. But, supposing that the power applied to the upcast shaft did not depend 
upon the machinery required at the downcast shaft, it would not then be more 
economical? 

It would not be. 

4181. Supposing the case of a furnace placed at the bottom of the pit, would 
there be any economy in placing the shaft for that furnace near the downcast 
shaft. or would it not be equally economical if that shaft were at a distance from 
the do wncast ? . 

It would, provided tlle pit were not used for winding or pumping. 

4182. Do not you think it a matter of importance that the upcast shaft shonld 
be kept entirely for ventilation, and not used for working 1 

I think so; the water passing down the shaft is very objectionable. 

4183. It tends to counteract the ventilation? 
It does so; it decreases rarefaction. 

4184. What is your opinion with respect to the economy of Mr. Brunton's 
invention, as far as you have seen it? 

I think it very simple and very inexpensive. 
1164.111.) 3 c 4 4185. Do 
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4185. Do you know what it cost at the colliery where it is applied? 
I do not know the precise sum; somewhere aLout 100/. I have understood. 

4186. Do you tlJink it as cheap as a furnace ventilation,' with the same power f 
I think it is cheaper. 

4187. Can you say what is the extent pf those ,workings 1 
They are not very extensive. 

4188. You cannot say what distance the current of aU- has to travel below 
ground? 

No, I cannot. 

4189. Can you Bpeak to the velocity of the current in the workings of that 
mine where Mr. Brunton's machine is in full action? 

I think the maximum was 70 feet l)er second. 

4190. Would not that be a greater velocity than would be consistent with the 
working! 

Decidedly. 

,4191. It was merely an experiment f 
It was merely for the sake ,of experiment; Mr. Dobs~n, Mr. Clive's mineral 

agent, was with me. 

4192. It was dO!le to show what current could be produced by the machine! 
Yes. 
4193. How did you measure the 70 feet per second! 
We tested the velocity of the air through the air-courses. 

4194. By what? 
By flashing gunpowder; we had no anemometer at hand, and it is generally the 

practical way that is adopted: we saw the flash, and we had Qur watches, and 
noted the seconds; that was ,the result. 

4195. Were you standing in that current? 
Yes. 

4196. Was it a very powerful gust? 
Very, indeed. 

4197. Too strong for practical working!' ' 
Yes; the air would require to be split. if, applied with so strong a current as 

that; it mel'ely showed the capabilities of the machine. ' 

4198. Do you know what pressure the water-gauge gave in the workings? 
In tbe workings we had two.and-a-half inches on the horse·road ; but there was 

II. great deal of leakage under and around the door where we applied the water
gauge. 

4199. The 4'20 inches, wifh the water-guage, equal to a pressure of24j lbs. 
on he foot, is the full power of the machine under the circumstances in which it 
is applied there? 

That is the power of the machine disconnected from the workings, as it is 
applied there. 

4200. Would you say t.hat that was the power of the. machine if it had been 
worked by a bigh-pressure engine to its full power? 

No; I think the velocity would be increased; the rarefaction increases as the 
squares of the velocities. 

4201. Then so far as you have had any experience of it in that elise, you would 
say that it is an efficient agent for the ventilation of a mine? 

I consider it so. 

4202. And that RO far as that instance is concerned, it is applied with economy? 
Yes. 

4203. Are thi/ accidents from the falling of the roof very common in South 
WaleN! \ 

Very common. 
:4204\ Have 
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E. S. BaTher, Esq. 4204. Have you ever thought of any mode of obviating them? 
Nothing but the ordinary precautions of not driving thb stalls 

t!upporting the roof by timber where necessary. 
too wide, and h ]-u1 8 

121 Y 1 49. 

4205. Are the workings generally faulty in those respects ? 
Iu many instances the top is bad, very tender. 

4206. Then it would require more timber? 
Yes. 

• 
4207. Are all your collieries worked on the post and stall system? 
We have none worked on the long-wall system. 

4208. Have you ever heard that system described, or have you seen it? 
I have seen it. 

4209. Should you say that it was applicable to the Welsh coal-field? 
No; I should think the present system is better. 

4210. In what respect? 
Many of our veins are steep, and I do not think it is applicable; we should not 

get 80 much coal out of the ground as by the present mode; the coal is now 
abstracted very clean. 

4211. Do you take the whole coal out, in the South Wales workings? 
Yes, nearlv so. 

4212. The preventing of accidents from the fall of the roof by more timber is 
a question of expense, is it not? 

Entirely a question of cost. 

4213. Taking the small collieries in South Wales, are you of opinion that they 
would generally bear an increased expense for the purpose of securing the work
people against accidents of that kind ? 

The per-centage would be the same on the whole, I should imagine, according 
to the extent of working, supposing all the other circumstances to be the same. 

4214. But there would be no extent of workings corresponding with the 
increased use of timber in those mines, would there? 

They. draw a great deal of the timber out as the pillars are drawn back; they 
do not leave a great deal of timber under-ground in South Wales pel1Danently. 

4215. Then should you say that in most of those collieries in which there is a 
deficient supply of timber for that purpose, it might be increased without seriously 
diminishing the profit of the colliery? 

Decidedly; it bears but a small proportion to the cost of workinjr a colliery; 
we generally put it down, in the worst iustances, at one penny a ton upon the cost 
of the coal. 

4216. Have you ever observed that where the collieries are worst ventilated, 
the timber used for that purpose decays most rapidly? 

.. Yes, I have. 

4217. Therefore in that point of view ventilation would be economical? 
It tends to preserve the timber. , 

4218. Do accidents from explosions happen for the most part, according to 
your observation, from the carelessness of the work-people, 8S much as from the 
defl'ctive state of the Ulines? 

Yes: 1 think the cases which have occurred in South Wales have been 
VI~ry clearly traced to the carelessness of the men, particularly the last explosion 
at lIlr. Rus~ell's colliery, "'here there were 47 killed. There a man had worked 
round a large stump of coal, and his lamp was found blown up into a portion of 
the slUall coal which was tllrown back there, and the Ulan was also blown a COIl-
5iderable distance, that being very clear evidence that the explosion took place at 
that spot. 

42 W. In that case he was workiug with a lamp, was he? 
He had a lamp. and it is ~upposed that he must haye lifted the tOll off his 

lamp. 

(16-l.12.) 3 D 4220. Then 
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4220. Then is it the practice to make the workmen work with lamps whenever 
thete is danger appreliended ? . 

They have taken lamps into that colliery ever since the first explosion took place 
there, but they do not use them as a general thing. 

4221. 'Vhere they do not work with lamps, ill what way does the carelessness 
of the men expose them to danger 1 

They are very apt to go with a candle where they ought to use a lamp. 

4222. Have you ever considered the question of a Government inspection? 
I have thought it would be very desirable on many grounds; we have numerous 

accidents from the breakage of ropes and chains. I think a periodical inspection 
of such things would be very advantageous, testing the ropes periodically, sub
mitting them to heavier strains and more sudden jerkR than the usual circum
stances under which they are worked. 

4223. Have you ever seen a contrivance of Mr. Fourdrinier for preventing those 
accidents? 

I never saw it until I saw the model this morning; I am aware that it is 
applied in a colliery in South Wales, the Waun Cae Gerwen Colliery. 

4224. Where the shafts are perpendicular in South Wales, do they generally 
work with guides? 

Always; I do not know an exception; generally rods, sometimes chains. 

4225. You did not see Mr; Fourdrinier's apparatus in operation in the instance 
of which you have spoken? 

No, I did not; it was not in operation when I passed the pit. 

4226. Supposing that Government were to determine to establish an inspection, 
upon what footing do YOIl think that it ought to be placed? 

It is a very difficult question, in consequence of the fear that parties would 
have lest such an officer should di volge the state of the workings to rival parties 
in the trade. I think that a registry of all mine-plans in each district ought to be 
made, for the purpose of preventing the tapping of water, for instance, in which 
many lives have~ been lost from not knowing the extent of the past workings 
of an a4ioining mine; and I think that such an officer onght to be sworn to 
secresy, and that the maps ought to be submitted to him without prejudice. He 
should have a power, I tllink, of stopping the workings, in a certain direction. 
when they approached too near to be safe; too near to the workings of another 
colliery to the rise which probably might contain water. Then. again. he must 
also see the mine without p~lldice. with regard to trespasses, which are of frequent 
occurrence in our district. 

4227. Would they be the cause of much jealousy on the part of the colliery 
owners. if any person were 'sent to inspect their mines? 

No doubt there would; but still, as the law now stands, if a man can hide 
a trespass for six years, nothing can be recovered ;he pleads the statute. This 
inspection would prevent the evil being done. 

4228 .. What degree of examination would enable an Inspector to speak to any 
question of that kind ? 

The .mere production of the map frequently shows a trespass. I have seen 
maps accidentally where I have observed trespasses that r should not otherwise 
have known. 

4229. And you have been able to detect them without entering into detailed 
measurements at all ? 

Merely from their own surveys. 

4230. Such things are frequent. are they? 
They are, I am sorry to say; I think the appointment of a Government Inspector 

would be the means of preventing them, and that the landowner, and also the col
liery proprietor WO?\d feel the benefit of it, for we make them pay the smart, of 
course, when they trespass. . 

4231. Then you ould consider it a matter of necessity that any Inspector 
appointed should have~e right of entering a mine, and of examining the plans? 

Yos; and 1 think that he ought to be invested with power to enter on the appli
cation 
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cation of any landowner whose property adjoined, or was in proximity to any E. S. Bar6.,., Esq. 
colliery or mine; for instance, the lessee of a colliery may take a large tract of 
any landed proprietor, and a small freeholder has perhaps a small property in the 12th July ,849, 
middle of this large property; he has no means of going down, unless he files a 
bill of discovery, which perhaps costs him the value of his coal. I know several 
cases where the coal has been worked out, and the party has never had an oppor-
tunity of arriving at a knowledge of it: the late Sir William Follett held, that we 
had no power in a case of that kind to recover; that the statute debarred us . 

• 
4232. Do you think that it wouM be desirable, in any inspection established 

for the purpose of securing the safe condition of the mines, to mix: up the quesfion 
of individual rights between the parties? 

I think it would be much more beneficial to the district if the party were so 
appointed, that on the application of a landowner, he might be empowered to 
make a survey, and if the party complaining were in the wrong, he wonld have to 
pay the costs of the survey. 

4233. Do you think that it would be advisable to confer a power ·of that kind 
upon an Inspector whose appointment was with the view of securing the safety of 
the mine! 

I do not see how you could prevent the drowning of a colliery without invest
ing the Government officer with some such power; he must be a man, of course, 
who is independent, and not subject to local influence. 

4234. Have you ever heard any opinions expressed by the colliery owners in 
South Wales upon the subject of inspection? 

I have not heard many express their opinions upon it. 

4235. You would not be able to speak to the general feeling among that class 
with respect to any such proposal? 

No; I have not spoken to them much upon the subject; I act principally for 
the freeholders; I have very little to do with the tenants, except furnishing them 
with copies of surveys, or matters of that kind. 

4236. Is it not felony to trespass upon your neighbour'S mine? 
It is held to be so now, I believe; it was not so at the time of the case to 

which I refer. 

4237. Supposing, however, Inspectors to be appointed with a power such as 
you recommend, of investigating mines and plans, should you think it desirable to 
confer upon them any directing power as to the management of the mine? 

I do not think they ought to go into the details; they might make any sugges
tions which might occur to them, and of cou~ theil' recommendations would be 
atten~ed to by all the coal-workers. 

4238. And according to your eKperience, should you say that there are many 
points in which the suggestions of such a person, well qualified and well acquainted 
with other districts, would be of value with a view to improving the management 
of collieries? 

, . Yes, I think so. 

4239. You have seen no other method of artificial ventilation at work besides 
this of !\Ir. Brunton? 

There is a fan applied at the Abercrave Level, in the Swansea Valley, for driving 
air into the level. 

4240. Something of the same kind as Mr. Brunton's? 
No, of small diameter j Mr. BrulJton's is of large diameter. 

The Witness is directed to withdraw. 

Ordered, That this Committee be adjourned till To-morrow, 
half-past Two o'clock. 

(164. 12.) 3D2 
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Die Veneris, 130 Jutii 1849. 

The LORD WHARNCLIFFE in the Chair. 

JOHN TREVOR BARKLEY, Esquire, is called in, and examined as 
follows: 

4241. YOU are a Mining Engineer? 
I am. 

4242. How long have you been engaged in that pursuit? 
I was engaged for five years as a Mining Engineer; subsequently I have been em

ployed as a Civil Engineer, under the late Mr. George Stephenson and Mr. James 
A. Longridge. 

4243. With what mining districts are you most particularly acquainted? 
I am most particularly acquainted with the Northern districts, Durham and 

Northumberland; I have been connected with a considerable number of collieries 
in that coal-field. 

4244. Were you connected with those collieries in the capacity of an Engineer? 
In the capacity of Ii. Mining Engineer or Viewer. I was a pupil of a most 

,eminent Mining Engineel' at the time, and in that capacity was connected with 
them; subsequent to the termination of my pupilage, I remained under that 
-gentleman for a short period. 

4245. Have you turned your attention especially to the subject of accidents 
occurring in cool-mines ? 

Yes, I have been engaged in other colliery districts; I have had opportunities 
-of conversing with many colliery managers, and becoming acquainted with the 
practice of their several districts. From information so acquired, I am convinced of 
the great disparity existing in the different districts, and even ill adjoining col
lieries of the same district, with reference to the means adopted to protect life; 
and some few months since, having read the accouilts of accidents that had 
occurred in various coal-fields, through, I believed, the insufficiency of those 
means, I was led to consider whether the' publication of some practical work, 
descriptive of the arrangements and ventilation deemed best in the dangerous 
coilicries of the North, might not be the means of diffusing some more general 
knowledge among the miners in other and less protected, because less naturally 
fiery, districts. When I came to enter on the subject in detail, and more par
ticularly to prepare the diagrams necessary for its elucidation, I came to the 
conclusion, that even in the North a considemble improvement might be made in 
tbe details of the precautionary arrangement. 

4246. Will you explain in what respect you think the system of ventilation in 
the North faulty, and how it would be improved in the manner you have alluded 
to ~ 

I think the principle is perfectly correct, namely, the division of the air and 
mine into main districts, and their subsequent subdivision; but I think that in 
the detail of that arrangemt'nt there iR great want of additionol precaution in 
rendering the separation effectivt', more particularly on the occurrence of an 
accidcnt. 

4247. The present plan is to take the main stream of air down the downcast 
shaft, and when it has entered the mine, to subdivide it into several portion~. 
which portions are taken round limited divisions of the workings ? 

(164.13.) 3 D 3 That 
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J. T. Barkley, E.q. That is the principle; it is in the performance that the error arises. If your 
- Lordships will permit me to produce the plan I have prepared, I will attempt to 

13th July 1849. explain how I propose that those divisions should be made so as to render them 
independent of each other; and I have also brought the plans published of the 
collielies of Haswell and Darley Main, where accidents have occurred, and where 
the excessive loss of life after the explosion might have been prevented by this 
method, at least in my opinion. I have also the working plan of Killingworth 
Colliery, as produced before the Committee of the Lower House in 1835, in order 
to show in what the difference consists; the principle I advocate is the same; 
the variation is in detail solely. I think that the means of regulating the air 

, and an uniformity of arrangements are much required, and I think that by the 
means which I have proposed it may be very simply effected. I am not in the 
habit of offering explanation, and may, perhaps, have a difficulty in so doing-=-

YUk AppendixI., [The Witness produces a Plan}. This represents the plan of a supposititious coal
Plan No. xxm. field; the blue colour is intended to represent the intake of the air, it being so 

termed until it leaves the last working place; it is then coloured yellow, and is 
considered as the return air; two shafts of equal diameter (15 feet) are shown 
as penetrating the supposed seam. We will first assume the motive power of. 
ventilation to be determined, reserving that subject for after-consideration. The 
air is divided into two currents at the bottom of the shaft, and at the point A is 
again divided into two volumes, one portion ventilating the north main division 
of the mine, and the other the east; on the southern side a similar division takes 
place. Now, the object sought is to keep all those divisions totally separate, so 
that any accident originating in one of them should be confined entirely to that 
locality. Round the shaft I leave very strong barrier pillars of unwrought coal, 
as is the practice in opening new collieries now in the North. The galleries 
surrounding those barrier pillars likewiRe are prepared for the ;main returns. We 
take the northern division of the air from A. At the first intersection it is 
spanned by the crossing conveying the return of the eastern workings to the up
cast, and at the next intersection a similar crossing of a moiety of its own column 
is shown. Up to this point, these divisions are termed shaft-walls in colliery 
working. 

4248. You mean those blocks of coal? 
Generally so, but the galleries more particularly. The blocks are called 

the shaft-barrier pillars. 

4249. Being blocks of coal between the main passages close to the shaft ? 
Yes; they are left very large on purPose to support the shaft. Being the last 

portion of the mine worked, it is very necessary to leave them strong, to preserve 
them from being in any way crushed by the incumbent strata; formerly they were 
frequently so; and when that occurred, the area of their walls or surrounding 
galleries was reduced, the return of the .air was interrupted, and a great degree of' 
danger consequently ensued. To return: the air continues in one undivided 
column, it being left to the discretion of the mining engineer to determine at 
what distance in the exploring drift he will commence the main workings by the 
first subdivision of the district. At that point, B, I divide the air, continuing 
the main portion in the exploring drifts, the remainder passing into the first east 
panel, or first working portion of the mine. Now the custom in the North of 
England, and in other districts, is, to connect each gallery of these panels with the 
next return gallery of the main exploring drifts; I connect it with those ,drifts, 
but at two points, one being the intake connexion. the other the return. 

4250. On the prllsent system is it usual to make it cross in more places? 
Usually the galleries, meeting the intersection C, D, would be continued as 

shown by the lines dotted red. In this panel the principal portioJ;l of the coal is 
shown as worked off totally. We will, therefore, proceed to the next or first west 
subdivision E; there we find the same system exactly pursued. A portion of the 
main current is again diverted, and passes under the west main return, and. on joining 
the panel, it passes likewise beneath the return of its own separate division. 
Then, in the usual way obtaining in the North, I proceed to ventilate this 
district; it is advisable not to confine the intake of the air to a single gallery 
further than is unavoidable; therefore we allow a portion of the air to pass into 
a gallery south of the main intake of the panel, uniting with that current at the 
last intersection, and it is confined to that intersecting gallery as the principal 

directing 
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directing pR8SBge, being carried up to the places where the men work by means of J. T. Barkley, E,'1_ 
brattices, Bnd is prevented passing directly east to the return by wooden stop. 
pings; aU other stoppings marked black being formed by a brick wall, closely 13th July 1849. 
backed by several yards of coal. 

4251. Do you mean of solid coal? 
I mean of dust or foul coal, which, being unsaleable, is left in the mine. 

4252. Coal placed there to strengthen the stopping? 
Yes; it is the usual practice now 't<1 drive what are called stow-boards to 

contain the rubbish produced in working the exploring drifts, while in the other 
workings it is left on one side of the gallery: now the drift intersection stoppings, 
and those on either side of each main panel intake, I would have backed, as I 
before said, in order to render them infinitely stronger than at present. 

4~53. Do you thiJik that that would render them strong enough to resist a 
moderate explosion? 

I think that 14 tons of coal, faced by a well-built wall, presenting an opposing 
area of but 30 square feet, would resist an exceedingly violent explosion. I have 
witnessed the effects of explosions, one of extreme and most unusual violence, 
but I have never seen anything they effected which would occasion material 
injury to the stopping I have described. 

4254. Have you seen any mines after explosions? 
Yes. The principal damage in a mine after an explosion is caused by the 

fo.ll of the roof; where but little timber is found necessary for its support, an 
exploMion effecta comparatively little injury; but where the roof is supported at 
every yard by props, when those props are swept out by the concussion and 
reaction of the air, the roof falls, and great damage is inflicted on the working 
plant, and a great outlay is necessary to restore the galleries to working order. 

4255. Is it not generally the case, that after an explosion almost all the 
stoppings of a mine are blown out! 

Yes, but in many districts, and in some collieries of every district, the stop
Pings are generally defective, referring them to the unbacked wall as the standard; 
such was the case, if I remember rightly, at Darley Main, and was so stated in 
evidence. 

4256. That wall alone? 
Yes, thu.t is the nature of the stopping, as at present generally considered perfect. 

4257. Is there nothing added to strengtben it 1 
In few instances; and when added, it is often with the view of removing th,e refuse 

out of tbe way; nor is it compactly placed, as it is not intended to give additional 
strength to the usual wall; the intersection is merely used in place of a stow-board. 

4258. What do you. call a stow-board 7 
They are short galleries driven to put the waste portion of the coal into, or the 

stone frequently removed in forming the rolley-ways in passing through faults 
in the strata. I return to the current' passing through the intersection adjoining 
thll working face of the west panel: adjoining, 1 have introduced a sligbt dislocation 
of the seam as marked pink, not sufficiently large to interrupt the working ; and I have 
shown bere. but more fully in the next west panel, the method of passing it, and 
the way in which it is usual to resume the old form of working afterwards. The air 
is now confined to the last north gallery, through which the whole current passe~, 
with the exception of the small scale penetrating througlr each of the wooden 
brnttioed stoppings before alluded to, and which is all tha.t is required to ventilate 
these galleries, where very little exudation from the coal is a.t thu.t time taking 
place, owing to the unwrought pillars in the immedia.te proximity being left of 
1\ sufficient size to resist the incumbent pressure; on lea.ving, it is conveyed by 
the pillar or broken working to the return, skirting, as it proceeds. the whole 
exposed portion of the goaf, and resuming a.t every intersection the portion it 
before permitted to escape during its course through the fdce gallery. I have 
now. though hardly intelligibly I fear, followed the ventilating current through 
the working portion of this district; a.nd, before pursuing the inquiry into the 
system adopted for its return. I will a.Uempt to explain the nature of a goar, 
or.of that chasm left after the removal of the coal. A very common impression 
eXists among unprofessional men, that the goar can be ventilated; thu.t it is possible 
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J. T. Barklev, Esq. to direct or force air through it; I believe firmly that it is utterly impossible to-
-- do so. Again, it was supposed that though it was impossible perefectly to veuti-

13th July 1849. late it, yet, by connecting it immediately with the main return, a certain portion of 
atmospheric air did percolate, and remove a considerable moiety of the galt 
generatec. I will explain why this belief is erroneous; that it arises from a mis
conception of its nature, and neglect of due consideration of its size. - In the 
limited extent of this plan, in this panel it is about four acres. 

_ 4259. And very frequently in those mines of the North are they of great 
extent? 

Very great extent indeed; it is imagined that the goaf is a concave basin; that 
as it increases in circumference, so it increases at the height of the crown. Now, 
the goaf is not of that form, nor do subsequent workings affect it after the roof 
has once fallen; this is proved by the indications found in the seams worked 
immediately above the goaf, and within the range of its influence j we find there 
dislocations of the strata, small faults, occurring at irregular intervals, which are 
not· met with in higher or lower veins, and are consequently produced by 
the subsidence of the intervening measures. From this we deduce the chaotic 
nature of the goaf itself; that it consists of numerous interstices of varying" 
dimensions, closed entirely or partially from one another, but similar in general 
irregularity. In these cells the gas generates, issuing from a thousand jets in the
inferior coal, left frequently unworked at the top or bottom of the seam, or 
otherwise penetrating from the small seams usually lying in the immediate 
vicinity, but now connected by the the fissures formed in the general disruption con
sequent on the removal of the coal. Thus, the goaf becomes a huge gasometer, an<f 
the attempt to effect its ventilation, by forcing air through its extent, must be 
perfectly impracticable, anet moreover, must be injurious. 

4260. Why do you think that 1 . 
Because otherwise we can confine its outlet to a defined and limited line, which 

is not extended in proportion to the allgmentation of the goaf area. Across that 
line (the line marked blue) I know that whatever exudes must pass to reach 
the working portion of the mine. By the other system we have it constantly 
liable to evolve at every connexion with the main return; by referring to the
dotted red lines this will be understood. When the pressure of the barometer is
heavy, the gas is pent up, and confined by the density of the atmospheric current; 
but when the pressure is reduced, it escapes in a greater degree. Now, by 
lilniting . the escape to one defined portion, where the decreased density can 
be counteracted by increased velocity, readily and effectually applied, the 
danger is rendered infinitely less than it would otherwise be were the escape 
permitted to take place at other points removed from constant insp~ction, and 
much less easily subjected to additional ventilation. This argument is also appli
cable to the case of gas ejected by the fall of a large area of roof; when, as some
times occurs, acres of coal are removed before the subsidence of the roof takes 
place. Your Lordships will likewise notice, that the intake air is not only con
fined to the blue line marked as surrounding the goaf, but that it penetrates its 
boundary, sweeping by the extreme edge of the standing -coal (a sufficient
channel is always -left by the support that coal affords), and thus a perpetual 
current is kept up, in addition to the main dmught conveyed by the nearest 
converging gallery. This principle is the system of panel ventilation that usually 
exists now in the North of England, in the new collieries of that district, per
baps in South Durham more especially. I should explain, that the pillar working is 
discontinued at two pillars' distance from the main intake of the panel; those are 
removed at a subsequent period, when the further advance of the panel is aban 
doned, as is shown in the drawing of the first east panel. In that case the air is 
divided at the last intersection, and forced by the goaf boundary; thence it returns
on either side, till it again unites before joining the main return. The other 
districts denote val·ious degrees of advancement, and one, the second west panel, 
is represented with only the working and intersecting galleries removed, and also 
the system of arrangement adopted to effect the ventilation, but requires no special 
explanation. Between each panel, and between the panels and the drifts, such 
space of coal is left -as the nature of the coal and incumbent strata mr.y demand 
to permit of its after easy removal; the said panels being also turned from the
main drifts at equal distances, but at varying points on either side, so as to e/fpet 
-what in masonry is termed breaking the joint, and whicb is intended to act as a. 

safeguard 
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safeguard in this instance by rendering the communication less facile. I now address J. T. Bark1f!l' E'f. 
myself to the details connected wi.th the return air. The last intake dh'ision 
occurs at tbe last intersection of the drifts, and immediately commences to return 13th July 1849. 
in two columns; I'esuming at the returns F. G, II, I, J and K, its former 
volume, and Ilfter the total ellst portion has crossed the arch over the centre 
exploring drift at the intersection of the shaft waIls, the whole CU!'llent trnvel-sing 
the north main divi~ion, unites in a single column, and passes at once to the upcast 
shaft. In the panel returns the system pursued would be as follows: I take the 
return air of panel E; it crosses the intake at the point shown, aud thence at an 
abrupt angle passes to the gallery leading to the main return; in this gallery a 
regulator is placed; similar regulators are also placed in the other district returns, 
as at F, G, H, I, K; by these regulators the admission of the proper proportions 
to each district is accomplished, and the additional volume required by an 
increased exudation directed to the affected district. Opposite each panel return 
in the stopping of the main return, a similar l-egulator, but of smaller dimensions 
(ahout I' 6" square), is inserted, by which a current of pure Ilir can be paSsed 
Uirectl y to join the south return, and purify it previous to means being taken to 
remove the danger by stimulated ventilation. I specify the si"e of these last-

• named regulators, as they should permit, when necessary, of the passage of a man. 
I would lise three different sized l-egulators, tCl'lJled the shaft-wall or main-return 
regulators, the panel-return and exploring-drift regulators. But a similar scale 
of areas, as far as the dimensions would allow, should be marked on each: the 
D18in regulators would allot the proportions to each general division of the mine, 
the panel-return regulators to the subdivisions, and the drift regulators would 
admit clean nir when the returns were foul. By these means the internallllTllnge
ments for ventilation would be completed. Nor in advocating' this do ! forget 
that no system can be Justified which obtains not the greatest quantity of coal 
per acre at the least expense per ton, and that to effect this and security com
bined, must be the great object which we desire to attain; and I furtber believe 
that no two of these advantages can be secUl'ed witbout the possession of the 
other. I continue the explanation of the plan: each main return, as you per
ceive, is kept totally separate and distinct from the one on the opposite side, the 
only posR/ble communicatioll between the two being at the crossings Land M ; 
of course thel'O is, besides, a communication at the last intersection of the exploring 
drifts. 

4261. Whe.re the intake air is divided? 
Where the last of the drift intake air is divided. The crossings L and M span 

the centre drift; on the top or crowl! a door is fixed, which, when opened, con
nects the main returns: in either return,l!outh of the crossing, a door is snspended 
by a hinge; the said door being kept open by a support beneath, which when 
I'emoved, allows it to fall; it then, after a short pendulous motion, remains at rest, 
and closes the return. Now, when this is the caae, by opening the doo:r on the 
adjoining crossing, the curl'ent is diverted into the opposite return; and passes with 
it to the shaft. I suppose the west door closed and the diversiou made into tile 
east return; it is desirable to convey tliat current to the upcast, without per
mitting a junction with the J'Cmaining portion of tbat division air. This is effected 
at once by closing main regulator 0 and opening P; and with each return of 
each main division the same can be done. I will explain the reason why tbis is 
so very necess8l'y; it is because when we increase the quantity of air admitted to 
tbe mine. we wish to carry it all to the point where an accident has occurred, or 
it.~ presence is required from other causes, and not to decrease at the same time 
the volume of air passing through the other parts. When no accident has oc
curred, this is simply effected without the diversion of any portion; but when that 
is lrunentnbly tbe case, the diversion of the portion 011 the affected side of the 
exploring drifts lying beyond the panel injured is necessary for the retention of 
ventilation, and as offering a means of escape to the men. The goaf of panel E 
is the most dangerous place where an accident can occur. We will suppose tbat an 
accident has occurred in that goaf: and it here becomes necessary to explain. 
that the impression that carburetted hydrogen explodes with the rapidity of and 
in a manne.r similar to an electric flash, is erroneous, except in cases where, owing 
to great negligence, it is permitted to accumulate in an active form. I will 
attempt to explain the rationale of an ordinary explosion in connexion with a goaf. 
Mr. George Stephenson once related to me the aspect of an explosion he wit-
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.. J. T.BorIJeV,Es,. nessed at Killingworth Colliery, in IB06. Mr. Stephenson was a most excellent 
~ authority in those matters. He mentioned what I now allude to in his evidence 

'ath July ,849, before the Committee of the other House. He told me that, when at Killing
worth in that year, he saw au explosion take plaee, he saw it come to bank, to 
use the usual expression. For a quarter of an hour the shaft emitted a. dense 
black smoke. _ Now the propulsion caused by the expansion of the atoms ill com
bustion must have been continued for that period to have produced that effElf)t; as 
the instant the fire goes out a vacuum is fo~ed. The carburetted hydrogen 
combined with the oxygen of the atmosphere In a state of incandeseence would 
dissipate as ~eam; and the moment the vacuum i~ formed, the air rushes in, ILnd 
therefore would eut off any emission from the shaft, ILnd thus the duration of the 
eXflosion i. ascertained. 

4262. Was there an opinion to that effect stated in lIr. Stephenson's evidence? 
No; it is the simple deduction from what Mr. Stephenson stated that he saw. 

Mr. Buddie likewise was present at an accident which occurred at the Row Pit, 
. Harraton Colliery; he said that on that occasion the blowing-out lasted for about 

five minutes, and formed in a large black canopy over the pit; suddenly the stalk, 
which was of the diameter of the shaft, was withdrawn, and it floated away; the 
stalk was cut off immediately the combustion ceased, and on the formation of the 
vacuum, when the air nlshed in. It is very evident, on a little consideration, that 
thiR must be the case when the explosion is connected with a goat; such as I have 
described it to exist; it elucidates what I said on that subject; the gas there 
confined is very pure; but carburetted hydrogen without its proper admixture of 
atmospheric air will not ignite; it requires a proportion of oxygen; but that oxygen 
is only to be fo~nd in the current at the goaf boundary; in that current, then, the 
combustion arises, and it immediately passes with extreme rapidity by the exposed 
line, but with less eagerness in the return direction, not acquiring the oxygen so 
rapidly from the departing stream; it repels the intake also, but by this act is also 
checked; then retires; the atmosphere follows to the partial vacuum; mingles 
with a fresh portion of hydrogen, which has been withdrawn by the same means 
from the goaf interstices; another explosion or more eager ignition ensues, and 
the same process is repeated; the force of repulsion and the extension of the flame 
being in opposition to the advancing ventilation. 

4263. Is that the observation of working people in the pits f 
Yes, it is a common remark, and is always expected; of course a proportion of 

power is directed towards the return; but, meeting with no resistance, it causes less 
injury, nor does the Hame'extend in that direction, Now, supposing that goof to 
be connected with the main return by the red dotted lines; thegas there evolving 
would ignite, and, passing in the manner I assert, would eommunicate, under ordi
nary circumstances, with the goaf of the adjoining panel, supposing a similarity of 
form in that also. 

4264: That wonld depend entirely upon the quality of the air in the passages 
between the two, would it not? 

Your Lordship thinks that if the main return air was not previously of an . 
explosive nature, it would prevent the passage of the flame; I think that suppo
sition is hardly correct. I would instance the jet of a 'common fire; as first seen, 
it is a black pitchy vapour, passing off in tne general draught, but immediately on 
ignition, projecting itself into the pure current of the atmosphere. I allude in this 
evidence more especially to an explosion in connexion with a goaf, as in working 
the whole coal, in my opinion, no great accident can, without some want of skill 
on the engineer's part, or negligence on the part of the under officials, take 
place. 

4265. The carburetted hydrogen could not pass in opposition to the 'Current of 
fresh air.; the explosioll may take that course if the carburetted hydrogen is 
mixed in proper proportions for combustion, but the carburetted hydrogen cannot 
pass against the current for the purpose of gaining the proPOrtiODS ? 

In practice, something very similar occurs. 

4266. The fire may pass against the current? 
It is the lire I have stated that passes a.,aainst the current. 

4267. In order to admit of that, is IIOt this necessary, that the current itself np 
which the fire passes should bEl in a condition to explode? 

Not 
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Not by any means ; take the accident at Haswell CoIlieryas an ~ple; there J. T. &rlJe!l. Esq. 
are the two gOll.ves; those two goaves "'ere connected; a pure current mtervened, -

h . tr d 13th July JiI>4o. yet t e conneXIOn was euecte . 

4268. Must not there be some other explanation of it; is it not impossible that 
the lighter air should pass upwards against the current of the. heavjer air? . 

It is by the propulsion or repulsion of the air, and the contmuous exploSlon: the 
carburetted hydrog~n in the expansion of combustion opposes the main current 
of the air; it repels that current, andrepeIling. pursues, conveying the jet of flame 
much beyond the boundaries to which tbe explosive mixture was confined.. If 
you take any small blower which you can ignite without danger, you will see the 
explosion spread over a very much larger area than was before impure; you may 
advance a candle, without producing any change, for some distance; further on it 
effects ignition, and the flame immediately pasees into the previously unexplosive 
mixture. 

4269. That seems to be assuming the question that it was not explosive 
before? 

We try it by applying flame; if it could explode, it would explode then. 

4270. Assuming that y<>u are correct in that, will you proceed with your expla
Dation? 

The flame would pass against the current, fluctuating as described, till the 
combustion ceased, consequent on the dissipation of the hydrogen; while the air 
repelled would rush through each gallery with extreme violence, but being confined 
to abrupt angles would lose power at every tum; and by two galleries alone finding 
acee~s to the panel intake, and then divided and opposed by powerful stoppings and 
the Aolid coal would reach with dimini$hed force the main intake, and again opposed 
divide. The power propelling the return is met near J by a right-angle, but, 
destroying that regulator, divides in the main return, having sufficient 'power also 
to eject the drift regulator, and, passing through the aperture thus formed, to join 
the repelled intake air in the centre drift. I have described no crossing as 
destroyed, and I see no necessity for their being so by the air passing with what
ever rapidity it may between their abutments; but crossings are generally built 
rather lower than the usual passsges in the mine, because it is inconv~nient to 
take down a greater height ef roof, and, consequently, an opposing area is offered 
to the violence of the stream: I think that by building them in a more cautious 
manner their destruction might be avoided in a. great degree. 

4271. Do you know the plan which has been adopted by Mr. Elliot in order 
to obviate accidents of that kind, namely, making a passage through the coal 
fuill? ' 

I understand it to be by carrying the return over in a tunnel; it is a very 
excellent plan, but it cannot be adopted in all mines, by reason of the deficient 
lleight of the sealn. 

o 4272. I t might be taken through the superincumbent rock? 
Yes; I can see no objection to it, and a. most excellent result; if that were 

DOt done, I think that if care were taken in building the walls, so 8S to build 
them perfectly flush with the side of the pBS8llges, it would have a somewhat 
similar elfect. Now, if when the blast arriYes in the centre drift, the current is 
sufficiently strong to destroy the eBst stoppings, the whole of that division must 
be cut off; I do not believe that it could without negligence in the etection of 
the stoppings do so; if the colliery WBS exceedingly fiery, these panels could not 
perhaps be commenced so immediately in the neighbourhood of the shaft as shown 
here; but in most, indeed in all collieries, witll the exception of six or seven in 
Durham, and three or lOur in South Northumberland, it could be done. Ordinarily, by 
the destruction of the stoppings, all the panell beyond the site of the accident would 
be cut off by the carbonic acid gas evolved; as here shown. the east side remains 

• uninjured, and by the adaptation of the power secured by the swing-door and 
dumb crossing, the separation of the other panels is effected, aud the men's escape 
secured. The swing.door, as I said previously, is supported from beneath; the 
reversed current passing along the return, removes that support, and the door 
fulls. 

4273. A sort of vahoe ? 
Yes; the men working in the n6ll:t di~sion of the mine are aWllre an accident 
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J. T. Barkky, &'1' has occurred; they hurry into the return, a~d come . do~n as far as that door • 
. _ pass over the dumb crossing from the west Side (leavmg 1ts door open), and from 

13th July 1849. thence proceed directly to the shaft. 

4274. Then the result is, that the principal object of the plan, as YOl.l have 
explained it, is, in the first place, that t~ere. should be a more complete sub
division of the mine for the purpose of ventilation! 
. Yes. 

4275. And, in the next place, that there should be of two passages kept for the 
1"eturn air, one always free, if possible, after all accident? . . 

Yes, aud when any division of the mine is foul, the power of directing the. 
additional current procured to that division without delay, and with great cer
tainty. In the usual system of arrangement, and when rarefaction is adopted as 
the motive power, we are obliged to check the current of air passing through 
other divisions on purpose to throw the excess of air so gained into the division 
where it is required; of course by doing so we are liable to render the other 
divisions foul also, if the air is not in excess previously. 

4276. You say that in the new pits opened in the North there has been much 
more attention paid to the subdivision upon the principle which JOu have been 
explaining! . 
. Yes, very much greater attention has been paid in the North; but in some coal~ 
fields, with barely the exception of a single colliery, no precautions; and hardly 
any ventilation, is enforced; in other districts, pne colliery may be fitted with 
every known means, and others, in the immediate vicinity, be grossly in want of 
the most ordinary reqnirements. 

4277 .. Does this plan,- which you have drawn out bere, correspond in general 
principles with the method adopted in those new collieries! . 

In general principles; but uniformity in the arrangements is not insisted upon 
in so great a degree, nor is the regulating system so defined, or the non-colUlexion 
of the divisions and subdivisions so thoroughly obtained. 

4278. And it is an essential part of your plan that there should not be more 
than two passages from the main chaunels into each subdivision of the mine r 

Never more .than two. ' . 

4279. In. the present plan of working, they have passages at each of those 
compartments? 

At every other one, as the dotted red line. is intended to represent, it being 
usual to leave large pillars to support 'and protect the exploring drifts. I must 
now show how it is possible to direct and control the volume passing into each 
division and district; to do this more simply, suppose the dia.,OTaIll No.1, on the 
general piau, to represent at U the main intake of an air division, "\V the llpcast 
shaft while the connexions denote panels provided with regulators, situated at various. 
distances. I show the quantity of air in the first place to be 40,000 cubic feet, 
which, at 8,000 to each division, will giye 5 as a certain number. By.the auemo
meter we adjust the velocity to the area of each regulator, so as to effect an equal 
6upply to each panel: then to first intersection the velocity is as 5, to the next 
as 5-1, one-fifth porti(ln of the \"olume being lost; and the same is repeated till 
the ail, before the final return is as 5-4, or oue; but. resuming its velocity ou the 
resumption of its volume, it joins the upcast with the velocity represented by 5. 
In No.2, I exemplify the method of directing an additional current of 8,000 feet 
to the thir4 panel, without affecting the quantities ventilating the other districts, 
and also without having recourse to the anemometer to regulate the consequent 
reduction and expansion of the regulatiug areas. • 

4280. You do not mean after an explosion, but under ordinary circumstances? 
Under ol"<iinary cil'cumstances, or after an explosion, ifthe diversion I before • 

descrihed wos accomplished, when the shaft wall regulator of the injured division 
would be the agent employed-[The WiJness t:.zplains the same Up071 the Ptan]. 

4281. Is there any other plan of regulating doors of that (lescription 1 
Regulating slides or doors are adopted, but not on this principle; the quantity'of 

air admitted by them being left (without being calculated) to the discretion of the 
. . proper 
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proper official. In dingram No.3, a more complicated dispersion of the inoreased J. T. Barkicll &". 
volume is reprel<ented, and the consequent variation of area in the regulators, which -- ' 
arc thu8 found; the additional number of feet that would pass through each regu- 13lh July 18.t9. 
lator, if permitted, is discovered, and is then referred to the number of feet then pass-
ing, ani! thus the increase or decrease of area is determined. Nos. 4 and 5, represent 
the downcast shaft, and the four divisions of the mine, with regulators supposed to 
be situated iu the shaft-walls: the process now alluded to is again repeated, and 
the additional volume directed to the proper main division, where it is subdivided 
by a similnr calculation. Thus, by using the anemometer to regulate the original 
area.~, and with a scale marked on each regulator, the subsequent changes may be 
caloulated, and the necessary orders given with the utmost promptitude and 
correctness, WitllOut leaving anything solely to the judgment or discretion of the 
official charged with the execution. 

4282. Those rl"gulating doors, as you call theDl, wouM be a sort of sliding pat
titions ? 

Yes. sliding from the bottom towards the top in a well-fitted frame; and. by 
attention a complete clllSSification of proportionate areas and distances might be 
compiled, and these he again refelTed to the pressure on the steam-jet, where 
that motive power is adopted. The fault in the east workings of the mine is 
supposed to be too great to admit of its being penetrated by the panel C ; and 
the exploring dlifts turned in a north-east and south-west direction from the east 
main ~hannel on the further side, are intended to show how the form and prin
ciple of working Dlay be resumed, when, as is usually the case, the cleavage 
requires that the working galleries should be driven at a certain angle, to prevent 
waste of eoal, while the dumb drift and double crossings (coloured sienna) are 
necessary to allow of the diversion of the air, when other districts of the new 
drins are commenced. I would explain also, that every main district or sub
district is provided with a sepal"Ute return, up to the immediate neighbourhood of 
the upenat, in case any accident or necessity should arise. 

4283. In short, you would consider it a matter of great importance in ali plans 
for the ventilation of a mine, that there should be as much isolation as possible of 
the different parts of the mine? 

Certainly, as much 8B possible. 

4284. Is not 'there an additional advantage gained by splitting the air and sub
dividing it very much, namely, that the force of the ventilation is renderell greater 
with a given power by that means, than by keeping it in one current? 

Yes; it expands when kept in one CUITent from the heat of the men, and is 
loaded with the impurities, arising in working, and much of its power is destroyed; 
:the air is, of course., much purer when conveye.d but a limited (listance; indeed, 
every advantage is gained by the subdivision of the air; and none of. the most 

. dangerous and fiery mines, such as are alone found in the N orthem field, could 
be worked with the degree of safety they now are but for that principle. 

4285. Do· you think that a; plnn BUch as you have been describing would be 
applicable to all the different beds with ,,-hich you are acquainted in the North of 

"'En .. land? 
. it would be applicable as differing but in the minutia of detail from the present 

system; and more, I think it would be applicahle to any system of working that 
obtains elsewhere. In the long-waH system, where they remove the whole face 
of coni at one operation, I see no difficulty to oppose its introduction, or why that 
removal should not be made in regular divisions. 

4286. The long-wall system seems to he upon a different principle altogether, 
namely, having. all the workings in one continued line, and passing the ventilation 
-entirely along that line without any subdivisions, luning one single channel merely 
for the passage of the air? 

Tbat line being, in fact, similar to an extension of the face of our broken work
ings. Now, I Bpt'nk coufidently, ,,-hen I say that no excuse could be oftered for 
the introduction, of such a system (where any gas wbatever is generated) unpro
tected by divisions of the mine, and the necessary divisions of the air. 

4287. It would appear, according to the descriptions of the long-wall system, 
that the remainder of the mine ie left without any coal, and that therefore it is 
not neeessary to ventilate it ? 

.' (164.13.) 3 E 3 Yeto, 
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J. T.BUT~ley, ESf. Yes, in the long-wall system; the working ~ce is the goaf~o~?daryin all cases, 
and if an ·accident occur!! in any part of that line, when no dIVISIOns are opposed, 

13th July 1149· all the men in the mine must be infallibly dt'stroyed. If gas exists, it is in the 
goaf it will be found, and at its verge the men work; the deduction is obvious. 

4288. Ail it has been ,described to the Committee, one of the advantages of the 
long-wall system is, that it makes th? ve~tilation so extremely simple, confining it 
to one single passage along the workmgs r 

If you confine the air to one single passage along the workings, and interrupt 
it at anyone point, all the men beyond the interruption must be killed; and in 
the long-wall your Lordship describes, the possibility of escaping by the return 
must be most doubtful. 

4289. But does it not make the occurrence of an accident much less likely, 
because the ventilation is so complete 1 

In most long-wall districts but little gas evolves, and a single current is alone 
required to permit of the works being continued; but almost invariably in such 
cases, unless the mine is most limited, the ventilation is most oppressive and 
unhealthy, from the nature of the unexplosive gas generated in the place of fire
damp; but where carburetted hydrogen is found in any quantity, a certain sepa
ration and division is attempted, with skill and effect in some cases, but,. generally, 
in a most imperfect and slovenly manner; and I wish to say, that when fire-danJp 
does exist, the use of the unprotected candle in the immediate proximity to a 
large goat; where the sudden full of a portion of the roof, or an alteration in the 
density of the atmosphere, may bring the flame and gas into direct contact, is most 
culpable and wicked. 

4290. Have you seen the system adopted in the Midland Counties at all ? 
I have not; I have been in North Wales, Somersetshire, Lancashire, and 

Cumberland, besides the great Northern field. 

429J. Have you seen it in operation in the North? 
In Lancashire, in the neighbourhood of Bury. 

4292. Have you tbere seen the long-wall system pursued? 
Three or four years ago I was with a friend of mine; he was surveying; the· 

system was as I have related, and little gas was generated. The gentleman 
I accompanied had been educated in the North; he spoke fuvourablyof the 
system generally, but strongly reprehended the vicious arrangements too often 
applied. 

4293. Is it adopted anywhere in the North of England, so fur as you know 1 
No, I do not know any colliery in the North of England wht>re it is adopted; 

it was.attempted to be introduced; but where theineumbent strata is very oppres
sive, and the roof does not full readily on the removal of the coal, the fuca is so 
much crushed, that when obtained, the coal is so very inferior in size as to rednce 
its value ·greatly; where these difficulties are not met with, I believe the system to 
be good. 

4294. It would only be possible to apply a system like the one which yon have 
been describing to a colliery recently opened ! 

To a colliery recently opened more perfectly. 

4295. Y oucould not apply it to a colliery already in existence! 
In the continuation of that colliery yon could, and where already explored, in a 

great measure, by the introduction of the backed stopping. 

4296. Supposing you were working a long fuca of coal, frequently interrupted 
by dykes and throws, it would stand ratht;lr in the way of your system, wonId it 
not? 

I think I answer that by the east workings. There is a large intersecting dyke, 
as I before explained; we pass through it by means of three exploring d.'"ifts, and 
resume the working form immediately; three exploring drifts should be always 
used, instead of two; in most new collieries that is the numher adopted. 

r/ 

4297. S~pposing, instead of these two dykes ,in this extent of workings, you 
had the frequen~ intersection of dykes, which often happens, would not it create 
great difficulty? 

It 
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It would not create more di ffie.ulty than is met with in the ordinary workings 
of the North now; we work now on the same principlll as these panels. The 
exploring drifts are always advanced, and thence their name, and by that means 
we know where the lines of dyke extend. 

4298. 'With regard to the expense of a system like this, would it be great? 
The expense would not be more than is at present incurred; the number of 

doors is reduced as much as possible, and great advantage gained by the reduction. 
The only additional expense is in the stowing at the back of the stoppings, and 
yet the small coals might just as well ~e placed there as in the usual boal·d, at 
the cost of a very slight inconvenience. 

4299. Which is waste? 
Yes. 
4300. And this, you think, might be put into the stoppings? 
Yes, to strengthen them. 

4301. That seems so obvious an arrangement, that one should imagine there 
must be somc reason for not doing it; what is the reason for making these stow-
boards, and not placing the rubbish in the stoppings? . 

In alI mining hitherto in the North of England principal attention has always 
been directed to keeping up a good ventilation; and a good ventilation is equally 
kept up by a 9·inch stopping as by a 12-feet one; but I recommend, in addition .. 
precautionary an·angemcnts to preserve life after an accident has occurred. 

4302. But it is weH known, that in the case of an accident all the ordinalT 
stoppings are blown ont? 

Yes, but they nre not backed in any way. 

4303. Must it not have been an object with the viewers of mines to take any 
step which was likely to obviate such a consequence as that f 

I must explain: in the first place, it is inconvenient, in some measure, to have 
to retain rails in an intersection after the next is c/)mpleted, for until then no 
stowing can be eommenced; and, moreover, the coal obtained from the stow. 
boards is generally of an excellent size, and renders the sample of coals from the 
narrow work or drifts an average one; and again, the backing of the stopping 
would rarely alford the space requiTed. 

4304. You would take these main passages, then, in the same direction as the 
principnl passages of the mine are taken now? 

Exactly in the same way, that way being first determined as the best. I have 
shown the divisions here at right-angles to each other; that they should be so is 
by no means necessary. 

4305. You propose in this plan that there should be four diIFerellt main 
·divisions ? 

Yes. 
4306. You suppose the main passages in each division to be according to the 

·diIFerent points of the compass; could that ever happen in the working of a mine? 
. ~t would very seldom; not more frequently than in nny other. 

4307. Could you take one set of main passages along the dip or rise, and 
1II10ther along the strike? 

I.u the North country working we are obliged often, in deep collieries, to work 
as much to the dip as to the rise. 

4308. 'Vhen you' toke two lines at right-angles, the one is to the dip or rise, 
and the other is in what they call the strike of the stratum, along the horizontal 
stratum? 

Yes. When J laid this plan out, I supposed that we eunk at the lowest level 
of the colliery boundary, that the north was to the rise, and that the east and 
west galleries were, as nearly as possible, Oil the level; if the rise of the colliery 
provetl to be in another direction, the general form would be the same. 

4309. Supposing you had sunk your pit, l1li this is supposed to be sunk, at the 
lowest point, and yon drove your level upon the rise; would it be possible to drive 
a. main drift here at the lowest point! 
) Yes; I have shown as if one had heen commenced at B. 

(t64. 13.) 3 E 4 4310. Bul 
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J .. T.Ba"'de!J,E.~. 4310. But you would not be able to make your main passage in this direction .. 

13th July 1849. would you r 
Yes, perfectly weIl. 

4311. Would it not be difficult, on account of the water at the lowest part r 
If you have dip workings, tha~ is, workings. below the shaft level, and water is 

found in them, you must remove It by mechanical means. 

4312. The object of the plan is to subdivide all the different parts of the mine, 
so as to confine the consequence of any accident to one of those subdivisions? 

Yes. 

4313. Have you had experience of accidents occurring in coal-mines ? 
Yes. 

4314. In most cases should you say that the mortality from those accidents 
occnrs from the effects of the after-damp, or from the burning? 

The majority of deaths occur from the effects of the after-damp. 

4315. And the fatality of the after-damp arises, in a great measure, from the' 
destructIon of the ventilation, does it not r 

It arises, in a great measure, from the destruction of the ventilation, which pre
cludes its being carried off. I will submit to your consideration a plan I have 
devised for preserving life in those portions of the mine thus affected, and where 
no access to the shaft or nninjured disttict offers, and ;where death is occa
sioned by the action of the choke-damp or carbonIC acid gas, generated in the 
combustion of the hydrogen. The means I propose is a refuge-chamber, placed 
in the main intake of each panel, and supplied by artificial means with respir
able air. 

4316. How would you manage such a chamber as you speak of? 
If you refer to the evidence taken before the Committee of the House of Com

mons in 1835, Mr. Roberts, of the then firm of Upton & Roberts, lamp-makers, was 
examined; he was inventor of a hood, tel'IDed " Roberts' Safety Hood;" it was to 
be used in sewers, where carbonic acid gas abounded, and likewise in mines, for 
the purpose, as he said, of removing the bodies before the ventilation could be 
restored after an explosion. The principle of it was this: the carbonic acid gas 
was passed through lime-water (cream oflime), or chlOlide of lime, or other pre
paration having the same quality; in so doing, the foul or destructive portion 
was precipitated, and the oxygen set free, affording the agent necessary for the 
support of life. Mr. Pereira, in his evidence, affirmed the soundness of the principle. 
Roberts was thus enabled to remain a considerable time where no light would burn, 
and where no unprotected person could remain for two minutes; the application. 
being this, the vapour ip.haled was p8llsed through the composition, and after 
respiration ejected by a separate valve; a sponge was soaked in the composition, 
and the air was passed repeatedly through that sponge. 

4317. How would you apply that to the case ofthe refuge-chamber of which 
you speak? 

I would erect a small air-tight compartment in each panel, sheltered, by its 
position, from the action of an explosion, and of the dimensions, say 8 feet by 12~ 
feet, and 6 feet high; the entrance to it would be by means of double or treble doors, 
suspended by hinges, and fitted closely, to exclude the atmosphere. The men 
having passed to the interior, would eject the air, by means of a force-pump, into 
the foul air in the outer drift. 

4318. By what force-pump do you mean! 
By using a common air-pump in the inside. 

4319. You mean when the men had reached it ? 
Yes. 

4320. How would you let in the pure atmospheric air in that chamber? 
I woul conduct the bad air, (in pressing in to fill the partial vacuum formed by 

the action f the pump,) through a composition, as described. The carbonic acid" 
would precl1 'tate and. form chalk, while the oxygen would aI~ne enter, and, by 

I supplying 
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supplying the necessary ingredient, would prolong the inmates' existence for a suffi- J. T. Btn'ltky, Erg. 
clent period to permit of their being rescued. . 13th July 1849-

4321. You would, in fact, filter the air into that chamber! 
Yes. , 
4322. Then would you keep a constant current through that material into that 

chamber? 
Certainly I would, when used for its special purpose . 

• 4323. If an accident occurred, would not it be affected? 
It would be perfectly tight; it might be ventilated or aired every day. 

4324. You would place those ingredients of which you speak: there, but would 
not pass the current through it continually? 

No, that would be useless; we know that very many cases have happened in 
which, after an accident has occurred, the· unfortunate men have lived a con
siderable time in the mine before eventually succumbing to the deleterious vapour • 

. When the great accident occurred in 1835 at Wallsend, where there were, if I 
remember rightly, 105 persons destroyed, a man was discovered very near the 
shaft; be was an overman, and had collected all the lads under his charge, and 
driven them before him several hundred yards; they were so found dead, and 
it was supposed, from their position, that he had been conducting them as I have 
stated. At St. Hilda 19 men were also cut off when within. a short distance 
of the shaft. Again at Haswell the position of many of the bodies proved that 
life and the power of locomotion had been for some time retained. I need adduce 
no further instances; every collier's experience will at once recall similar melan
choly proofs, and there is reason to believe that many others r~main alive after the 
explosion who remain without leaving the galleries or places in which .. they 
work: as to do so when no refuge offers may but be the means of accelerating 
their impending fate, and thus, in perfect darkness, and paralysed by the co1,l
sciousness of their hopeless state, they await the merciful lethargy and certain 
death. 

4325. ·"VluLt kiud of apparatus would you place in this chamber in order to 
enable them to obtain th", fresh air? 

I am not prepared tei answer that question decidedly; in the course of a few 
days 1 shall be able to do so, I trust, in a satisfactory manuer, when I have con
sulted with othel"!! on the subject. What I proposed to myself was a perfectly 
tight oblong trough, extending the length of the chamb",r, filled with saturated 
sponge, and of a sufficient depth to hold the required quantity of the preparation, 
.nd perforated from the outer side by numerous pipes, leading to the lower portion 
of the trough, and likewise on the inner side by simple holes above the level of 
.the liquid. A partial vacuum is formed by the nir expelled, then the natural 
sped/ic gravity of the carbonic acid being also greater than the purified atmosphere 
in the chamber, that gas would press down the pip('s into the sponge, and, passing 
upwards through its pores, escape above the level in a purified condition, leaving 
its noxious proportions in the precipitate of the solution. This would be a con
til1uous process, until the men could be otherwise saved, and would preserve 
life. I think with the power procured by the steam-jet, and the directive power 
tlxercised over tIle surplus quantity, but little time would suffice to reach the men. 
Unless the accident was something very terrible indeed, and great inattention 
had been customary in the conduct of the arrangements; by the system of detail 
1 advise, and with the assistance derived from the instantaneous increase of 
volume produced by additional pressure on the jet, 1 believe that assistance could 
be rendered in an hour, or little more.' With respect to the question of motive
power, I may say that I have carefully considered the methods proposed, having 
that object in view; my bias was in favour of rarefaction, produced by one or 
more powerful furnaces; but, on mature deliberation, I have convinced myself 
fully of the infinite superiority of the steam-jet. I do not know 1\lr. Gurney 
'llersonally, but I consider the energy and knowledge he has brought to bear on 
this subject worthy of high commendation. I went to see the application of his 
Ilfinciple at Seaton Delaval; the necessary IlJTlmgement unfortunately was not 
then complet.ed, and I was informed by Mr. Forster that it would not be perfected 
for some time, and, being engaged elsewhere, I was obliged to leave without seeing 
it in operation. 

(164.13.) 3F 4326. When 
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4326. When was that? , 
In April, I think, or the beginning of 1\Iay. Its power is practically illi. 

mitable; but while so powerful, it is capable of the most minute regulation. 
Suppose the harometer iudicates a tall; at Ilnce, and in proportion, the power is 
auO'mellte(1 by the comparative Dumper of pounds' pressure, and. bya careful 
at~ntion to that warning instrument, a total independence of atmospheric changes 
may be achieve?; t?at is to .say, when the ~ensity is less p.f!'ective, the velocity 
cf the volume 18 stimulated III a counteractmg degree. It IS, moreover, simple 
and economic. 

4327. Have you ever seen any apparatus in action besides the furnaces? 
No; I speak as admitting the power assumed by their advocates, I may say as 

proved in the case of the jet.' . 

4328. Is there anything with respect to furnaces which you would recommend 
as an im provement, having considered that subject? 

I would always recommend the application of two furnaces of corresponding 
area with the shaft, thus extending the surfuce of return current exposed to the 
action of the fire, and acquiring greater power. 

4329. For what reason is that 1 
The power is in proportion to the degrees oIheat in the upcast in excess ofihe 

downcast volume, and is also in direct relation 'to the depth; the furnace more. 
over varies with the position of the fire, and requires, where bituminous coal is 
burnt, to be constantly cleansed, which is effected more easily when two furnaces 
are used. The defects of the furnace are these, the impossibility of increasing 
the volume traversing the mine in any great or immediate degree, should the 
necessity arise. The injury it produces by the corroding action of the smoke on 
the metallic tubbing of the shaftS reudering renewal necessary, and producing a 
considerable degree of danger, and, lastly. the imperfect means it offers of careful 
regulation and adjustment. • 

4330. Is it the practice in the North to have two furnaces? 
It is the practice in the North generally in the new collieries. I have a letter 

'With a description of a pneumatic machine by Mr. Struve. By his specification, 
it appears, that its power is great; but I should be exceedingly reluctant to 
allow any mine under my charge to be dependent for ventilation on the perfection 
of a machine, whatev~r the power or facility it might afford; in Mr. Struve's 
invention great ingenuity is apparent. 

4331. Have you ever paid attention to the question of the different lamps? 
I have not, particularly; I have used the Davy lamp upon all possible occasions, 

and in the most explosive proportions. I believe myself that it is as safe as it is 
possible for any lamp to be. The Davy lamp I consider given into our hands to 
denote the danger present, and to warn us to remove it by ventilation, not to 
supersede that ventilatioIJ, as is but too often attempted. 

4332. You prefer it to all other lamps? 
I prefer it to all; it is superior in form, and in the light it emits, and in the 

warning given by the elongation of the flame; I speak in regard to lamps sur. 
rounded with other than the usual gauze, not of mere modifications of the 
original. 

4333. Is there any other point upon which you would wish to observe? 
I think that it would he a great improvement if an organized code of detailed 

instructions were printed. and affixed in some prominent place at each colliery, 
comprising plain general injunctions, and "D. detail of the ordinary duties of each 
description of workman. ' 

, 
4334. Is not that usual among the best-managed collieries ~ 
Among the best-manaw·d collieries it is generally the case in regard to til 

me of the Davy lamp. ;\lenlionillg the Davy lamp, I would say that I am 
strongly opposed myself tn its being Jllaced in the hands of boys, or any irregular 
workman ha"ing anything to elo with the lamp; it is 1I0t by any means necessary 
iu actual working that. tlll'y should. At South Hetton Colliery and Murton 
Colliery, in Durham, the Davy lumps are hung where necessary to give light to 
the bo)'s passing with the tubs and ponies; they are hung by the deputies, who 
nlone atteud to them, uIH1cr the direction of the overman. ' 

4335. Do 
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4335. Do yon tlJink that that is a better plan than entrnsting them to their J. T. Btwklry, E,'I' 
own management! _ - 13th Iul{ ,8~9. 

Yes; nor would I allow any man to take a lamp unleRs it had been previously 
examined by the overman, and it was properly locked. I think by introducing a 
little tact in the management, the men _ might be rendered very much inore 
cautious; I think if the managers of mines wonld permit the men to have SODle 
voice in the punishment of others convicted of wilful careles8ncss, this end would 
be ill some measure obtained. I knew a man who opened his lamp in a most 
dangerous situation; he had been a deputy before, and had retained a key after he 
had been reduced to a common workman, and with that key he opened the lamp; 
we punished him by imprisonment. If I had thought as now, I should have 
laid ~at matter befOl'e the men, and requested them to prosecute the man them
seln's, and a little explanation of the nature of the crime would at once influence 
thmn to do so. I think by such means you might produce a feeling of esprit de 
C01"]J8 among the common workmen, and that they would pride themselves on the 
cautiou nnd supervision they exercised. I know no class of labourer more 
generally intelligent, however rude they may appear. I would likewise attend to 
all complaints of negligence on the part of the officials, when such negligence 
involved the security of life; I would carefully and gravely investigate the charge, 
and, if proved, would in~tantly dismiss the offending person, bnt wonld, on the 
other hand. turn away the man laying the information, if I found it to be 
ungrounded or malicious. I believe thnt conduct of this description would operate 
most bcneficially. I offer the Committee ttle plan alluded to in evidence. 

The Witness is directed to withdraw. 

, 
HENRY HUSSEY VIVIAN, Esquire, is called in, and further examined as II. H. Yivi.1I, E,'l 

follows: 

4336. SINCE your last evidence, bave you bad an opportunity of pursuing 
your inquiries into the m:lSt efficient mode of applying the steam-jet? 

The experiments which I tllen alluded to as in course of trial at our works at 
Hafud, near Swansea, have been since conducted by Mr. Herrmann, of the Mining 
Academy at Freiberg, in Saxony, and I now lay before the Committee the 
result. 

4337. 'Viii you explain to the Committee wllSt the rcsnlts are at which you 
hR"C arrived r 
_ The principal object which I had in causing these experiments to be made, was 
to ascprtllin the size which the blast-pipe ought to be, aR compRred to that of 
tbe jet. 

-4338. In order to produce the greatest power of ventilation? 
In order to obtain the most efficient means of applying the steam, by ascer

taining the greatest effective force which each jet can exercise in different blast
pipes; Rnd I conceive that, by multiplying the area of a blast-pipe so determined, 
th~ aggregate area clue to a eertain number of jets might be ascertained. 

4339. In fact, it amounts to an inquiry_ as to the area within which tqe jet 
t'xerts its power under eertain given eonditions' 

Undt'r certain giwn conditions; the results are exceellingly curious; as I 
IIlnted bt'fol"t', thE> box to ,,-hieh the blast-pipe was applied wns in all cases 
two fqunre feet area. 

4:340. What do you mean by the box? 
These experiments have not been made in a colliery. A long box was con

stl1leted, to wtlich the blust-pipe was applied, a pipe such as YOlt see on a 
locomotive engine; that box was constructed of the size of Biram's anemometer, 
with which all these experiments have been tried, in order that no differences as 
to the "clocitit's of currents in the different llarts of the box might cause error in 
the observation. . _ -

, - 4341. ThEil the bI8&t-pipe was the paSEage through which the air was to be 
drawn from th. box 'l 

The bln.t.pille was the Fillc iuto which the jet was l!rojected. 

(164.13.) 3 .. 2 4342. Aad 
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4342. And through which it drew the air from the interior of the box P 
Yes, the box representing the colliery in all cases; it W8S tried with the mouth 

of the box completely open. 

4343_ The mouth opposite to the blast-pipe? 
The mouth opposite to the blast· pipe where the air entered, in which case no 

water-pressure was produced. To the lllouth of the box slides were fitted, which 
were shut, so that the water-gauge indicated the greatest exhau&tion in each case' 
the slides were then opened until the water-gauge stood at two inches, until it 
stood at one-and· a-half inch, and until it stood at an inch. 

4344. Where was the water-gauge placed P 
The water-gauge was attached to the side of the box, so that it prevented 

distinctly the rarefaction of the air in the box: the anemometer was placed in all 
cases in the box; two slides were fitted to the box; the two slides met in the 
centre, so that the passage was always left in the centre to give the air a power of 
expanding itself more evenly ill the box. 

4345. When you talk of the two slides, you mean the open end of which you 
spoke before? 

Yes; the open end was fitted with two slides. 

4346. A sort of double slide 1 
A sort of double-sliding door. •• 
4347. Then you used jets of different sizes f 
We used jets varying from one-sixteenth of an inch up to three-fourths of an 

inch square, in all cases. 

4348. By three-fourths of an inch square, you mean the area of the jet? 
It was three-fourths of an inch square. 

4349. You are not talking of the diameter of the jet? 
No; it 'Yas a square jet in all cases. In the former part of my evidence 

I stated that we had a boiler 30 4 feet long, keeping the safety valve at 50 Ibs, 
with a jet of three-fourths of an inch open; therefore the power of the boiler is 
represented by that which is contained in a three-fourths of an inch jet. The 
result is, that with a jet one-sixteenth of an inch square, the greatest exhaustion 
produced was half an inch, and that, I think, is hardly to be relied on. 

4350. With the doors closed it produced half an inch 1 
Yes. The greatest exhaustion produced by the one-eighth of an inch jet was 

two inches; the greatest exhaustion produced by the quarter of an inch jet was 
six iuches; the other jets produced an exhaustion which the water-gauge was not 
capable of indicating as. the water was drawn out of it. Our next experiment 
was with the passage so contracted as to cause a two-inch water-gauge, which, 
I believe, is considered to be the water-gauge represented by the ordinary drag 
on collieries. I believe it has been found that two inches is usually the difference 
between the outgoing and incoming air. 

4351. Those were the reverse experiments; in the first instance you closed the 
passage, and obtained the highest amount of exhaustion! 

Yes. 

4352. Now, instead of closing the passage, you open it sufficiently to produce 
always the same exhaustion? 

Yes, and to produce such au exhaustion 8$ represents the drag on collieries. 

4353. Assuming that to be two inches? . 
Assuming that to be two inches; I find that in all cases there iA one particular 

diameter of bla.~t-pipe which produces the greatest effect with· each particular 
jet. 

4354. What was the length of the blast-pipes? 
We find a length of 10 feet to be best; we tried 5 feet, 10 feet, and 20 feet; 

the ~th jet produces~he greatest effect with a 4-inch diameter blast-pipe; the 
lth-inch jet with a 6- ch diameter blast-pipe; the aths-inch jet with an II-inch 
diameter blast-pipe; e ,A-inch jet with a I5-inch diameter blast-pipe; the 

iths-inch 
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aths-inch jet with a I6·inch diameter blast-pipe; and the jths-inch jet with a H. H. Yivian,E". 
l'"_inch diameter blast.pipe. 

4355. Can you ascertain from those numbers at what ratio the size of the 
blast· pipe ought to increase as regards the area of the jet? 

Some of the concluding experiments only reached me this morning, and I have 
not had time to calculate them. _ 

4356. Do they appear to you to observe any law? 
In all probability they would; I have °Dot made the calculation; according to 

this, with 1 ~-inch pressure, the amount of air drawn by the lth.inch jet acting in 
a 4-hlch blast-pipe, would be equal to 35,856 cubic feet per minute; the !th-inch 
jet, acting in a 6·inch blast-pipe, would produce 21,816; with the lth·inch jet, 
in its corresponding blast-pipe, 18,240; the ~-inch jet, 13,543; the ~th-inch 
jet, 9,158; and the lth-inch jet, 7,200; that is reducing those figures to the total 
capability of the boiler under those circumstances. 

4357. Wbat was the highest amount that you obtained? 
The highest amount was obtained by the Ath-inch jet in a 4-inch blast-pipe, 

with Ii-inch pressure, which was equal to 35,856 cubic feet. 

4358. What was the pressure? 
Fifty pounds iu all cases; in Mr. Forster's case he had two boilers, which were 

connected together, and at times every engine is at rest; therefore it is highly 
probable, at all events, that at certain times the whole force of those two boilers 
was acting on his jets. The above results would assign to two boilers a power of 
70,000 cubic feet, besides the rarefaction produced by the heat of the boiler-fires 
under-ground; but it is highly important in all cases .to observe a distiuct law in 
the size of the blast-pipe, into which each particular jet is driven: the height of 
the pipe appears to have little or no influence on the effect produced. 

4359. Do you mean the length of pipe beyond the jet? 
The length of pipe beyond the jet; the 5-feet pipe gave 5'8 feet per second 

velocity, the 10-feet pipe gave fr5, and the 20-feet pipe, 4'9; in another case 
the 5-feet pipe gave 5'S, the 10-feet pipe 6'3, and the 20-feet pipe, 5'6; so that 
there was a very trifling difference, the aggregate being rather in favour of the 
lO-feet pipe above the jet. 

4360. That would hardly hold good if you diminished the length of the pipe 
velOY much, so as to bring the opening of the pipe very near the jet? 

We diminished it to 5 feet. 

4361. But supposing it was diminished below 5 feet, you do not suppose that 
it would hold good then' 

I should hardly think so. 

4362. Did you try it below 5 feet? 
'I'here were some experiments made at 2 feet; but the results were so unsatis

flloCtory that I did not think they were worth while producing: having these data, 
it would be exceedingly easy to apply tbe steam to any colliery; it would be only 
necessary to construct a sheet· iron pipe 10 feet high, of a certain diameter, and to 
connect it with the upcast shaft, to close the upcast and downcast shafts, and you 
have then an immense exbaustion on your colliery; it might be done at times 
when tbe colliery was not working, namely, at night, or at times when the 
engines were not winding, presuming the winding-pit to be the upcast-pit; but 
in all cases I should conceive that the pumping-pit would be the better upcast
pit, provided no water were allowed to fall down. Exhaustion is a very important • 
matter; supposing steam is capable of producing, on a large area, such as exists 
in a colliery, an equal exhaustion over the whole, that exhaustion mny be made 
equal to half an inch of mercury, or two inches of "mercury; you would then get 
the gas, which is retained by the pressure of the air on it, to exude from all the 
pores of the coal and goaf to a most enormous extent; and it seems to me that 
wben the men are withdrawn from the colliery in the evening on leaving work, 
and when the engines are no longer winding coal, the whole of the surplus steam 
(the steam left in the boiler) might be applied to exhaust the colliery, when the 
engine has ceased working. 

(164. 13.) 3 F 3 4363. Closing 
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4363. Closing the downcast shaft? 
By closin 17 the downcast shaft, you might produce a Tery powerful exhaus

tion over th: whole of your colliery; and it seems to me that in all probability the 
colliery would be left entirely free from gas during the whole of the next (lay, 
because, I believe, that the pressure of air at the bottom of a colliery is equal to 
two inches of mercury in some eases; I am speaking now of Monkwearmouth pit, . 
for instance, or if you take it at 900 fe~, it would be equal, perhaps, to an inch 
of mercury; the gas is confined by the pressure of the air in ,the colliery. Now if 
you can relieve the gas from that pressure, it at once exudes from all the pores of 
the coal, and would be some time gathering strength again sufficient to overcome 
the pressure of the air, and to mingle with it, 

4364, Upon the same principle as the exudation which takes plac~ when the 
barometer falls? . 

Exactly on the same principle; and having withdrawn all your lights, I think 
you might clear your colliery for the next day almost entirely, so as to be com- . 
pletely free from gas; and if you can do so by means of steam, you might, when 
YOUl' engine ceases work. shut your upcast pit, attach the steam to it, and bring 
a most powerful exhausting effect upon the colliery. 

4365. The result of those expel'iments of which you speak has been to satisfy 
your mind of the great powel' of the steam'jet as a ventilating agent? 

I think 80, I am very doubtful of experiments made on a small scale at all 
times; but I felt it very desirable to ascertain the most efficient lUode of applying 
steam. I could get no information as to what sized blast-pipe my jet ought to be 
driven into, and I thought it very desirable to <letermine that point in the first 
instance. There is one point which I wish to correct in my former evidence: 
1 stated that candles were lit at the end of each stall, where a man was required 
to work: I find that that is not the fact; that that plan has been discoutinued as 
inconvenient; but that tIle firemen visit the stalls every morning two hOUl'S before 
t11e workmen come to them, and then place a strong stick across the mouth of the 
stall, in case any danger is apprehended, 

4366. So as to warn th'e men not to work? • 
y('S. 

The Witness delivers in the following Tables: 

r N the experiments fr~m which th~ following Tables a"e derived, the velocity of the 
current WilS measured in all cases by Bil"am's anemometer, the air-passage being as nearly 
as possible the size uf the anemometer, 17" x 17"= 2 square feet: by this means nearly the 
whole of tbe ai" passed through tbe macbine, and the false results arising,: from the varying 
velocity (If the current in different parts of the air-passage were avoiued. The g"eatest 
exhaustion was ftscerlnined by closing the mouth of the air-passage entirely, and attaching 
R ",ater-gallge to it. The Te.pective water-gauges of 2, I~ and 1 incbes, were produced by 
p'.arLially opening the moutb of th~ air-passage, until each degr~e of ral'efa~tion waS produced. 
lh .. st .. um Was always keptblowmg o(fat 50Ib •. ; the blast-p'pes were m all cases round, 
and ten feet high; the jels were all square, and were placed one inch from the bottom of 
the blast-pipe for the smaller pipes, and 2~ inches for those above five inches diamete,'. The 
efiect produced is in nil cases given in lin~al feet per second. The number of cubic feet of 
nil' dO'Rwn in each experiment may he calculated by multiplving the numbers given by the 
areaoftbe air-passage (twosqlllU'e feet), and the product by'60; and the power of 1l boiler 
matbe estimated by multiplying tbe numbers so obtained by the number of jet. wbich the 
boiler IIIay be capable o( maintaming, It may be useful here to repeat, that a Cornish tube 
boiler, 30~ feet long, of the best construction, was found capable of affording steam for a 
i-inch square jet, with the steam blowing off at 501bs,; it would therefore be equal t6 36 

• ,·ighth-inch jets. It mlly be p,'oper alRo to remark, that in these experiments the large jeL~ 
ucted under a great disadvantage froDl the small area of the air-passage, nnd that it is by no 
means prov.ed that the results to be obtained from tbe use of large jets must be worse than 
tbose to be obtained from small j~ts, if the area of the nir-passage be correspondingly 
increased. The principal object 'With which these experiments were "DdenakeD, was the 
determining of the proportions to be observed between the blast-pipe hnd jet to r,roduce the 
bost result. From the shortness of the time within which these experiments cou d be made, 
it was impossible to investigate the· causes of discrepancies which may be observed. 

RESULTS 
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RaUL ... of E .. EBIJl&1f'1'8'on the Etl'ecl p.ooaced b'y cIllFerent Jets in ciiffi,rent Blast Pipee, ohowing the Velocity of the Current in 
Lineal P<"Ct per Iieeond. "h ... the Orifice of the Air-_ 'W" open ODd ..bOIl i1 ..... partiaJl,Y e10ged, .... to p.oouc,e 
a a....rllCtion equal to 2, Ii and 1 Inch .. of Water, together with the _teat Exhaustion p.ooueed in eoch c:ase" 

D,,4J1Il,... of BLA5'l' PIPE -{ i I 3 
, 6 S 7 I 8 I 9 II I It I 15 ,.!!. I~ 19 · JDClheL Ind ... lac_ laebeo. I.~ lam.. J.oc:be&. laches. Jocha ,1Dcbes. lacha. JDe lDeheti. 

f6-inoh J",-
• 

Opea- - . _ Vdoci., ail O"S 1"1 1"6 2"1 So, 3"1 3"S DOt hied DGt;tried -- S"5 - · 6"8 
Greaten ElIhauttion - - - · - tiD.. liD.. liD- - - I: in. - - - - - - - -

I-inch Jel" 
0p:_ _ _ 

• V.Ioci., O"S I"S 2"6 3"S '"6 a"3 6-2 6"6 DDt tried BOt tried DOt tried 11"1 - · 10"S 
) iJam Watu-gaage · .. · · - ," S"8 • niL - - - - - - - - - -
l.inch .. ditto .. · .. - 2"6 S-6 9-7 - - - - - - - - - - -
OftMelt E"baultion · - - 1,\ ia. 11 d. Ii in" - - i in" - - - - - - - - -

i-inc~ Jet. 

Open .. - - - Vol"';., 0"9 t"9 '"' 8"lI ]0'5 8"8 1e-s 9"6 Dol tried aot tri.!d DOtIriod 19" - - 20" 
2.i.achet Water.gau,. · .. · 6" 10" 1.'6 17"6 19'5 niL - - - - - - - -
1 i-inch .. ditto - .. - 6"1 10"8 16" 10" 20'! 19-8 19"6 nil. - - - - - -
l-ioeh .. ditto. - • " 0'1 U·S 13" 20'3 19"8 20'0 17"6 Dil. - - - - - -O .... tn. EshaUllioD - · - tiD. 4i in" 6io. 6i in" at iu. a ill. SiD.. Ifi .. - - - - - - ! iD. - - ~" .... 

t-inch Jet. 0 

OpoDo • • .. Velocity 1"3 '"6 a"g 10"S 11"9 16"1 IS"1 15"1 Dot Iriod DOt tried not tried 33"3 - · 31"3 
~ibehe. Water.gauge · • - · · · · 23'8 - - 29" - - 30'6 27'3 12" nil. - - - -I j-iDch .. diuo 0 • - - · · - 22"9 · · 17"8 - · a&"6 34'2 S8" J8'3 - - - -) ... iueh ... dino - .. - - - · · 21'S - - 27'2 - - 8j"S 36'7 39'3 40"6 - - 1'0 - -O ... tnt EshauciuD · - · - 0 - · - · - · 6i in. · · 3t in" .f iD.. 2f in. Iii .. - - l' in" - - liD.. 

, 

j-inch Jet. 

OpeD- - - .. Velocity 1"4 S-6 '"7 1'"4 16"1 18"6 '1"8 19"6 DOt tried untried Dot tried 41"6 - 39"e 
S-iuchet. Water-puge - .. · - - · · 26"0 - - 30"6 · - 42"6 0 - - - · · mi. - - -1 ~ibch .. ditto - .. · · · · · 13"6 · · 29"' · · 34'5 · - · - · · 61'S 3S"e - -I-iuab ... ditto - .. · - - - - 21" - - SI"6 - - 38-0 - - · - · - 66'6 43'9 - · 14"6 
Greal:elt E.ahaUltiOQ · · - - · - · · · · - - - · - - - · - - - - · I in. liia. - - 1 i ... 

a-inch Jet" 

(!poD_ - - .. VeJoci'J I" • 6"S 8"S 12"7 IS"S 21'8 20"4 21"5 DOt tried OM tried DOt tried 6S"S - - 42"3 
J...iacha Water-plI" · .. - - - · · 98"1 · · 36"6 - · 42"e · · - - · · · - 40'0 . - Dil" I !-iDCh .. ditto · .. - · - - · 2'"9 - · 36"1 · · 41"0 - · - · - - - . 63'0 - - 44"S 
I .. inch ... ditto - • · 0 · - - 24-. 0 · SI" 6 - · 40"' · - · - - 0 - - !'a'o 62- 47"0 
GlWled ItJ:ballItion · · - - · · · · · - · · - · · - - - · - · - · 0 - 2,\ in. 1 m. I' -.... 

i-inch Jet. 

0 ..... - . . .. Velocity o"e 6"S s"o IS"S 17"2 21"9 26". 2S"5 1101; tried DOt tried DOttritd{ bI ... } . ""'3 -
,..Ioo:b. Watn_page 

.... y - .. - · - · - ""9 · · 41"0 - · ""6 - - · - - - • . 47'6 - -l.,.iach '! dino - "' - - - - · i8"S 0 · 36"0 - - .. 9"3 - - - · - - · - 69"6 60' 03"3 
J ·iaeh .. ditto · .. · · - · · 28-0 - · 34"1 - - 4.0-1 - · · - · · · - 68"3 63-3 68-6 
GrntMt EahaamioD 0 · - - · · · · - - - - . · - - . · - - - - · - - liia. 2iD.. liD.. 

EXFERI ...... TI mad. with a ~iew of aooertaining whether tbe Height of the Blast Pipo influeneee thc Etl'ect produced" 

J ... · . · - -{ ... • Int.. ~h. Int.. t " f 
lnch" IlRh. 

" lnch" loch. 

" {5Ioe'Mgb_ - .. VelMity 0". I". S"1 ,-s a-s 6"8 6"S 8-mch Bla.t Pipe 10 ditto _ · · .. - 0"6 \'6 2"9 '". b-6 6-S 6"6 
20 dido .. · 0 ,. · Di1. 1"1 2-6 2"e .. 's 5"6 '"9 

_ " {S ..... hitlb. · · V_., 1"8 6"8 9"7' u". 19"2 19", """8 I-moh Bla.t P'pe 10 eli... _ · · H - S"1 S"S JO'S 18"' 'I"S 26" 28'6 
to ditto ... - 0 

" · 1"7 6"1 10"1 IS"9 17"8 ii"J; 22'9 

The Witness is directed to withdraw. 
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S. Dobson, Es'l' SAMUEL DOBSO N, Esquire, is called in, and examined as follows: 

13th July 1~+9. 
4367. YOU are a Mineral Agent and Engineer in South Wales! 
Yes. 

4368. Have yOll any large eollieries under your superintendence 1 
I have no colleries uuder my managemeut; but, as the Honourable Mr. Clive's 

mineral agent, I am in the habit of frequently examining several extensive collieries 
and mines. 

4369. Have you been for a long time engaged in that occupation! 
I served a pupilage in the mines of the North of England; but I have only 

been about 10 months in South Wales. 

4370. Have you been long engaged in it in the North of England? 
Yes, I have been. connected with collieries for about seven years. 

4371. In the course of your experience in that business have you turned your 
attention' to the causes of accidents and the'means of preventing them! 

Yes, I have paid some attention to that snbject. . 

4372. With respect to accidents arising from explosions, what appears to you 
to be the most common cause of such occurrences? . 

I should say neglect.. 

4373. Upon the part of the managers, or of the work-people? 
Both .on the part of the work-people and on the part of managers. 

4374. Is it your opinion that in most collieries the arrangements for workiug 
the mine are responsible for the accident, or not? 

In many mines the arrangements are bad, and many accidents,. nQ dQubt, occur 
in consequence; in others, accidents take place from neglecting to carry out the 
arrangements oHhe colliery. . 

4375. In what part of the arrangements do you generally find that the d~ger 
. 0 f accidents is most prevalent? . 

J n South Wales, I think, the danger of such accidents as are most prevalellt 
arises from the defective way in which the air is distributed under-ground, thus 

. allowing of partial accumulations of gas ;8uch, for instance, as in the cavities 
of the roof, and in the stalls and headings, where no regular current of air is 
passing. 

4376. Do you think that all efficient system of ventilation would, for the most 
part, secure mines against accidents of that description f 

No; I do not think that ventilation alolle would render such mines perfectly 
safe under' all circumstances: I do not think that any practicable amount of 
ventilation would secure the mines of some districts from accidents. 

4377. Not altogether V 
Not altogether_ 

4378. But do you think that the risk of accidents might be very much diminished 
by good ventilation V 

I think that the ri~k of accidents would be very much diminished by the 'adopt
ing of a judicious system of distributing the air under-ground. This subject, in 
my opinion, requires more attention than any other. 

4379. Do you thiuk that a matter of greater importance than the apparatus 
which is' made use of for tIle purpose of effecting ventilation? 

Yes; I think the mode of distributing the air under-ground of the greatest 
Importance. . 

4380. In saying that, do you apply that remark principally to the Welsh coal
field with which you are now acquainted V, 

Yes, more particularly to the Welsh coal-field than to any other; the arrange
ment~or conducting and distributing the air under-ground in the North of 
Engla d are very superior to those of South Wales, and, perhaps, to those of any 
other di trict. 

. . 438 I. Should 
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4381. Should you say that the system of ventilation in South Wales is generally 
defective? 

Yes, I think it is, generally speaking, very bad. 

4382. In what respect do you think it most so ? 
I haye prepared a plan showing the present mode of working, and upon which 

is laid down a mode of ventilating much practised in some districts of South 
Wales-[The Witness produces the Bame]. Perhaps it will be as well to describe 
the mode of working in the first place, ,pd the mode of ventilating afterwards. 
It is customary to drive a level heading and a wind-road, which are marked A 
and B, from the bottom of the l>it, where the seam of coal is sunk to or from 
the surface, when it crops out. This heading and wind-way are driven in a water
level direction. 

4383. Are they driven along the line of the strata? 
Yes; from these headings cross-headings are turned to the rise, and sometimes 

to the dip, but very seldom to the dip, the inclination of the strata being so great 
as to l"ender the cost of leading the coals from dip-workings so great, that workings 
to the clip of the water-level are seldom made, except under peculiar circumstances. 
These cross-headings are driven at an angle of about 75 degrees to the level 
lleading; they are driven at that angle, instead of at a right-angle~ for the purpose 
of lessening the inclination, thereby rendering the transit of the coals from the 
workiui's to the level heading easier. These cross-headings are turned at distances 
apart ot from 70 yards to 120 yards, according to the nature of the roof and the 
weight of the superincumbent strata, and from them stalls are turned, which are 
driven in both directions, when the roof is good, and when the headings are turned 
120 yards apart, but only in one direction when the headings are turned about 
70 yards apnrt. ThOSEo' stalls, when turned in both directious, are driven until 
they hole into each other; but when only turned in one direction, they are driven 
to within eight or nine yards of the adjoining heading, and then stopped; the 
stalls are driven about six yards wide, and the thickness of the pillars left varies 
from fivo to six yards; a portion of these pillars is taken out by what is called 
"robbing." The system of taking out the pillars is shown upon the plan at F, 
and consists of the taking of as much coal from the sides of the pillar as can be 
gotten, until the pillar is rendel'ed so weak as to make it no longer safe for the 
workmen to pursue the getting of the coal there, and the remainder is lost. As 
regards the ventilation, the air is brought in by the wind-way, and carried around 
each cross-heading, ventilating, in its course, the stalls. The stalls are ventilated 
by driving wind-ways through the pillars, which are left behind as found necessary, 
the last wind·way being closed up with rubbish of the mine as soon as the inner
most onc is holed. The air, after ventilating the first lleading, is brought into 
the next one, Bnd so on throughout; there is no splitting carried on in this 
system at all. 

4384. The same curl'ent passes through each of the headings successively. 
does it? 

Yes, the current is !)ontinuou9. After it has passed around the whole of the 
workings, it passes to the upcast shaft, along the main-way, the main-way being 
made the return. 

4385. Do you consider that a "ery imperfect mode of ventilating f 
Yes, 'I think it is a very imperfect mode of ventilating. 

4386 .• lInd do not you think that by that means you lose some of the power of 
"entilation which you might obtain by splitting? 

Yes, I think B great amount of power is lost; for when the current of air is 
continuolls, the distance which it has to travel is very great, and the resistance of 
t!IO mim', in consequence, much greater than it would be if the system of split
tlllg were practised; so that the same motive.power applied to ventilate a mine, 
~'hcl'(, tl!e cUl:rent is continuous, would uot be nearly so effectin~, as regards quan
hty of ml', as It would be "'cre the systcm of splitting' practised. 

4387. So that whatever improvements wel'e introduced in the ventilatin .. auent 
for milll's, there wOlllel be still a very grcat defect in the distribution of theOair
pa.sngt'M below gt'ouml? 

Y cs, Ii "cry great defect. 

(16-1.13.) 3G 4388. Unless 

S. Dobson, Lifo 

13th July 1849. 

P'itk Appendix I, 
PlaD, No. X XIV. 
Diagram (NO.1.) 



8. Do6Mm, Elf· 
13th Jul,liI49o .. 

Vide Appendix I. 
Plan, No. XXV. 
Diagram (No. s.) 

418 MINUTES OF BVIDENCB BBFORB SBLECT COlIUU'lTBII ON THB 

4388 . Unless an alteration was effected in those respects ? 
Yes. , 
4389. The ordinary agent of ventilation in South Wales is the furnace, is it not? 
Yes. 

4390. Where there is any? 
Where there is any; but if your Lordships will allow me, I wish to state, that 

the system of ventilating, which I have just explaiued, is the worst practised in 
South Wales; and my object in laying it down upon this diagram, was for the 
purpose of drawing attention to the fact, that such a system continues to be prac
tised in that country: it will be easily seen tha.t the system is very bad. The 
mere fact of returning the air along the main-wa.y, after it has passed around the 
whole of the headings and stalls, to be there exposed to the naked lights of the 
hauliers and others is bad; and after the current has passed around the stalls in 
each heading, it sweeps along the edge of its goaf, carrying with it whatever 
impurities it collects there into the adjoining heading to be there carried around 
the stalls; so. that it is really very bad; bnt, notwithstanding that, many of the 
collieries continue to be ventilated upon this principle. At some of the collieries 
attached to iron-works, however, and in some of the better conducted sale col
lieries, there is 3 different system adopted; splitting is practised to some extent. 
and there is more attention pain to the working generally. 

4391. Many oC the mines in South Wales are left entirely to natural ventilation, 
are they not. without any artificial assistance ? 

Yes, many of them are: the usual mode is to ventilate with the furnace. , 
4392. But there are many that are not even ventilated with the furnace, are 

there not? 
Yes, many. 

4393. That are left to the ventilation of the atmosphere, without any furnace 
or other apparatus? 

Yes; there are some ventilated by natural means; for instance, by erecting 
a stack over the upcast shaft. 

4394. That is to say, there is no ventilation, except the natural action of the 
atmosphere, by the difference of temperature in the two shafts ! 

Yes. This is a diagram-[producing the sameJ-which I have prepared, show
ing some modifications and improvements which, in my opinion, might be adopted 
with advantage in the working of the mines of South Wales. I do not think that 
the principle of working practised in South Wales is by any means iII-adapted to 
the working of the coal-seams of that country; but I think that it might be very 
much modified by the introduction of improvements from other districts. 

4395. Do you think that this plan of working the coal might be still pursned 
consistently with a better system of ventilation? 

Yes, if it were modified. The great difference between the system of South 
Wales and the other districts, is the driving of stalls without holing them into the 
adjoining heading, so that each heading with its stalls is, in point of fact, a diffe
rent district; it is a district of itself. 

4396. Would not that make it still more easy to subdivide and split the air r 
Yes, which I will endeavour to explain; I think that tbefirst great improvement 

which might be effected, would be the driving of double drifts, both for the level
headings and for the cross-headings. in addition to the water-level drifts. It is cus
tomary now, as will be seen from Diagram (No. I,) to drive, as it were, double drifts; 
but the second drift, which is called the wind-way, is only made by holding through 
from ODe stall to another. There is very little attention paid to the driving of those 
wind.ways; they consider that if they get the air-way through, that is quite sufficient. 
Now I think it of great importance that as much attention should be paid to the 
driving of tbe wind-way as to the main-ways, and that, instead of opeuing the 
wind-way from one stall to another, that the cross·headings and the level-headings 
should be driven, and made use of as exploring drifts, as in the North of England. 

4397. Sqas to be continuous passages? 
Yes; and, to be kept before the other workings. After that, I think the leaving 

of thicker pillars a matter of great importance: instead of leaving the pillars five , 
or 
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or lrix yards in thickness, I think they ought to be left; from 12 to 15 yards or s. Doluaro, Lt. 
more, according to the natnn! of the roof, and the weight of the superincumbent 
strata. Now, by leaving the pillars of this thickness, the taking of them out would 13th JulY.18"9-
be made a distinct operation: at the face of the staU an opening would be made 
from one stall to another, and the taking out of the pillar proceeded with towards 
the heading; two or three rows of timber would always be kept behind the work-
men; the last row of timber would always be drawn out as soon as the front row 
was added, thus allowing the roof to fall, as shown upon this diagram. This 
system is not at all different from the present mode of working in South Wales, 
because they do hole the pillars through at present for air. It will be observed, 
that when this cross·heading is finished, it will have its pillars left: now, those 
pillars could be very easily taken out in the same way, as explained in speaking 
of the stall pillars: two or three rows of timber are kept standing, and the last 
ones drawn out as the work proceeds: by the present mode of working, these 
pillars are left, and taken out afterwards, in a similar manner to that just described; 
but it is all by the system of" robbing;" the pillars are left so thin, and, in conse-
quence, become so cru~hed, that they get out what they can with safety, and leave 
the remainder: now, there is not only a great waste of coal by leaving the pillars 
so thin, the coal becoming so much crushed, as to produce in working scarcely 
anything but small; but the workmen, in pursuing the system of" robbing," are 
much exposed to accidents from falls from the roof, and so on. 

4398. And would this plan render a good system of ventilation easy? 
The system of ventilatfon would be this: the air would be brought in along 

the main-way, and lit each cross-heading it would be split, so that each cross
heading with its stalls, would have a separate current of air for itself: so much 
would be split off here [showing the same], and carried round the workings; it 
would bear up to the face of the heading, thence around the face of the stalis, and 
afterwards ventilate the edge of the goaf of each heading, after which, it would be 
carried over the main-way by a crossing into the return drift, where it would join 
the return current from the other headings, and be conducted to the upcast shaft. 
Now, upon this part of the diagram, which is coloured red, is shown a different 
systcm of ventilating the stalls, i. e. by the use of brattices. The use of brattices 
for ventilating, is not by any means general in South Wales; they are sometimes 
applied, for instance, in driving headings, or other narrow work. By this system 
of working which I have explained, brattices might be applied very easily, in fact 
even better than in the North of England; in the North of England they require 
board-end doors, but by this plan they could be applied without any additional 
doors. The current of air, as laid down upon the diagram, ventilates the stalls, 
and then the edge of the goaf, after which it is carried into the return drift, as 
before explained. Now, this plan of ventilation, as will be observed from the 
diagram, is much more perfect than the system of making openings through the 
stalls, because by that system there must always be a part of these stalls without 
any current of air passing in them. 

4399. Do you couceive that there wOllld be any difference in the expense of 
)forking a mine upon this plan, or upon another? 

I think that this plan would not be more expensive; on the contrary, I think 
it will be of very great benefit to hoth the person who works the coal
miues . and to the person to· whom the mineral belongs: because a very much 
greater proportion of merchantable coal would be got out by this system, in 
conseqnence of the pillars being left of such a thiekness as to prevent their 
bceoming erushed; and if a greater proportion of large coal was got out, it 
is quite plain that the person who works the mine, as well as the owner of the 
mincral, would benefit by it, hecause he has got a certain amount of narrow work 
to tlriYe for a given extent of coal-field, and his object is to get as much large coal 
out for his narrow work as possihle. 

4400. You think, in fact, that this would be a much more profitable way of 
working! 

I think decidedly so. . Many people would object to this plan of ventilating, 
bccause they would conSider that the nse of brattices was more expensive than the 
1'rt'SElllt mode of ventilating; but I think it could be easily shown that ventilating 
with brattices would be less expensive than the mode of driving wind-,,-ays through 
th" blalls, when the pillars were left thicker, especially when there is taken into 

(Hi·!. 13.) 3 G 2 account 



s. Dobsun, Esq. 

.~tb July 1849. ---

420 MINUTES OF EVIDENCE BEFORB SELECT COMMITTEB ON THB 

account the saving of large and merchantable coal, by not having these wind-way 
driven; becanse it must be recollected that very nearly all the coal got out 0 

them is small coal. 

4401. You say that many collieries in South Wales are ventilated by fW'naees 
Yes. 

4402. Do you consider the furnace an efficient agent of ventilation; does it do 
its work properly, so far as you have seen it; generally speaking have YOIl found 
furnaces efficient for their purpose in South Wales 1 ' 

The mines of South Wales are very ill adapted for the application of the furnace 
as a means of obtaining a motive power. 

4403. Because there are very few perpendicular shafts? 
Not only on that account; even where there are perpendicular shafts they are, 

in many instances, of so small a depth, that the furnace is almost ineffective, 
because the power of the furnace depends upon the depth of the shaft. 

4404. Did you ever see any other means used in place of a furnace for the 
purpose of effecting ventilation in South Wales 

I have seen Mr. Brunton's machine, which is erected at Gelly Gaer Colliery. 
belonging to Mr. Powell. 

4405. Have you seen it in action? 
Yes. 

4406. Have you examined it at all ? 
I have. 

4407. What is your opinion with respect to ,the action of that machine! 
I think it is a much more powerful means of ventilating than the furnace. 

4408. Have you ever made any accurate observations as to its power? 
Yes, the first day that the machine was tried I was there, and took some part 

in making some experiments with it; I expected to have made some further 
experiments during this last week, under much mOl'e favourable circumstances 
than those under which the first were made, and went to the colliery for that 
purpose; however, I found that the air-courses had not been altered at all, and, 
more than that, there was not sufficient water for condensing the steam from the 
small engine that was working it, the engine being a condensing engine; therefore 
the experiments could not be made with any degree of satisfaction. 

4409. Therefore the engine was not working under favourable circumstances? 
Not at all. I think it only right to the inventor to state, that the machine is 

very badly made; I helieve he had to make it out of old materials, and it is not 
by any means perfect. 

4410. Will you state the result of the experiments which you say you made 
upon that occasion! 

When the machine was revolving at 48 revolutions per minute, there were '55 
of an inch of water got. 

4411. Do you mean in the water-gauge '? 
Yes; which is equal to a pressure of 2·8601bs. per square foot; at 93 revolu

tions there was 2'10 inches of water, which is equal to 10'936 Ibs.; and at 
99 I'evolutions there was 2'50 inches of water, which is equal to 13·020Ibs. per 
square foot. When the current of air was cut off from the pit, and the door 
which is in the drift or tunnel leading to the machine was closed, the machine was 
driven at 132 revolutions per minute; this was under very unfavourable circum
stances; the steam from the small engine was blowing through the condenser; 
however, the water-gauge during that expel'iment gave 4'20 inches of water, which 

'is equal to 21·8731hs. per square foot. 

4412. Of exhaustion? 
Yes. 

4413. Do you know what amount of current you obtained at that time! 
On the first trial we measured the air in a 6·feet drift, and found that it was 

passing at the following rate. This is a paragraph which appeared in the local 
newspapers at the time, and the statements found in it are perfectly correct. In 
, ili~ 
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this 6-feet drift it Willi found that 18,000 cubic feet were travelling thl"ough it. s. Du/,son, &'1. 
In the first place, before getting into this area. of 36 feet, the air had ~ pass t~rough 
a drift in some places only about three feet broad and two feet high, making au 13th July 18.J9· 
area of six feet; after pa8l!ing through the part which was 36 feet area, it had then 
to pass through a place where a man could merely crush. himself through, whi.ch 
had not an area of above four feet; so that under these circumstances the l"eloclty 
of the air, both in the first and secoud small places, must have been very great 
indeed. 

• 
4414. Therefore the current ",as considerably impeded by those places! 
The resistsnce must have been very great, from the passage of 18,000 cubic feet 

of air per minute through such small openings as those just mentioned. I should 
mention, that the air, in the first place, was travelling at 32 feet per second, and, 
in the second place, it was travelling at 70 feet per second. 

The Witness delivers in the following document: 

William Brunton's New Colliery Ventilator. 

AT Gelly Gaer Colliery a ventilator, upon au entirely new construction, invented by 
Mr. Brunton, baa been erected under his superintendenr.e for the special purpose of testing 
its power of rarefaction. . 

On Friday the 4tb instant, Thomas Powell, Esq., of tbe Gaer, proprietor of the colliery, 
together with Beveral practical and scientific gentlemen, attended to see tbe macbine put 
to work, and to ascertain ita capability. The experiments were recorded and calculated by 
Mr. Samuel Dobson, mineral agent to the Honourable R. H. Clive, M. P.; Mr. E. Scott 
Barber, mineral agent to Sir Charles Morgan, Bart. The experiments were also witnessed 
by Jonathan Wortbington, Esq., proprietor of the L1ancaiacb Colliery; W. S. C>rtwright. 
Esq., proprietor of tbe Waterloo and TopbiU Collieries; John Calvert, Esq., proprietor of 
Collieries in the Rbondda Valley; Messrs. James and Hughes, oftbe Uskside Iron-wOI-ks; 
Mr. Enoch Williams, Mr. Oliver, and several mining agents. 

Tbe macbine is applied to the top of the upcast pit by a short tunnel or air-course, and 
is driven by a steam-eogine. By the principles of this machine tbe air is subjected to the 
inftuence of centrifugal force, whereby any de!!1'Ce of rarefaction necessary to the complete 
ventilation of a colliery may be attained with tbe greatest economy of power. 

The raremction produced was indicated by a water-gauge, and being carefully noted 
and compared with the velocity of the macbine, was found most satisfactorily to correspond 
with theoretical deductions. 

The rarefaction maintained in the upcast pit being equal to 2l inches of water, or 13 Ibs. 
on the square foot, of course produced a strong current tbrough tbe workings of the col
liery, one of the air-way~ of which, 20 yards long, has a mean aTea of only 9~ superficial 
feet; yet such was the power of the machine. that 18,000 cub:c feet per minute were propelled 
througb this passage, at a velocity of 32 feet per second, and afterwards, in its way to the 
UPCRst pit, tbrough au opening of only four enperficial feet area, at a velocity of 70 feet per 
second, exbibiting a degree of raremction and power of propulsion (the chief objt'<:ls of the 
experiment) to the entire satisfilction of all the gentlemen present. 

The quantity of air was measured carefully in its passage throu"h one of the levels six 
feet square, where it travelled 20 yards in seven seconds. 0 

The mecbanism of tbe machine is of the most simple and integral cbaracter, has no 
valves or separate moving parts, had no attl-ition, aud all the fi-iction is resolYed into a 
foot pivot, moving in oil; when at rest, offers no impediment to tbe air asceodin ... fmm the 
lIit; liable to no derangement, and is very inexpensive; in short. it is a simple :'echanical 
implement, wbereby any degree of raremction necessary to ventilation is rendered certain, 
regular, and, under visible inspection, being subject to the law of central forces, which is as 
fixed and determinate as t1,at by which a stone litlls to the earth. ' 

_ On the following day a very i~portant experime~t was made by stoppinl!: the influx of 
alf_ fr~m tbe d?wncast sbaft. and .. n less thau five ru~nn!-,," the whole of the colliery was thus 
artlficlaUy ~ubJec:ted to a rarelitct.on equal to, and. 10 Jts effect npon the gas in tbe coal 
corre'pondlOg WIth, a sudden fall of tlie barometncal column of about 2-10tbs of an inch 
of mercury, and this may be greatly increased. 

To this cap .. b~ity of drawing off at pleasure the carburetted hydrogen from .tbe goaves 
and fissures durong the absence of tbe workmen and tbeir lig-hts, and the re-introduction 
of fresh air before the men resume tbeir work, when the colliery will be found in a state 
of ettraordinary purity of atmosphere, the inventor looks witb great confidence as the most 

-eftectual means ofpreventiog fire-damps, and also of promoting the heallb of the workmen. 
Mr~ (,,,,Ivert, a largo: coal p':Oprietor, one of the gentlem~o p,:"",,nt, was so satis6ed with the 
utIlIty or the machlDe, havlDg been under-ground dunng Its ope1"tion, that be lIas since 
g.ven Mr. ~,:"nton ~n order for one to be fixed a~ his colliery immediately. We congratulate 
?ur e'!terpnslng oe~ghbour, ~fr. Powell, on bemg the first to introduce sn valuable an 
mvenbon, the adoption of "'h,cb, we trust, will be the means of savin .. the lives of many of 
our colliers. .. 
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4415. Do you know what quantity of air WIU! paRSing through these passages 
at the time when you made the experiment; did you as.certain the number of cubic 
feet per minute ? 

Yes; there were 18,000 cubic feet per minute passing through. 

4416. Do you know what had been previously produced by the furnace? 
It WIU! ventilated by a water-fall. At the time the 18,000 cubic feet was pass

ing through the mine, the machine was making between 90 and 100 revolutions 
per minute, perhaps I might say 94 or 95 revolutions per miuute. 

4417. That would be about 16 l'evolutiou in a second! 
Yes. Although there was a water-pressure shown at that time of about 2,!"ths 

of an inch by the water-gauge in the drift, upon the surface leading to the 
machine, there was only a water-pressure shown of about 1 ~ inch by the under
ground water-gauge. This was owing to the machine getting its air from the top 
of the upcast pit, which was so imperfectly covered in as to allow air to pass down 
it to such an extent as to cause the difference between 2:f.-ths and 16 inches of water. 
If the whole of the power had been applied, of course the amount would have 
been greater. 

4418. Do you know what power there was in action at the engine when there 
were I [,2 revolutions in a minute? . 

The engble is an engine of 18 inches cylinder, a.nd 4 feet 6 inches stroke, and 
the pressure of the steam WIU! about 301bs. upon the square inch;. but the engine 
is a condensing engine; therefore it ~annot be considered that that steam was 
anytbing like so effective as it would have been had the engine been a high
pressure one. 

4419. Do you think, from what you saw of the machine at that time, that it 
could have been made to revolve very much more rapidly with safety! 

I should say that the machine might be driven with safety up to '50 revolutions 
per minute. 

4420. You attaiued 132? 
Yes; at 150 revolutions per minute there would be 27 :f.-ths lbs. upon the square 

foot got. 

4421. Did you go into the mine during the time that this apparatus was in 
action? 

Yes, I did, when it was driven at 132. 

-4422. Was the current very strong? 
Yes. I did not measure the air at that time, because I considered it perfectly 

useless to make any experiments upon the current of air under-ground, seeing the 
unfavourable circumstances under which the machine was applied; but at that 
time I observed. 'Some water standing against one of the main doors, upon the 
horse-way. This door was not quite close at the bottom, and the current was 
forcing its way through the water, which it was bringing up from the bottom of 
the door in a shower. . 

• 
4423. Can you form any opinion as to the probable expense of applying an 

apparatus of that kind to a co!liery ? .., 
I should think the expense would be very trifling mdeed. Does your Lo!d

ship mean the cost of working it, or the cost of applying it in the first instance, 

4424. The cost of the apparatus ill. the first instance! 
I really do not know the COl't of it, but I should think it very. trifling; the in

inventor may, perhaps, be better able to .speak as to t~e cost of I~; but I ~hould 
think that loot. would covereveryexpenBe necessary III the first mstance, exclu
sive of the power to drive it. 

4425. So far as you have been able to judge of it, do you think it an apparatus 
which cculd be put up by the owner of a colliery for the purpose of effectmg good 
ventilation? 

Yes. I think it might be applied in some collieries with considerable advantage. 
I think it is the most simple means of ventilating by machinery that I am aware 
of. I think the machiue itself is much less liable to accident than any other 
machine of the kind .. 

4426. Are 



PREVBNTION OF ACCIDENTS IN COAL MINES. 423 

4426. Are you aware whether any o~e else is about.to apply it? . 
1 believe M:r. Calvert, a coal-owner, ill GJamorgan, IS gomg to apply It; indeed 

I believe that one is now being made for him. 

4427, Is the current now produced by this apparatus, sufficient for the purpose 
of ventilating this particul~ col~iery ? . '.. • 

Yes, when the machine IS dnven at 132 revolutIOns per mIDute; It IS upwards 
of twice the power that can be got by the furnace. 

4428. Is that as much as is desirable 1" 
I should think quite sufficient. 

4429. Is it sufficient to keep the mine in a safe state? 
I should think quite sufficient. 

4430. Supposing a greater quantity were required for more extensive workings, 
could an additional quantity be easily produced by this apparatus; could the 
velocity of the current be increased, I will not say indefinitely, but to a great 
extent? 

I should not like to say that the machine might be driven with safety for any 
length of time to upwards of 150 revolutions per minute; it might be fol' a short 
time, but not to continue at a greater velocity. 

4431. Then you believe the power to be limited? 
Yes; the power would be limited as far as that goes; but it mllst be recollected, 

that when the machine is making 150 revolutions per minute, there are 27.,l, ths 
Ibs. pressure upou the square foot, and the furnaces in the best regulated districts 
do not produce a motive power of more than from 5lbs. to 101bs. on the square 
foot; in fact, to apply the furnace under the best circumstances, that is to say, if 
you have an upcast shaft of 400 yards in depth, with a mean temperature of 
120 degrees, while the temperature of the atmosphere is about 60 degrees, you 
will only get 101bs. upon the square foot, or It". ths inch of water. 

4432. You are of opinion that, in order to give the experiment a fair operation, 
you ought to have a high-pressure engine, which you could not command at the 
time when you saw it? 

Yes; 1 think if the machine was' made in a better way. which it is quite 
capable of being, and a high-pressure engine applied to drive it, if ever it was 
found necessary to do so, it might be driven with safety lip to 150 revolutions per 
minute; but I think it would always be found that the machine, when driven at 
100 revolutions per minute, which would give a pressure of upwards of 131bs. 
upon tile square foot, would be quite sufficient for all purposes of ventilation 
under ordinary circumstances. Perhaps it might, in case of emergency, be 
necessary to increase the ,'elocity of the machine. which could be easily done. 

4433. Do you know what the water-gauge was in the workings? 
At the time of the experiment, when the water-gauge was about 2'20 upon the 

surface (I speak from memory), I think it was about Ii inch in the workings ; 
the difference was lost by not having the bpcast shaft properly covered in; the 
machine was drawing a portion of the air from the surface. " 

4434. It was drawing .ome dowu from the surface ? 
1res. ' 

4435. Would it not be partly caused by those impediments of which you spoke 
a short time ago? 

No; I think the pressure in the mine would have been the same lInder all 
those circumstances. I think it is perfeotly obvious, that if all the means of 
getting air had been cut off, except through the workings of the mine, the pressure 
would have been the same in the mine as it was in the drift or tunnel leading to 
the machine. 

4436. Have you any means of saying whether the machine, as you saw it, is 
enpnble of so exhausting the colli pry, as to place it in the same circumstances as 
if the llllrometer had fallen l.ths of an inch of mercury? 

I think if the air was cut off, aud a proper engine applied to drive the machine 
it might be driwn up to 180 revolutions per minute; because the more the min~ 
became exhausted under these circumstances, the more easily would tho machine 
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be driven, as then the resistance from the air passing througq it would be very much 
lessened; 180 revolutions would produce a ,rarefaction equal to about I~ths of an 
inch of mercury. 

4437 Supposing that that were done in the absence of the men, and the 
collierY supplied again with fresh air, would the workmen, on resuming their 
work, 'be placed in the same circumstances as if the barometer were rising l' 

Yes, precisely the same; because if the mine was exhausted when the workmen 
were out of it, so soon as the fresh air was admitted, the explosive gas would be 
driven back into the goaf and into crevices, which is the case when the barometer 
is rising; the effect, J think, would be the same in that case. 

4438. By the natural pressure of the atmosphere? 
Yes. 

4439. In short, what you saw of the machine would leave no doubt upon your 
mind that it might be so applied as to secure thoroughly effectual ventilation in 
the 'Velsh mines? 

I think there is no doubt but that mines might be effectually ventilated 
with it. . 

4440. Do you think, considering what you have already said of the difficulty of 
applying furnace ventilation to shallow mines, such as those in Wales, that the 
application of some apparatus of this kind would be a more desirable mode of 
accomplishing the ventilation than the mode generally used? 

Yes, I think it would in those cases, where a sufficient power of ventilation 
cannot be got by the furnace, for the reasons which I haye already explained. 

4441. And it might be applied with economy to mines ? 
Yes, I think it might; because I think the machine could be worked at as 

small an expense as the furnace, if not smaller. 

4442. Have you ever turned your attention to the subject, of an inspection by-
Government! 

Yes, I have paid some attention to that subject. 

4443. Do you think that such an inspection might be made efficient? 
Yes, I think it might be made very useful in such a district as South Wales. 

4444. Upon what footing do you think it could be best established? 
That is a question to which I am scarcely prepared to giye a direct answer. 

4445. What powers do you think the Inspectors should have, and what should: 
be their duties? 

I think that an Inspector for such a district as South "'-ales ought to be a 
persou who understands the different systems of mining for coal at present prac
tised in this country; and 'he ought to bave the power to examine the mines and 
the maps of the workings when he desired to do so, and to make suggestions to 
tbe coal-owners as to the way in which they ought to work and ventilate their 
mines. 

4446. In order to enable him to discharge those duties properly, would it not 
be necessary for him to have the right to examine mines and plans? 

I should think decidedly so. 

4447. Do you think tbat there would he any objection to his having such a 
IJower conferred upon him ~ 

No, I do not know that there would be any objection; he would be placed in a 
vel'Y similar position to the mineral agent of an estate; the mineral agent of an 
estate has the power to examine the workings, the plans, and tbe account-books, 
when be likes to do so. 

4448. And he would have the means at any time of finding out anything wrong 
in the working!' of the mine quite as easily as the Inspector would! 

Yes, decidedly. 

4449. Therefore do you think that there would be any great cause for jealousy 
on the part of the colliery owners if such a power were conferred upon a welI
qualified officer by the Government? 

I think they would be very glad to listen to a practical person, if they knew 
him 
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him to be 80; but I question very much whether they would like to be interfered 
with by a person unless he understood his profession perfectly. 

4450. Supposing him to be a well-qualified man, have you any reason to sup
pose, from your communication with the colliery owners, that there would be a 
disposition to receive favourably, the visits of an Inspector under those circum
stances? 

Yes, I think there would; I think they would like well enough to see a person 
who would make suggestions for improving their mode of working, and would be 
glad to carry out such suggestions, if they were convinced of the utility of them, 
and found the expense of doing so not too great. 

4451. Supposing he had no authoritative power to direct any alteration in the 
management of the mine, and that, with the sole exception of his having power to 
see the plans and to examine the mine itRelf, he should have no power of control
ling their operations, do you think that they would, generally speaking, be pleased 
to receive suggestions from him, and to communicate with him? 

The great difficulty in carrying out mere suggestions would be that no one 
would feel himself called upon to carry them out. 

4452. Supposing tbat an Inspector having the power of examining a mine did 
80, and then, having seen the mine, expressed to the colliery owner a strong opinion 
that his mine was in a dangerous state, and that he ought to take certain steps 
for the purpose of securing the' people from risk, do not you think that there would 
be then, to a certain degree, an inducement to the owner of the colliery to attend 
to Lis suggestion? 

Yes, I think: so, if the Inspector show ... d· him that his colliery was in a worse 
• state than other collieries in the district; but if it was not founll that his colliery 

was in a worse state than those of his neigb bours, I do not· think that he would 
feel himself called upon to put his colliery in a different position from those of 
'lither people, more especially if to do so would cause great expense. 

4453. Supposing the Inspector made his observations to those whose collieries 
are generally found in a defective state, do you think that there would not be a 
disposition generally to attend to his suggestions involving the safety of the 
mines? 

Yes; I think it quite Ilatuml to suppose that they would endeavour to make 
their Inincs as safe as those of their neighbours • 

• 4453.· Are you aware, from any communications which you may have had with 
the oWllers of collieries in South Wales, whether they would be disposed to 
1"Cceive an Inspector upon that footing genel'&lly? 

The coal-owners of South Wales are not desirous at all of having an Inspector 
amongst them; I have heard some of them spenk upon the subject. 

4454. But you yourself would see no objection? 
I do 1I0t see any objection at all to Inspectors being appointed to the mines; 

provided they bad only the power of making suggestions, I think they would do 
good. . . 

The Witness is directed to ~ithdmw. 

Ordered, That this Committee be adjourned to Monday next, 
Half-past Olle o'clock. 

(164.13.) 3H 

s. Dobs ... , Elf. 
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Die LUllw, 160 Julii 1849 . 
• 

The LORD WHARNCLIFFE in the Chair. 
Evidence on the 
Prevention of 
Accidents in 
Coal Mines. 

,BENJAMIN GIBBONS, Esquire, is called.in, and examined as fonows~ 

4455. YOU are a colliery owner in the Midland Counties! 
I am. 

4456. In the neighbourhood of Dudley! 
Yes, near Kingswinford. 

4457. Is it long that you have been engaged in those operations t 
Fifty years. 

4458. In the course of your expt'rience you have turned your attention "ery 
much to the question of the ventilation of mines! 

Constantly. 

4459. And you have published upon the subject, have you not! 
I bave published a small pamphlet in consequence of a tremendous accideut 

that happened; it was published rather in haste, or I might have improved it~ 
probably. 

4460. How long since was that? 
It is dated 16th December 1846. 

4461. How many collieries have you under your management? 
I am at present only working one colliery field in the thick coal, drawing about, 

100,000 tons per annum of large and small. I have several collieries. I have 
several pits in the thin coal mines on which ironstone and thin coal are got; but 
I am only working two pairs of pits in the Staffordshire thick coal, which is 
there 8 yards or 24 feet coal. 

4462. What depth are those mines? 
A hundred and forty yards, more or less. 

4463. Are the )Vorkings extensive un der-ground ! 
Very. 

4464. The}' have been worked for some time, bave they? 
Yes. 

4465. Are those pib of a dangerous description? 
Unless properly ventilated, they would be. 

4466. The seams are what are called fiery! 
Yes; perhaps not to the extent which is found in some districts, but they would 

be termed so in our district. 

4467. In what manner are they ventilated? 
By means of a separate air-passage, w hi ch is distinct from the working shafts. 

upon the plan which I recommended. 

4468. By furnace r 
I use a furnace occasionally, but I now have in use 1\1r. 'Gurney's plan of steam. 

,vhich is peculiarly adapted for the separate air chimney,whieh 1 use. 

(164. 14.) 3 B 2 4469. Since 
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4469. SinCe when have you adopted the steam-jet? j 
Only recen~ly, within this fortnight. 

4470. Up to that time did you ventilate the mine entirely with furnaces? 
Only occasionally; frequently with none. 

4471. Leaving it to the natural ventilation? 
Yes, which is the -manner in -which the Staffordshire mines are generally ven

tilated. 

4472. Under that system did you find your mine very insufficiently ventilated? 
No; I found it perfectly well ventilated, but I was satisfied that the use of 

high-pressure steam would increase the power of ventilation to any required ex-
tent, and I therefore adopted it. • 

4473. If you found it perfectly well ventilated before, what was the inducement 
to make the change? 

The inducement was ~imply that it gave me an increased power of ventilation 
if I should require it, and for the purpose, in fact, of ascertaining the soundness of 
the principle. • • • 

4474. Did you conceive that the mine was properly ventilated when left to the 
natural action of the atmosphere? 

No; at a certain period, during very hot weather, I occasionally used the fur-
~ace which was attached. 

4475. What was the power of that furnace? 
A very small one indeed. 

4476. Can yon say what power of current you obtained by it ? 
I can hardly state that distinctly. 

4477. What would be the length olthe air-passages through which you had to 
carry the ventilation? 

1 am afraid in some ofthese particulars I may be at If loss to answer-precisely. 
My prhiciple is to take all the air into the mine along the working roads and face' 
of the workings; and take it out again by heads driven as near to the top of the 
coal as possible; so that any gas that is eVQlved from the coal may go off in an un
diluted state, and travel along the air-passage back to the chimney, which dis
charges it into the atmosphere. 

4478. How is this air-passage situated of which you speak 1 
At the back of the working shaft. . -

4479. Can you say what was the velocity of the current produced by the natural 
ventilation, under ordinary circumstances 1 

No; we cal! judge when we have a sufficiency; we can tell at once when we 
have a sufficiency of current. I do not think that in the Staffordshire mines the 
rapidity -of the current has been much attended to. I believe that the rapidity of 
my currents through the working roads would be from three to four feet a second; 
not more than that. 

4480. And the quantity? 
The quantity would be no more than would be discharged by an air-way two 

feet square for each separate shaft. -

4481. Have you calculated what that would amount to in cubic feet per 
minute? 

Not sufficiently to state; I have tried it, certainly. 

4482. Can you state ne~ly ? - _ 
I should take a great latitude, and say from 5,000 to 10,000 feet is as much aa 

we require. 

4483. Not-more than 10,0001-
No. 

4484. Are you speaking now of the current produced by the steam-jet, or by 
natural ventilation? • 

By natural ventilation. 

4485. Under 
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4485. Under your former system? 
Yes; I could now increase it nearly one-half, if I required to do so. 

4486. Is it usual, in the district with which you are acquainted, to have a sepa-, 
,rate air.passage, in order to carry oft'the gas from the mine 1 

Yes. 
4487. Where is that air.passage usUally placed 1 
Tbat air.passage is driven at tbe middle of the coal 

4488. In the middle of the thicknes'll ? 
Yes. 
4489. Of what dimensions, generally ,speaking, is that air.passage? 
It is generally 'driven about 4 feet by 3, but it is very variable; it is more regu· 

lated by the nature of the coal, having to make convenient room for the men to 
work in. 

4490. And that is kept eutirely separate from the woding passages 1, 
Entirely separate from the working passages. 

, . 
4491. Have you made any alteration in the position of tbat air.passage in the 

-case of your mines? ' 
A very material one; my air descends the shaft, travels along the working road 

and face of the workings, and ascends in the excavations of the coal into the air
passage, which is as near to the top oCthe coal as the nature of the coal will allow. 
In the sinking of the pit, there is a cllannel cut out, which is bricked and separated 
from the shaft; the air then travels along the air-head, and comes, in at the back 
-of tbe shaff: to the chimney. I have one 90 feet high with a :fire·place, al)d an-
-other about 35 feet high, which may be used during very hot weather, or at times 
when there is a want of air; but in the winter time we scarcely or ever use it. 

4492. Then the advautage ~ained by that arrangement is, that the air-passage, 
-departing from the upper portIOn of the seam of coal, takes oft' all the light. gas 
that is collected tbere! • 

Yes; without having any necessity for a current of air to force it, it will go olt 
entirely by its own lightness. 

4493. Under that arrangement you make use of the same shaft, for the down
'Cast shaft aud the upcast shaft, do not you? 

No, it is the downcast shaft always; it only is a single shaft; other parties are 
unde~ the necessity by their mode of using two shafts, because by.one the air 
-descends, and by the otller ascends. 

4494. Is not the upcast passage here taken off from the downcast shaft ? 
Yes; but it is separate from it. 

4495. But it is the same sinking 1 
The same sinking; it is done at the same period. 

4496. Do you make the original shaft of larger dimensions, in order to allow 
-of your taking that! 

B. Gihho •• , EsJr. 
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No, it is cut out in the sinking with very great facility, according to this plan Vid. Append;" I. 
-[producing tllesame]. PIon. No. XXVI. 

4497. Tpen that small ventilating shaft is an addition to the ordinary shaft of 
the mine? 

Certainly. Then I would just mention that by the common means, the ascent 
'and descent of the skips or COIfs, or by whatever name they may be called, in 
'Which the l.'Oal or material is drawn, are very frequently keeping the air in the up
cast shaft in a state of disturbance, creating eddies in the air, and interrupting the 
free passage of the air; whereas by the priuciple which I bave adopted: this is used 
for the air.passage alone, and is free from all interruption, so that the current of 
air which descends travels into the work, ascends and discharges all the foul 
vapours of the mine at the top of this chimney, without ever having been disturbed 
:at all; it is dosed from the air. 

4498. How long have you had that apparatus in operation l' 
I have had it 30 years, -not in the same complete stllte in which it is now, but 

I have used it for 30 years; 'almost all my shafts are 50; I have 16 or'I8 of them. 

(164.14.) 3 H 3 4499. Was 
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4499. Was the sinking 0'£ that ventilating shaft attended with any considerable
additional expense? 

No; I have stated the particulars in my pamphlet; the sinking cost me, I think, 
about 5 s. a yard, and the bricks are not expensive. 

4500. And have you found the result of that, during your long experience of it, 
quite satisfactory! . . 

Perfectly. 

4501. Have you had any explosions in that mine since you made use of that 
arrangement? 

When I came to carry out this plan upon a system, I had one explosion by 
placing a candle in the gas passage, before the system of ventilation was completed. 
1 prosecuted the inan at Staft'ord. It was the result either of extreme ignorance, or 
of malice, as we suspected; but ~he difficulty of proving malice is so great, that the 
jury did not convict him. We have had one other, but it arose from a cause wllich 
never, in my opinion, call. be obviated by any kind of ventilation i it was by the 
fall of the roof, bringing down gas with it. . . 

4502. A sudden influx: of gas, from the falling of the roof? 
Yes; a l'oof sometimes before it falls will crack and sink some distance above

the coal; then any gas which is lighter than the atmosphere will immediately rise; 
that cannot be prevented by any plan of ventilation, that I know of . 

. • 4503. No ventilation could aft'ect it ? . 
In my opinion, not by any means. In this case it did not cause any further dis

Mter in the pi€; but from a mere accident, the man was passing at the time and 
this roof fell, and just brought gas enough to fire; they were ignorant of it in the 
greatest part of the pit. 

. 4504. WII$ there auy great damage done! 
Ollemau died. in c.onsequence of it, and two othel'8 were burnt 'in some degree 

near to the spot; a. man 20 yards oft' was not aware of it. • . 

4505, In fhe other case, was there any extensive damage done? 
Not that I am aware of, either in the pit or workings. 

4506. Then you have had no explosion which would test the question whethe~ 
that partition would stand a. violent shock 1 . 

In the instance that I mention, before the plan of ventilation was carried out, 
the explosion would bave been sufficient to have destroyed it ; but it is impossible 
that it could; it passes at the back of the shaft, and consequently the circle of 
the sbaft opposes its being driven in. 

4507. It acts as an arch 1 
Yes; it caunot be driven' in. and if there were any doubt with respect to 

sinking it in this oblong form, it could be sunk entirely circular with equal 
facility; se that any explosion in the inside WQuld only tend to bind it; the circle 
would be bound by tbe ground in. such a manner that it could not possibly give 
way. 

4508. Then you would not think that the objections which apply to partitionin.r 
oft' the shaft with what are called brattices. for the purpose of using one shaft 
both for working and for ventil~tion, would be applicable to a case like that? 

Certainly not; I have had experience of it for SO years, and never had a 
derangement take place in it; and if that is not considered sufficient, I would 
make it oircular, and then it would be admitted by everybody to be impossible. . 

4509. Can you state what that adds to the expense of your shaft 2 
I can, because it is stated in my pamphlet; I state that the expense of cutting 

the channel, which only contains four superficial feet in that instance ,but; which 
1 ;fecommend 3 by 2), does not amount, at the present high rate of wages, 
to more than 5s. or 6s. a yard; then there are the bricks to line it with, but 
those are not much; when the shaft is bricked, that is done; they are not 
stated, but I cau state it. . .. 

4510. That would bear what proportion to the sinking of the shaft itself? 
About one ·fifth or one-sixth part of sinking the shaft. . 

4511. So-
• 
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4511. So that in any question arising between tbe sinking of two separate 
sbafts, and the sinking of a shaft so arranged for tbe purpose of ventilation, there 
1lould be no question as to expense 1 

None. 

4512. Did you ever examine the discharge of gas which took place through 
that ventilating sbaft, the amount that was discbarged? ' 

No; because wbat passes from the mines and comes off in its pure undiluted 
state is mixed with the air wbich. bas passed through the mines; it goes 011' by 
its own levity, and therefore that would be uncertain, and I never made any 
experiments to ascertain the quantity of gas carried off from the mine. 

4513: Taking the arrangement as it has been described by you, a passage 
passing at the upper edge of the seam of coal, and supposing the workings to be 
carried forward, so as to leave considerable spaces beyond the spot from, which 
this passage first commenced, how would you carry forward the ventilation? 
. We always begin by driving our working roads to the extI'emity of the mine 
to which we intend to get, so that this air-head is cut shorter as you get back;, 
there is no occasion to extend it. . ' 

4514. You drive the workings to the extremity? 
To the very extremity. , 
4515. And then bring them back! 
Yes; so that this head which drains the working part, and communicating 

with the air chimney, always remains untouched tilJ these collieries are excavated, 
this air-head is not disturbed; as you cut it back, the air-head still remains always 
open in the top of the workings. 

4516. Then would the further extremity of the workings always be npon the 
rise of the coal? , 

It depends upon the nature of the mine; sometimes it is upon the rise, lind 
sometimes upon the diP.; to begin in the dip is the true principle. 

4517. You should work upon the dip? 
Yes. 

4518. Supposing it were taken the other WilY, would this arrangement serve the 
purpose of (,,8I'rying off gas? 

Better, I think, than any other method. 

45.1 9. Supposing there was at all a rapid. dip in the bed of coal, and the 
passage was taken from the upper end of the working, would it be easy to make 
the lighter gas descend along that line? 

It never will descend, except by mechanical means. 

4520. Then would you ventilate in that case by mechauical means 1 
1 must do it, but it is a mode of working which I may state is rather supposi

tion than a thing that would actually occur. If ever you have your air-head 
below the level of your vent to drain your gas, the gas will not pass along except 
it is driven out by mechanical means, such as py a violent current of air or some 
other contrivance. 

4521; Take the reverse case; supposing you began at the dip of the pit, and 
carried this air-passage upwards to the shaft, then all that collected at the lower 
end of that passage would pass along it to the shaft ? 

Unquestionably. 

. 4522. Supposing there was an issue of gas not quite at the end of that air~ 
passage, but at some intermediate point, how would it be taken off! 

It would pass oft' by its own levity, which is one of the great objects of that 
plan; it would pass oft' by its own levity, without any impulse at all. 

4523. How would it reach the air-passage? 
These openings all open into the air-passage. This is the working road-[sllowillg 

tile same]-and for the purpose of ,hiving this air-head, you will observe that there 
are perpendicular openings into the working road. . 

4524. At certain distances? 
Yes; every 12 or 15 ylU'ds. 

(l64.14.) 4525. So 
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4525. So that those act, as a kind of subordinate shaft to drain the gas into
the main air-passage? 

Certainly; and I would just explain this, that these are most important. in: 
draining the coal, because gas never passes through our thick coal vertically. It 
always passes through certain partings of the coal; it passes horizontally from the· 
dilf'erent partings, but never vertically through the coal. 

4526. It passes through those openings '! . 
Yes; I compare it to draining a bog; it is a similar thing; you make main· 

drains and cross cuts into it. . 

4527. Having made use of this system for some time (with the aid of a furnace 
occasionally), you have now substituted the action of steam 1 

I have. 

4528. What experience have you had of that? 
Very little; it has been done only for a month; but I can. state the increased 

velocity of the passage of air in the upper air-way, because I have got that. 

4529. Will you describe, first of all, the mode in which it is applied? 
I carry the steam from the boiler of the engine, because I strongly object to· 

mechanical means (depending upon the care of workmen, when it caq be avoided) 
in a mine. 

4530. The boiler is at the top? 
The boiler of the engine is on the surface, and that boiler is always at work so

long as men are down; therefore it cannot be neglected; it does not depend upon 
the ca,re of men to furnish steam, as would be the caSe if you had a separate 
boiler, which is my great objection; if you 'use mechanical means, and (through 
carelessness) the men omit to attend tQ those mechanical means, accidents may 
occur at any period; but when you close your chimney entirely from the air, and 
take your steam from the boiler of the engine, you have nearly a positive certainty 
that so long as the men are down in the pit, and the engine is at work, you have 
a supply .of steam; therefore it no longer dep,ends upon the. care of workmen. 

4531. What number of jets have you! 
I have carried au inch-and-a-half pipe from the top of the engine-boiler, whick 

is very near to the chimney, and supplied with steam of not more than 61bR. or' 
SIbs. to the inch; and it is upon that that I shall make the. statement of the 
increased velocity. The other is 30 lbs. to the inch; and in this case I carry some 
four-inch pipes all the way from the boiler to the side of the chimney, which stand's· 
at a considerable distance from the boiler. I open a small apertnre under the 
boiler, adjoining to the boiler fire, .by which the ventilating chimney constantly 
draws a small portion of hot air along the outside of the pipes, to prevent the 
condensation of the steam; it keeps the outside of the pipe as hot .as the inside; 
it is supplied by the boiler fire; iC is a very small space; a current of hot air' 
constantly passes along it. At the side of the chimney there is a pipe inserted. 
I took an inch-and-a-half pipe and doubled it down, so as to represent what you. 
see in the oblong slit of an organ pipe; I found that that would answer the' 
purpose perfectly well .. 

4532. That is the jet? 
That is the jet. 

4533. A simple opening? 
A simple opening just beaten down to an oblong passage, like the slit of an 

organ pipe, nbout three-sixteenths of an incIt wide: there is a cock to regulate the 
admission of the steam. 

4534. What is the pressure at the jet f 
The pressure at the jet is tIle same as at the boiler, because the pipes are kept 

hot by those means, without any condensation of stefllI1. 

4535. And there is no ohstruction to the passage of the steam from the boiler 
to thejet? • 

Not ata1l; the four-inch pipe is much larger than the jet; therefore, the steam 
is at its full density. • 

4536. Then. 

• 
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4536. Then your jet is applied at the bottom of the chimney 1 
Yes. 

4-537. And the chimney, in fact, constitutes the blast-pipe? 

433 

'Yes; 'by this plan you will see that it is connected with this air-head, which 
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passes from the working; this air-head is connected with this air· passage ; it then 
goes into the chimney, which is closed from the air entirely, and the pipe eomes Vide Appendix I. 
here- [sluTwing the same]. Plan, No. XXVII. 

4538. Do you intend, by any mark 'Which you have made upon this diagram, to 
show tbat the steam-jet was placed at tbat point in the shaft? 

It is immaterial where it is placed; in the chimney it is placed near th~ bottom, 

4539. You were understood to say, that you carried it in a sort of drain? 
I carried it by four-inch pipes inclosed in a small brick sough; it may be 130 

or 140 feet from the boiler to the chimney. 

4540. What is the height of the chimney in that ease? 
In this ease, the chimney is 90 feet higb, and in the other not above 35. I found 

it do in both very well. 

4541. It illan oblong jet? 
Yes; just I,ike the slit of an organ pipe. 

4542. Have you examined what power of ventilation you have obtained by 
this jet since you have applied it? 

From coming so suddenly away, a letter haviog misoarried, I was obliged to 
leave yesterday, not wishing to be absent to-day, and I could bring no documents 
with me except putting this book in my pocket; but I can so far state as this, 
that with low-pressure steam of about Sibs. to the inch, an anemometer being 
placed in tbis air·head, tbe velocity of its revolution before the steam was put on 
was in eight minutes 1,000. 

4543. Without the furnace! 
Perhaps there might be a small quantity of fire used at that moment; I cannot 

positively say l wben the steam was put on, the revolutions of the anemometer 
incI'eased in the same space oftime, viz. eight minutes, to 1,600. 

4544. Did you ascertain at aU what quantity of air was 'passing through the 
passage at that time? 

Not sufficiently near to put it upon eVidence. The revolutions of the anemo
meter in an air-way four feet by three feet would give l,C; very nearly. 

4545. By calculation? 
Yes. The anemometer is one foot in diameter, and that would be sufficient data 

for any scientific man. 

4546. What anemometer did you use? 
1 do not remember the name; it is a very good one, one which I had from 

Derby. 

4547. Is it Mr. Biram's? 
I think it is Biram's anemometer.; I am pretty positive it is. 

4548. This experiment of which you speak, then, was performed with low-pressure 
steam? , 

Yes. . 

4549. Have you ascertained what it is by high-pressure ? 
1 have not yet ascertained that. I Q11ly know that it has increased the current 

of ail' quite as much as we cnn com'eniently work with. It is desirable to regulate 
the air in our mines; it is ,'ery often an inconvenience to have too much, becanse 
onr mines have great depositsof small coal or slack coal, causing spontaneous combus
tion: our object, therefore, is to work, under those circumstances, with as little air 
as possible. otberwise you would quicken the spontaneous combustion that does 

·tuke pluce from the slack and small and broken coal which there is in tbe mine. 

4550. The iron pyrites! 
Ye-s, where pyrites are mixed with the coni; but wbe-re oot, it is very ofteu 

necessary to lessen the quantity of air. 

(164.14.) 3 I 4551. Is 
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4551. Is spontaneous combustion frequent in the mines of Staffordshire ! 
Always; every side of work, say 90 yards .by 50, is obliged to be surrounded 

with a solid wall of coal, and every aperture IS obliged to be stopped closely up, 
80 as to prevent that combustion taking place; that wall is always kept in, and we 
are obliged to make the doorways or openings into it air-tight with brick and 
mortar; one of those excavations cannot be made larger, unless you draw your 
coal very quickly. 

4552. Have you ever seen the steam-jet in action as high-pressure steam? 
Never. 
4553. You have never seen -it anywhere excepting at your own pits? 
I have never seen it; it was from reading the results in other places that I was 

induced to try it. 

4554. You say that you made use or the boiler simply attached to your steam
engine! 
. Yes, in both instances. 

4555. Were you able to supply steam enough without interfering with yoUI' 
working? 

Yes; the quantity was small. 

4556. Can you say what power you abstracted from the boiler? 
No ;bnt it wag of no inconvenience; our fuel is of such little importance that 

we make no calculation of that sort. 

4557.18 your boiler high--pressure? 
One low and one high. 

4558. From which is the steam brought? 
From both. 

4559. Not in the same place from both ? 
No, they are separate, at a considerable distance from each other, about 300 

yards. 

4560. Did you find any difference in convenience between the two r 
. None whatever; there is no question that the high-pressure steam would in
crease the quantity of air passed very materially, but we find that with the low
pressure steam we have an ample supply. 

4561. You fina in that\case that the pressure of 8 Ibs. to the inch is !Q1fficient 
to ventilate the mine completely? 

Amply sufficien t. 

4562. Have you been into the pit often since the jet was applied ! 
No; but my viewer who manages the work is there, and he is every day in the 

pit; he spends a great part of his time in it. 

4563. Does he consider the ventilation in the workings better than it was 
before? 

Certainly, better in one sense, that is, that 'there is a greater quantity of air 
paRsing through; but it was sufficient before; it was only to ascertain the soundness 
of the principle that I applied it; it was not from the necessity of increasing the. 
ventilation, but under certain circumstances it might be wanted. ' 

4564. Taking the ventilation which is in action under the steam-jet there 
applied, and that which you had before, cia you think that the present plan is 
sufficiently preferable to the other to induce you to continue it? 

Most certainly, using a separate air-shaft, 'Of whatever dimensions the Inine may 
require, whether one of seven feet diameter, or one of two feet square, such 89 
I use. 

4565. You intend, therefore, to retain the steam ventilation? 
Certainly. 

4566. And not to reven to the furnace? 
Certainly not; it is a most convenient and economical mode of procuring that 

additional draught, which you can always command if yon want it. 
4567. Do 
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4567. Do you consider the ventilation in that distric* bad, generally? .8. Gihbmu, E,,_ 
I would rather not give an opinion, if your Lordship would excuse me. 16th July 18.49-

4568. Do you kuow the works of lib. Williams, Mr. Forster, an<l all those 
parties? 

Yes; Mr. Forster and I have adjoining works. 

4569. You think that the general ventilatiou of the StaJfordshire coal may 
be improved? 

I think it may; I think the book which I have written is the best expression 
of my opinion, 

4570. We observe that in your pamphlet you state, that you protest in limine 
against all artificial modes? 

Yes, I do. 
4571. Do you adhere to so broad a proposition? 
It was writtt'll in rather too much haste, because you will find that the context 

acknowledges that I recommend the occasional use of the furnace; as far as 
natural ventilation can be carried with certainty, I would always adopt it, and 
therefore I would use no greater artificial means tban was indispensably necessary ; 
but I think that my opinion is very much modified now from the adoption of the 
high-pressure steam of Mr. Gurney. . 

4572. Which does not require the attention that other mechanical means do? 
No increased attention at all; it is like using the natural means of venti

lation. 
4573. The necessity of that attention was your principal objection to artificial 

modes~ 
It was. 
4574. Is it one of the advantages of the steam ventilation, that you have it 

more completely under command than the ventilation by furnace! 
Certainly, because now there is no opening at all to the outward air. Wben 

there was a furnace, though the aperture was so regulated as not materially to 
impede the ventilation or diminish the draught of the chimney, yet to a certaiu 
extent it did so; bu~ that is now at 81\ end, as there is no opening fOl'the external 
air to get in; therefore it compels all to pass through the mine. 

. 4575. Is there anyone in charge of this jet, or is it left to act entirely by 
Itself? . . 

It does not need anyone; as soon as the steam is up (and the men cannot go 
to work until it is), the steam begins to discharge into the chimney. 

4576. What proportion does the jet bear to the area. of the chimney? 
The chimney is 2i feet by 5; 12k feet square; 12i superficial feet. 

4577. Near the base where the jet is introduced' 
At the base; all the way up it is the same; it is perpendicular. 

4578. Had you ever occasion to observe, in the case of that jet which you 
" describe, any reverse current in the chimney? 

I should think it is impossible. I do not underptand exactly wha~ is meant by 
the observation. 

4579. Supposing a single jet, such as you describe, were placed in the Inidst 
of a large shaft, is it not intelligible that it would produoe Dot only an upcast 
immediately above it, but that it would produce a downcast at the sides to supply 
the current of nir? 

That would not happeu if the chimney was closed. 

4580. Would it not depend upon the size of the shaft ? 
No; I do not see bow it possibly could; that must have been in an open shaft. 

I t could not be, I think, in a closed shaft with a ventilating chimney. If you lind 
any inconyenience of that sort in the chimney which I have mentioned, YO1/- may 
J"{'gulato it to tho mode of the best action, either by a damper or in any mode 
which you think proper. 

. 4581. When the air-passage is properly arranged ill the mine, is it your practice 
to keep it entirely to ibielf? 

Entirely. 
(164. U.) 3 I 2 4562. YOIl 
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B. Gilibo"" £.q. 4582. You think that very essential? . . 
, I consider it indispensable. I have laid down what I call the principles; I do 

'16th July 1849. not profess to say that the mode of practice in certain cases is not necessarily 
different, in some respects, from that which is suited to my own case; still these' 
general principles would, if proFerly regulated, I should say, apply to any mine 
whatever: those are tile principles upon which I conceive the ml>st perfect 
ventilation can be effected. • 

4583. The principles which you state in your publication to he essential in the 
ventilation of mines are these: "First, that the air-head shall always open into the 
ltighest (practicable) part of the mines which are being gotten; secondly, that the 
air-head shall be a continuous communication from the workings to an air chimney 
of sufficient dimensions; thirdly, that the air-head shall not in any part of its 
course be depressed below the level of its opening into the workings; fourthly, 
that the air chimney, however formed (whether by a separate shaft, 01' in the 
manner I recommend), shall never be used for any other purpose than the passage of 
the current of air from the workings to the snrface; fifthly, that the top of the 
air chimney shall be always closed from the external air, and shall be connected 
with a ventilating chimney, with a furnace or jet of steam to he used, when required, 
.()f sufficient power "-you state now, instead of a " furnace," with a jet of high
pressure steam? 

With a jet of high-pressure steam. 

4584. Do you co~ceive that the strict observance of those five conditions is in
dispensable to efficient ventilation f 

.1 do, as far as practicable, and the nature of the mines will admit, but "'bich, of 
course, I do not presume to say can invariably be done to the full extent; but as 
far as the mine allows, in my opinion they ought to he adol:ted. 

4585. When you state as the fifth condition, " that the top of the ail' chimney 
shall he always closed from the external air, and shall be connected with a venti
Jating chimney of sufficient power," will you describe precisely what it is that you 
mean to enjoin in ~hat eondition ? '. 

The top of the ai.r chimney is at the top of the shaft, and that must be closed. 

4586. What you call the air chimney there, is the lateral shaft that you describe 
as being made at the same time as the main shaft? . 

Yes. 

4587. The ventilating cbimney being above the surface? 
Yes. 

4588. The air chimney being the lateral shaft from. the surface down to the 
workings? 

Yes. 
4589. Do you conceive that the plan which you have explained of an air chim

ney saves expense in the sinking of shafts? 
Yes, greatly; I must have two shafts if I do not. make that. 

4590. Can you state at all, in general terms, what would be the difference of 
expense to you, between sinking 100 fathoms in the mode which you describe 
here, and sinking two shafts? . ,. 

Yes;' supposing the shaft to be represented by 1, the addition of the air chim-
ney, of the dimensions which I have given, would add about one-fifth or one-sixth_ 

459 I. Then the two shafts would cost 2 ~ , 
Yes. 
4592. So that it is opposing l~th against 2 ? 
Yes. 
4593. In point of fact, it is dividing a part of the shaft off r 
Yes. 
4594. Then the result of that is, that you would save live-sixths of the expense 

of the second shaft 1 . 
Yes; and further than that, unless you had three shafts, that is, unless YOll sub

stituted another shaft for this air chimney, I should not consider the plan of ven
tilation practicable; if you did not make use of this, I should consider it necessary 
then to have a third shaft. solely for the purpose of ventilation. 
. 4595. Supposing 
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4595. SllpposinO' you had two shafts, of which you used only the downcast shaft 
(or working, the upcast shaft being used entirely for vell~ilation, what should you 

-say? 
It wonld be the same thing as an air chimney, but then you lose a shaft. 

4596. That is the usual arrangement? 
If yon appropriated the shaft solely for ventilation, it would come within what 

I think right. 

4597. Do you know many collieries'in wbieb one shaft only is used? 
N ever before I adopted it. 

4598. Have you known it since ~ 
Yes, in my neighbourbood, in some instances, it has been eopied, I know; there 

IS one Vf!ry near to me. 

4590. Do you know whether it is successful in those instances ¥ 
Perfectly. 

4600. But it has not been adopted, so (ar as yon know, in any other district? 
No; I am not aware of the fact; they say that it was inventedJ50 years ago; 

if so, why did nobody make use of it? SomebodypubJished a letter, stating that it 
lWOS to be found in the French King's Library. 

4601. But you are not aware of any instances in your district before you adopted 
this system? 

I am not; not of using the one shaft for working the mines. 

4602. But have you not known of cases where there has been one shaft for tile 
-mine, and divided by what they call a brattice? 

No, we never do that; it is the Newcastle mode; but we think it more economi
cal to sink two than to sink a large shaft; that has been the universal practice with 
us, and we consider it a good deal more economical. 

4603. Supposing, instead of the 30 feet coal whicIl you bin'e to deal with here, 
you had only a thin scam, say five or six feet thick, how would you then proceed 
with respect to the air-passage which YOll take through tIle coal ? 

The thin seamR with us furnish so little gILl! comparotively, that we find it suffi
cient to carry the air as high as we Clm;. we. do not find that it requires more. 

4604. Supposing a case like those in the Nortll of the coal being some five or 
-lix feet thick at the thickest, and extremely full of gas, what course do you think 
it would be best to adopt? 

I ean say nothing more than carrying the air-headings as high 8S practicable. 

4605. Would you think it, then, worth while to carry the air-headings above the 
coal, and through the top! ' 

I would only limit myself, if your Lordship pleases, to the "'ord " practicable ~ ; 
.I would leave them to judge; I only speak of the principle. 

4606. TIle air. heading in this case is taken entirely througb the coal ¥ 
Yes. 
4607. Therefore whatever working there is in making the air-beading, coal 

is obtai ned at the IIBme time? 
Yes. Perhaps 1 may be permitted to say, that I am now getting this coal in 8 

different manner from what I did; 1 am now getting the whole of the coal 
. throughout, and so is Mr. Forster; we are both of us exea\'atulg the whole of the 
coal; we take the top 12 feet off first ; I carry this air-head in the wp half; we 
begin our working half way up; our coal is only 24 feet there, and we take 12 feet 
before us; I carry a head, bllt I drive the top head in that case to the outside. 
together with tbe working road, which working road would be represented in the 
middle of the cool; when we have brought back from the extremity the top of 
the coal, we then begin at the bottom; this air-head is destroyed by the operation 
of getting the top port, but the interstices form~d by the breaking of tbe min .. 
down (getting tbe whol., out as we do) nre quite sufficient always to allow a pas
~e for all the gas in the bottom part of the workings to pass along through these 
interstices, and empty itself into the upper chimney, without any further heading. 

4008. It would then empty itself first into alarga open space ? 
No; merely into the interstices, which are "ery large. 

(164.14.) 3 I 3 4609. The 
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4609. The air-heading is destroyed? 
Yes, of course; but this air-chimney is not destroyed; we always leave a soli<t 

portion of coal for the support of the shaft, therefore the mouth of this is always 
open; and I find that the interstices or crevices formed. by the abstraction of the 
coal, and the coal breaking and leaving large apertures between, are amply sufficient. 
I find no new head necessary for the lower 12 feet; I find this sufficient always 
to keep the lower 12 feet perfectly clear of gas. 

4610. Without any distinct air-passage? . 
Yes; it is not necessary; the passages are, in fact, of much larger capacity than 

the original air-passage; but this part of the air-passage remaining as far as here 
-[showing the same] -entire, all the light gases rise up, aud the air with the light 

ga..oes ;. all the light gases from the lower part of the coal rise in an' undiluted 
state, and drain off into the air-chimney. 

41311. And do you find that, notwithstanding those openings nearer to the up
cast shaft, the draught is 1Iot damaged at the more remote points? 

Not tho least. Perhaps I may explain why it is not damaged; when I come 
to· drive the wqrking poad, there is still a body of solid eoal to the outside of the 
workings, because this working road is only six feet higb, so that six feet. Iilf solid 
coal lies between it and this part which has been abstracted, and forms a complete 
preventive to any of the air passing till it gets to the extremity again. There is 
a solid table of coal six feet tbick, which prevents the air being abstracted hy the 
upper workings, because it remains solid til tbe outside workings. and then you 
bring back the lower part. 

4612. Then that portion which is left behind you in coming back. becomes a. 
waste, does it not? 
- Yes. 

4613. Does that fill with gas at all? 
Not at aU with inflammable gas; it fills with carbonic or otber heavy gases if you 

'\II'ork. deep; the heavier gases descend by their own gravity and fill that part, more 
or less; it is full of carbonic or other heavy gases, but not with inflammable gas ; 
there is no vital air remaining in those parts; they require no kind of ventilation. 

4614. Do you work in those mines with lamps? 
N0; :we work them with candles; we examine the mines constantly with lamps. 

1 never allow the men. to go down till they have. been examined, but you may 
almost call it unnecessary. 

4615. Are they examined every morning? 
Every morninlt; we never allow the men to go in till they are thoroughly 

examin!)d . 

. 4616. Has it ever happen:ed since you have had that method of ventilation 
which you have described, that upon examination the mine has been found unfit 
for working with a. candle? 

N twer, tbat I know ot; unless there was some opening that required to be made 
fo~ the purpose of communicating with the air-head; probably we might not have 
the air-head sufficiently advanced; then it always is necessary to carry it forward, 
and till it is secured, we work with lamps till there is an opening made into this 
air-head. If we had got the road II little too forward, there would probably be 
gas ill. the fartber part; then we should not allow any w,!rk to be done, except 
with a. lamp,. ~til we had an openipg to allow the gas to escape. 

4617. What lamp do you generally use? 
Dr. Clanny's; I find that very effective. 

4618. Do you use that which Dr. Clanny has most recently invented? 
If he has made any improvements upon them within two years. we <U> not. 

4619. Since the year 1835, in which he was examined before the Committee of 
the House of Commons? 

I have had mine since that time. I have never had occasion to complain or 
them at all, ami have tried the1!l under the most dangerous circumstances that 
lamps ever ought to be tried under, for the express purpose of seeing whether they 
are safe. 

\ 4620_Have 
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4620. Have you tried the common Davy lamp? 
Yes. 

4621. Do yon think Dr. 'Clannv's superior? 
I think so. I have abandoned ihe Davy lamp entirely, or nearly so; but there 

is a vast. variety of opinion upon that subject. I can only speak from my own 
experience. 

4622. Have you ever, in the course of your consideration of these subjects. 
turned your attention to the question q,f an inspection by Government? 

Yes ;-1 have thought of it a great deal; I allude to that in my book; perhaps 
1 should express myself best by reading a passage out of it: .. It has upon various 
occasions lately been suggested, that the interference of Government is desirable; 
but I entirely dissent from this opinion. Any interference in the power of Govern
ment could not be efficacious, and must be a constant source of vexation and 
interruption in tIle working of the mines. Such interference is contrary to ever! 
sound principle; and we have sufficient evidence to prove that the arbitrary 
interference exercised by tile continental Governments, has been in the highest 
degree detrimental. It is self-evident that the workings of a pit, which must. be 
controlled and varied by the diff'erent ch8Jlges that take place in the natlU'al 
formations of the mines, such as the slips, faults, rises and falls constantly occurring 
in the thick coul,-it is evident that these and ruany others caonotbe brought 
under any compulsory code of regulations. I do not contend that if a safe sJstem 
of ventilation can be pointed ont, it should not be enforced; it ought to be, and 
it will be, if it is once proved that it can be, and this will be done by the humanity 
and the good sense of the proprietors, the mine surveyors and the charter masters ; 
and if neglected by them, it will be compelled by the voice of the public and the 
workmen. These means will be found infinitely moreeff'ecttlal, and far less 
objectionable, than any interference of the Government;" that is, I mean, a com
pulsory set of regulations. 

4623. Do you mean those )'emarks of yours to apply solely to the case of 
Inspectors armed with the powers of directing the management of mines, or would 
you equally apply them to the case of Inspectors,. merely commissioned to inquire 
and to point out defects, and to make suggestions of improvements r 

Certainly to the former, not to the latter; no man would promote that more 
than I would. . 

4624. ghould you think that there was any oJUection to the interference of 
Government upon 'that footing, namely, appointing Inspectors, with a power to 
examine mines ond inspect plans, and the systems of ventilation, and thereupon 
to make any suggestions, heing well-qualified persons, and to communicate 
information? 

None; I am a great advocate for communicating information, which I think is 
the proper preliminary step where infoJ1l1ation can be aff'orded; otherwise, if it is 
not communicated, I think no measures adopted by the Government will ever be 
found eff'ectual. I think that information should be extended 88 much as possible, 
by those means which &rethought most eff'ectual for the end, to the different 
persons who are employed in the management of mines; they should have their 
minds enlightened upon the subject, either by meetings with well-qualified 
Inspectors, or by lectures, or in sonie way- 0\' other, before any operations of the 
Government can have any other eff'ect than that of vexation; and I believe that 
by freeing the mine-viewer and the mine-lessee proportionately from responsibility, 
the first eff'ect (I do not know what the ultimate one migbt .be) would be to make 
the mine much more liable to accidents than at present. 

4625. You do not intend your objectiorts, of course, to apply to the case where 
the Inspector is merely invested with the power of examination? 

Certo.inly not; 1 would give every facility and every information in my power 
to the Inspector, under those circumstances. 

4626. Do you think tllat much jealousy would be entertained, so far 88 you 
know, among the managers and owners of mines, at the visits of the Inspector. 
who 'Was authorized to make such inquiries? 

I think it would depend upon the manner in which it was conducted. I think, 
if information could be givE'n in some public manner; if they were eOllvened 
together, aud lectures were given as one mode by which to acquire information, 

(164.14.) 3 I 4 the 
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the Inspectors would be welcomed generally by everybody. I am sure they would' 
be by the proprietors. Weare not so much masters of the way in which the mine
viewers might consider it, because, in point of fact, apything that interfered with 
their old modes of action would, in the first instance, no doubt, occasion some 
jealousy; but the proprietors would put it down, I am convinced. 

4627. When you speak of the proprietors, you do not mean the freehold owner
of the minerals, but the colliery owners? 

Yes, the workers of the coal mines. 

4628. Looking to tbe feelings of the colliery owners rathe,' than to those of the 
viewers, do you think that there would be any jealousy as to the consequences of 
an inspection by a party unconnected with them into the state of their workings? 

. I ca~ only say there ought not, nor can I concei ve that the proprietors of the 
mmes m my part of the country would any of them have an objection' so far 
from objecting to it, I point out especially in my pamphlet what I co~sider a. 
great disgrace to us as not having had long ago. 

4629. That is with respect to a mining college 1 
Certainly; I think that a great disgrace. 

4630. Do you think it desirable that some 'steps should be taken for communi.· 
cating more ample information to the miners? 

I do; I think it indispensable; I think that without that preliminary know·· 
ledge,any legislation must fail of its object. 

4631. That was your opinion at the time when you wrote this p'ublication ? 
Certainly,; I express it. 

4632. With respect to accidents in the collieries of Staffordshire from the falling 
of the roof, are you of opinion that there are any means by which that dangel" 
might be diminisbed ? 

I am afraid not; I see no prospect of preventing it. Of course there are mines 
worked unskilflllly, that is, they are worked of extraordinarx widths for the purpose 
of saving ·coal; there are solitary cases of tha~ kind, but I do not think it is the 
general practice, and I do not think that much 1I0uld be done in diminishing the 
amount of accidents. resulting from that cause. . 

4633. You are not aware of anything defective in the system of working in the 
Midland Counties that leads to those accidents? • 

No, I am not; they generally arise from circumstaIices which no foresight can 
prevent. They arise from a rottenness of the coal, which is not seen until perhaps 
it gives way and falls. There no doubt is carelessness, but by what possible means' 
it can be obviated I cannot say; their own safety, in fact, you would think the 
strongest motive for care. I'do not know what you can do further. 

4634. Is there generally sufficient care taken in providing props? 
.I think now there is, because every proprietor would be held responsible. The' 

coroner's juries of 9ur county would hold the proprietor resllonsible if he did not 
provide sufficient timber for props. 

4635. Are such accidents frequent in the Staffordshire mines? 
There is a good deal of it, and always will be, when you consider that there ara 

20 feet high of coal hanging over a man's head, and that a piece drops out without 
the slightest notice; how it is possible to prevent it I do not know; I no not 
think it is. 

4636. There is another class of acciclents arising f"om falling down pits, through 
the breaking of ropes; have you ever directed your attention at all to the means of 
preventing those? 

They are very rare in well.regulated collieries; I have never met with such a 
!hing. 

4637. Do you work with guides? 
No, we work without guides. We work entirely with chains, which consist of' 

three chains c~nnected together, anyone of which is sufficiently strong; and I 
consider them fal:, safer than any ,·ope. 

4638. Do-
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4638. Do you mean merely the cbains conveying the coals. or do you mean B.~, &r. 
chain guides? ,16th July 11149-

We have no guidesat all. 

4639. Do'you find it convenient ,to work witbout guides?j 
With our tbick coal we cannot use guides. 

4640. Wbyr 
The coal comes down in such large masses. that it is occasionally as much as 

will come up the shaft. There is no room for guides, and it is exceedingly incon
venient in landing. The guides have been tried; Mr. Forster tried.them in two:or 
three instances, but he was obliged to give them up. 

4641. Is that common in the coUieries in your district? 
Yes; I do not know of any guides being used, except in some of the 

W olverhampton inines; the thin mines;, nonc in the thick coal, that I am 
aware of. 

4642. What weight do you raise at a time? 
Twenty-five cwt. frequently; this is an ordinary load. 

4643. That is not more than they raise in the northern mines '( , 
We often have more, but that is about our average loading; 1 ton to 25 cm. 

4644. Guides, you say, have been tried? 
They have; 1 had an opinion that guides wQuld answer, but! we meet with no 

accidents. -

4645. 'From what cause is the practical inconvenience of guides! 
From the large masses of coal which would be very likely to catch the guides 

and pull them down the pits. Wben we have a layer of these large coals. we plit 
an iron ring on, and lay another layer, and we can pile them up as hlgh as we 
wish, and draw them up the pit; I have seen them draw two tons as steadily as 
possible; the engine man, if he pays any attention, can draw 20 of them, and 
the coal shall never touch either side of the shaft; it shall not touch the brickwork 
at all. 

4646. Have you any cases of men being drawn over the pulley? 
If it was so, we should tllink it necessary to prosecute the engineer, and 'to 

Ilave the opinion of a jury whether there was culpable negligence or not. 

4647. Culpable negligence on the part of the engineer! 
Yes. 

4648. But such cases have happened, have they not? 
I t has been done, but in such cases, we have always proseeuted. 

4649. In the ease of the thick coal of Staffordshire, you would not confirm 
the evidence which we have received, that, generally speaking, it is a very 
economical arrangement to have guides, in order to prevent the wear and tear 
of the cages or skips, or whatever they are, in passing up and down the shafts! 

1 have shafts that have been worked for 30 years, o.nd they are very good yet; 
- that is all 1 can say about wear and tear; I can only oppose a fact to an 

opinion. 

4650. Have you not had many a.cddents in raising the coal without guides ? 
No, we do not hear of such cases, except from negligence. 

4651. Do you think that, gen~rally speaking, the amount of education among 
the persons concerned in the management of coal mines is, defective ! 

I hardly dare say yes; I might think so, perhaps; I think it would be perhaps 
better to say, that any additional information would be, useful; I think the owners 
of mines in this country could not owe a greater boon to the Government than if 
the means of extending knowledge in the most effectual manner were given to 
them by some educational district estahlishments. 

4652. Have you ever seen any other method of mechanical ventilation in use 
excepting the steam-jet! 

No, I cannot say that I have, sufficiently to form an opinion; there is a 
mechanical means recommended by Mr. Stru\'e, which, I have never seen in 
actual use, but which I believe is found a very effective method. b'lt then I have 
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a decided objection to a.1I mechanical means, which require any degree or necessary 
and constant care; therefore, perhaps, I have gone a little too far in objecting to 
them altogether. . 

4653. Is there anything besides the matter of ventilation which you would 
think of great importance for ,the purpose of preventing the occurrence or these 
accidents f 

No; I think the first step is to extend information, and then I think, when 
that has been done, the proprietors would attend to any recommendations that 
might be made by the Inspectors, and enforce their regulations as they might 
think proper; but until that information is extended, I do not think that it would 
be in their power to do it. The Inspectors who are appointed now by the 
Government will be of infinite service, as they will derive a great body of 
information, and I think that you will have a foundation by which you can judge 
of the most effective means of extending that information to 'those upon whose 
care we necessarily must depend to carry through an improvement of the 
system. 

The Witness is directed to withdraw. 

W, R.Clanny. E'g., WILLIAM REID CLANNY, Esquire, M. D., is called in, and examined 
M.D. as follows: 

4654. YOU reside at Sunderland! 
Yes. 
4655. You have turned your attention for a long time past to the best method 

of obtaining light in mines! 
I have. 
4656. You were examined before the Committee of the House of Commons in 

1835! 
I was. 

4657. And you have still continued your study of that subject! 
I have. 

4658. Sinre your examination in the year 1835, are there any subsequent con
clusions at which you have arrived with respect to the best form of lamps for 
mines? 

I have bestowed a great deal of attention upon the subject; and folIowing np 
the inquiry as to the safety with which the pits might be lighted, I have at all 
times, from tbe very commencement, been satisfied that the safety-lamp in use 
~ould not, under any circumstances, be safe, though generally it might be used. 

4659. You mean that it could not, under any circumstances, he absolutely safe! 
That, under every circumstance, it could not be absolutely safe. to my certain 

knowledge. . 

4660. A certain impro~d lamp of yours was extensively in use at the tinIe that 
the inquiry took place in 1835, was it not? 

It was not in extensive use. 

4661. Had it been then recently introduced? , 
It was employed a good deal in Lord Londonderry's mines, but hardly in any 

other. . 

4662. Since that period, has it been more generally used! . 
It has not been used generally; but that with steam, for which I received the 

gold medal of the Society of Arts, has been a good deal used in mines. 

4663. When did you relleive it? ' 
In the year 1817 I received the large silver medal and the large gold medal for 

the steam safety-lamp. 

4664. Was not that the lamp which was mentioned by you in your evidence of 
1835? ' 

They are mentioned; I could mention no others than those two. I forget the 
exact date; iu 1841 or 1842 or 1843, I performed a series of experiments in one 
of the rOQp1s of the infirmary to wbich I was senior physician: we had an explo
sive atmosPhere with the common coal gas. 

4665. You 
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4665. You made an experimental explosive atmosphere for the purpose? W.R.Cla",.y, EMf·, 
Yes, with the house surgeon. It was certainly a very hazardous one for him, N.lJ· 

for it nearly cost him his life; he was inclined to be consumptive, and I had to 16th July la..9. 
get him out of the room as Boon as I could, such was the power of the gas: it was 
not proper for myself. 

4666. What· was the object ofthat experiment! 
That there might be had a safe lamp, which was not then the case with that in 

use. 
• • 

4667. What lamp did you use! 
The one shown here the other day by my friend, Mr. Mather, with a top of wire

gauze and a cylinder of glass below. I first used lenses, and they answered very 
well, but they threw the light to such a distance, that I was compelled to have 
made glass cylinders for the express purpose. 

4668. Then, upon this occasion, your object was to test some additional improve
ment which you had made in the lamp which you had previously contrived? 

To prove that it would be perfectly safe in an atmosphere with coal gas, con
taining a greater portion of carhon than that of the light fire-damp of the coal 
mines. 

4669. The lamp which you used upon that occasion, as you are understood now, 
was the last improved form of the lamp? 

Decidedly. 

4670. That is a lamp with a tbick glass cylinder below the gauze, is it not? 
Yes. 'l'he point is this, that heretofore atmospheric air, 01' atmospheric air con-

taining fire-damp, was admitted below the light;. but in this improved safety-lamp 
it descends to the flame, being considerably above where the flame is burnt. 

4671. Is there no opening for the gas below 1 
None whatever. 

4672. So that it is entirely fed through the gauze above? 
Entirely so. 

4673. Has that lamp been generally used? 
I think near to 1,000 of them have been employed; one individual has made 

353, and they have been used in the most explosive of mines. 

4674. Have you yourself been into mines with them! 
I have not; I had enough of that formerly, and I knew very well that 

viewers understood the matter much better than I did. This is a sketch 
of the lamp-[producing the same]. 

4675. Is not there an objection stated to thl;) use of glass in this man
ner, tha.t it is liable, under certain circums~ces, to be fractured very 
easily? 

It has not yet come to my knowledge that anyone of them has been 
,. fractured by common use; but even where they may be fractured, I think 

their safety is augmented, for the lamp is shut in on all sides. I think it 
is safer after a fracture takes place. This is in respect to expansion of 
glass by heat, as the glass is hemmed in by the frame. 

4676. Have you ever made any experiment upon that point 1 
I have frequently; hut more especially Mr. Elliot. who has been here 

and examined before your Lordships, tried this lamp determinately. 
He kept it first at the angle of 45, when lighted; he then laid it upou its 
Bide, and struck it repeatedly, but he could not break it; at last he did 
make a fracture, by a blow of a stick, but that fracture was so insigni~ 
cant, that I believe it was used afterwards in the mine without any detri. 
ment or accident occurring. No accident has yet oecun-ed in any of 
those mines where these lamps have been used. 

4677. These are the !lumber of lamps made by one manufacturer! 
By one individual, Mr. Mills, of Newcastle; as also by others, 

whose names I do not reeoller.t. 

(164. 14.) 3 It 2 4678. For 
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4678. For these different pits? 
Yes. 

The Witness delivers in the same, which is as follows: 

NUMBBR of the CLANNY SAFETY LAMPS made by me from 1843 to I849-J. MILLS. 

N AME~ 01' COLLIERIES. 1843. 1844. 1846. 1846. 1847. 1848. 1840. TOTAL. 

-
Mountain & Sonl - - - - 7 17 8 5 - - - 37 

By ORDER. 

Weannoutb Colliery - - - - - - 37 - 18 - 55 
South Pe.rith - - - - - - - - 58 1 • 60 
R. G. Heathcote, Stoke-on· Trent - - - - - - - sO s6 
G. W. Chambers, Holmes Colliery, - - -

Rotherbam. 
- '4 12 - s6 

Mapplebeck & Low, Birmingham - - - - - '4 - - 14 
Rhymey Iron Company - - - - - - U - - - u 
Belmont Colliery - - - - - - - U - - - < IS 
Walker Colliery - - - - - 1 - - 7' - - 8 
J ohDson, Worthington & Co., St. - - - - - 6 - 6 

Helen' •. 
Blackley Hurst Colliery, Lancashire - - - - - 6 - 6 
Patricroft Colliery - - - - - - - 6 - - - 6 
Colebrook Dale Company, Shropshire - - - - 6 - - 6 
Thomas Proctor, for a Colliery un- - - - - I 6 - - 6 

known. 
Threupthu.rt Colliery, Whitehaven - - - - - - - 4 4 
Uowortb Colliery - - - - - - - - 4 - - 4 
Walbottle Colliery - - - • - - - - 1 - 3 4 
Felling Colliery - - - - - - - - IS - - ,. 
Jarrow Colliery '- - - - - - - - - 3 - 3 
Gas Company - - - - - - - - - s - g 

G. M'Dormolt, Esq. - - - - - - - s4 - - s4 
GOBforth collie:r - - - - - - - - - - - ·s 
Dr. Clanny an sundry parties un- - - - - - - - 18 

kDown. 
353 

MAIIUPACTUIlE •• in Newcastle and Gat.,head. 

M ........ Abbott, Gateahead -
Mr. Watson, Newcastle -
Mr. Coil, Newcnstle 
Mr. Ross, bere 

In i. •• rhm, &0., and in other towns not now remembered. 

The Witness. I have a list of a few of the pits in which these lamps have been 
used, with very satisfactory reports of the parties' own accord sent to me. 

The Witness delivers in the following Paper: 

2 Wellington -
3 Walker 
4 Wallsend 
6 Sidghill 
~ Gosfortb 
7 Coxlodge 
8 Heaton 

16 Patricroft 
9 Monkwearmouth -

10 Thomley 
11 Wingate 
12 Belmont 
13 Jarrow' 
14 South Pearith 
Iii Pelton-

Northumberland. 
ditto. 
ditto. 
ditto. 
ditto. 
ditto. 
ditto. 

near Manchester. 
Durham. 

ditto. 
ditto. 
ditto. 
ditto. 
ditto. 
ditto. 

17 Oxclose 



pallVIINTION 011 ~CCIDl!NTS IN COAL MINES. 

1'7 Oxc1ose 
Rbymney 
Mostyn 
Coal brookdale 
Risea - . -
Broadsfield -
Newcastle-under-Lyne -
The Colliery -

18 South Moor Colliery 
III Shield Row Colliel'y 

Craghead Colliery 
Holmside Colliery -

22 Burnhope Colliery 
Pensher. 

•• 

DOI'ham. 
Wales. 
Flintshire. 
Shropshire. 
Moumouthshire. 
StsWord.hire. 

ditto. 
N ewc88t1e-under-Lyne. 
Durham. 

ditto. 
ditto. 
ditto. 
ditto. 

AlBa, Geo. Wilton Chambers, Esq., Clough House. 

4679. What does your lamp weigh 1 
I think it is about two pounds, not more. 

o 

4680, What does the common Davy lamp weigh 1 
Considerably less. 

445 

4681. In Mr. BuddIe's evidence, he lays great stress upon the weight of the 
lamp? 

Yes, but it has not been complained of to me at all; I never heard it 
complsined of; Mr, BuddIe commanded everything in his lifetime, in respect to 
Sir H. Davy; he had peculiar views, and was not my friend, by any means, 

4682. What is the advantage of this lamp as compared with your own former 
lamp? 

The former lamp was a very peculiar one; above the flame, I placed a small 
boiler for water, and the air ascended by a tube, as it were up a chimney, and 
passed over a volume of steam extricated by the flame of the oil-lamp itself, 
which thereby rendered it in a peculiar manner safe, more so than pethaps any 
other. for the flame stands with safety in fire-damp when mixed with steam. 

4683. Does the steam neutralize its explosive character? 
It is a singular fact that I could never make it explode in that way, and I 

thought it perfectly safe; but it was inconvenient: the pitmen used it principally 
in Lord Londonderry's mine, the lamp being on a large scale with a great 
qur..ntity of steam; and they used no other lamp, because the air was so foul in 
other respects; howe,'er, it was laid aside a long while ago. 

4684. Is the effect of the steam to neutralize the explosive character of 
the sir!' 

Decidedly. 

4685. In what way does it do so? 
There is no mode of explsining it further than this, that water in the form of 

steam allows it to stand in that way; it does not alter the nature of the watel'; 
it is water still, expanded to the 212th degree; it is a point which I followed up 
very closely; but afterwards, I turned my attention another way, so as to do 
without steam altogether. 

4686. You did not understand how it acted in preventing the explosion? 
This gas requires twice its volume of oxygen for complete combustion,-hence 

the value of s~, in diluting the atmosphere within a safety-lamp of this des. 
cription. III the fitl;,,",: .. ~tance, fire-damp is extillguished by being diluted with 
Bteam, and soon afterwiirlm the flame of the oil-lamp dies out. With respect to 
explosions, here is the rationale of an explosion in a coalpit, wbich 1 drew up on 
purpnse-[producing a paper.] 

4687. Are these the results of experiments tried as you have stated in the 
infirmary ? 

The results of experiments and of calculations accordingly. 

4688. Upon the occasion of which you bave spoken? 
Yes; they have been followed up in this form. 

(164. 14.) 3 It 3 4689. Au 
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'4689. An artificial explosive atmosphere having been made for the purpose? 
For the purpose; these are the calculations. 

4690. Then it would appear from this, that the most explosive mixture is one 
portion of fire-damp to seven or eight volumes of air? 

That is the case with respect to the inflammable gas of coal mines, but the 
olefiant'gas has double the quantity of carbon to the hydrogen, and the consequence 
is, that it is very dangerous; though it .is the opinion of my friend, Mr. 
Goldsworthy Gurney, that it is to be found in some of the mines; and also of 
a very distinguished foreigner, Profe,ssor Bischoff; but I have not found it to be 
the case in our mines. 

4691. Has there been any instance. of an accident where your lamps have been 
ueed? 

Never, that I could hear of. After many explosions I have visited the coal mines 
in order to publish the particulars. The other day an explosion occurred in a 
mine belonging to a friend of mine, who is also a viewer, Mr. Easton, but there 
the explosion was caused by a naked candle. I have been in the habit of visiting 
many of the pits after explosions, and making special inquiry for 30 years, and 
he told, me how it was; they had only my improved safety-lamps in the mine I 
they were using olle where they thought it was dangerous; but a poor man 
at a distance, who was using a ,naked candle, caused the explosion, and the 
man using my safety-lamp was blown up a small staple, as it is called, and the 
lamp with him, which lamp was afterwards found in a perfect state. The lamp was 
used afterwards in the most dangerous parts, to explore the mine, and in perfect 
'safety. 

4692. In your opinion, supposing the glass to get very much heated, and then 
water to fall upon it, which is said generally to lead to the fracture of the glass, 
you do not conceive that, with the form of lamp which you recommend, there 
would be any danger? 

No; the heat of the glass is never above 120 or 130 degrees, and you may 
lay your hand close to it during the whole time that combustion is going on, 
whether there be fire-damp with the air or not. 

4693. Is that at the time the upper part of the lamp is full of inflammable gas ? 
'Yes; you may keep your hand close by it all the time; the upper part of the 

lamp gets heated at the top of the cylinder; the wire gauze is heated, but not so 
much so as in the common Davy. because the atmospheric air is very much ex
panded, especially with the fire-damp, as it descends to supply the oil-lamp flame. 

4694. In the ordinary Davy, supposing the atmosphere to be very explosive, the 
interior of the lamp becomes filled with flame, does it not 1 

Always. 

4695. Supposing the same circumstances with your lamp, what happens 7 
I think that will be explained if your Lordship will take the trouble of looking 

at the paper which I now prodllce. These are different results in different in
:flammable atmospheres. 

The Witness delivers in the following Paper: 

FIRE-DAMP 
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W.lI..C/Gnny, &f., 
M.D. 

THE followin~ were the results of experiments in explosive atmospheres, which were 
intended to be .. mila. in quality to the different descriptions of fire.damp which are usually 161b July 1849-
found in the coal mines of the counties of Northumberland and Durham. In the above-
mentioned atmospberes my improved safety-lamp was tested, very determioately, several 
years ago:-

1. With one volume offire.damp to three of atmospheric air, no explosion occom'li. 
2. With one volume of fi.e-damp to five or six times ite volume of atmospheric air, a 

slight explosion took place. • 
a. With one portion of fire-damp to seven or eight volwoes of air, a violent explosion 

occurred. . 
4. With one portion of fire.damp to fourteen tinles its volume or air, a slight flash took 

. place. 
6. When tbe pro)'ortion was exceeded fifteen times its volume 01 air, it was observed that 

the flame of the oil-lamp in the improved safety-lamp became enlarged, and the 
cylinder W8S filled with a transparent blue flame, and BOon afterwards both flames 
died out very quietly. 

The glass cylinder is never above 130 degrees Fah., and at all times the hand may be 
kept against it witbout inconvenience. This safety-lamp gives at least four times as much 
light as the Davy, and by it five or silt pitmen may ClU'ry on tbeir work. Thus it is tbat, 
though tbis improved salety-Iamp be in some degree more expensive than the Davy, be it 
remembered that the laving of lamp-oil will, in a sbort time, compemate such coal owners 
88 may be inclined to use my improved safety-lamp. 

• 
Atmoaphlnie Air 

before combustion. 
Fire-d .. ~, 

Elementary inure 
before combUBtio.n. 

Atom., Weight. 
After explosion 

Weight. Atoma. 

Oxygen Oxygen 8 I~ l 
Carbon 6 Carbon 

acid 22 1 

I V Oxygen Oxygen 8 
1 

• 
Atmo~heric Air, 

Oxygen - 32 Oxygen Oxygen 8 Hydrogen 1 Hydrogen Carburetted 
Nitrogen liS 1 

Steam 1 Hydrogen 

- 9 8 
144 

Oxygen Oxygen 8 

~ 1 

Hydrogen 1 Hydrogen IJ 
Nitrogen 

1 
Nitrogen 112 

8 

Mixture before combustion, 
Atmospherio Air .. 144 
Carburetted Hydrogen 8 

Nitrogen - 112 

- - -162 Choke-damp 162 Fire-damp8 

A few ~markR are,here needful, in ,order to explain t~e phenomena of an explosion of 
fire.d,amp ~ a co~1 mme, and which w.'l1 be readily understood upon examining the accom
panyl~g ,Rn~l.ple dlagra!". Let the third column repreRent the equivalents of tbe atmo
sphenc IUr In a ct'a1 mme. and the fifth column show the equivalents of fire-dam When 
the ... gas.R come ,into contsct, they, generall~ "peaking, mix by what is designa:a'dilfusion 
of gases. If a hll'llt or flame of a,ny descrIption be applied to this mixture, an explosion 
!l'ust of course take pl~ce, ~fter !"hlCh we sball now find that a noxious atmosphere will be 
lD~tantly ge~erated, which 18 deSIgnated cboke-damp by th .. coal-miners, and in wbich no 
anunal can hye. Hence the cruel death of the pitman, should he not be hlow,D to atoms 
or be 80 severely burnt by the explosion as to cause immediate death. ' 

(164.14.) 3 K 4 4696. Supposing 
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W.R.Cianny, E'q., 4696. Supposing your lamp to be in such an atmosphere as fills the Common 
M. D. Davy lamp with blue flame, what is the condition of your lamp in that case? 

It burns steadily for, some little time, Rnd gradually dies out, the flame of the 
oil-lamp first, and the blue flame afterwards; first, oil-lamp flame goes out, and 
then the other or blue 6ame in the gauze cylinder follows very quietly j there is 
no explosion. 

4697. Does the interior flame in that case fill the space within the glass 
cylinder? ' 

It does, to a certain extent, but not very much so j because the meshes of the 
Davy lamp are 7R4 to the square inch, and these lamps which I recommend 
occasionally, are 1,296; that therefore adds to the safety beyond all comparison: 
but say about 1,000 meshes to the square inch will suit admirably; and I think 
that would be a very proper proportion; it would give no light through Buch 
meShes; indeed it could not be expected, but would be bright through the glass 
cylinder. 

4698. Can you state what is the proportionate difference of light, according to 
any meMure, between your lamp and the common Davy lamp? ' 

I measured according to Romford's plan, and I measured in different ways of 
reading, as to strength of light; and I think, as nearly as I can calculate, the light 
of the improved safety-lamp is ahout four or five times greater than that of the 
Davy. . ' 

4699. So that there would be a proportionate absence of temptation to the 
workmen to take the top off the lamp to procure more light? 

They never had oecasion 'so to do. In visiting the mines and inquiring among 
them, I sometimes say, as a stranger, .. What sort of lamp is this; do you ever 
unscrew the gauze cylinder from the oil-lamp?" .. No j I never unscrew it; there 
is no occasion to unscrew it;" but they are locked for all that; the light is so 
perfect, that there is no occasion to unscrew the top to give more light. 

4700. Is the light diminished by the smallness of the meshes of the gauze? 
It may be, in some degree, when we use a considerable increase of numbers of 

meshes to the square inch, but of this I am not certain. 

4701. When you increase the number of meshes to the square inch, do YOl1 

diminish the diameter of the wire? • 
There is always an accumulation of soot, and that soot has the effect of 

diminishing, to a certain extent, the ingress of atmospheric air. 

4702. Is the diameter of the wire of which the lamp is composed smaller when 
you incresse the number of meshes? 

I believe such is the case. 

4703. You diminish tIle ~paces, but you retain the same description of wire? 
Finer wire is needed. 

4704. You make use of the same wire for constructing the gauze as in the Davy 
lamp? 

The wire is, necessarily finer. 

4705. Increasing the number of meshes? 
The wires are necessarily finer in texture. 

4706. The inevitable consequence of that must be, that so far.as that part of 
the lamp is concerned, it would obstruct the light, would it not! 

It never does so in my safety-lamp, for the glass always stands clear; the soot 
accumulates at the top in a small degree; there is a curious fact, that after II cer
tain period, say half an hour or an hour, the soot accumulates at the top, but the 
wire cylinder is perfectly clear immediately above the glass cylinder. 

4707. How do you account for that? 
That the heated air ascends, anli it is of course part of the soot is precipitated 

upon the wire at the top of the safety-lamp. 

4708. Then does that, after it has taken place for a certain time, interfere with 
the efficiency of the lamp \' 

It has never been complained of yet to me in any instance. I have had no 
complaints against these lamps whatever, but every commendation. 

4709 . .Do 
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. 4709. Do you consider the common Davy lamp, under ordinary cireumstances, 
a useful instrument 1 

I think it may be used under many circumstances; but the men eomplain of 
the liglJt being 80 insignificant, tbat as they are compelled to send up goo~ eoaIs, 
and require a proper light to hew them, they often run risks by unscrewlDg the 
cylinder, unknown to the superintendents, and hence arise many fatal accidents or 
explosions. 

4710. What is the difference of cost between your lamp and the common 
D~? •• 
. Just double; but the expenditure of oil is very much diminished by using my 
lamps; that the pitmen have found out themselves, and told me of it; and that in 
my safety-lamp, in a very short time, they saved the difference of price of this lamp 
in the purchase of oil. 

4711. Have you a patent for your Tamp? 
No, I never thought of such a thing for a moment. 

4712. Your lamps are used in Lord Londonderry's pit? 
Yes; it is one of the best ventilated pits in the North of England; a remarkably 

clever man has the deputy-management there. He is Mr. Elliot's father, WllO .... as 
lately examined by your Lordships. I had him summoned in the year 1835, and 
he gave about the best evidence that we had. When he came out, I was proceeding 
on the street with Mr. Bud,Ue and Mr. Pease, and l\1r. BuddIe said, "What do you 
mean by this, Mr. Elliot? You have spoken of a ventilation at the rate of ten 
miles an hour; do you ever effect such a current? I never heard of more than three 
or four miles." .. Yes, I do frequently," said Mr. Elliot, "and hence the safety 
by so rapid a current; and another consequence is the preservation of the timber 
and the materials of the mine, by reason of the pureness of the air." 

4713. Supposing. that the lamp was exposed to the action of a rapid current, 
which renders the Davv lamp unsafe, would not the same danger attach to your 
lamp? • 

No; for it continues to burn, because the air penetrates oil all sides of the 
gauze cylinder, and the top of the glass stands much above the top of the flame. 

I 4714. You are understood to state, that the npper part of your lamp, which is 
gauze of rather smaller meshes than the common Davy lamp, hecomes filled with 
flame in a very inflammable atmosphere? 

It is merely the usual sort of inflamed gaseous substance, and from it there is no 
mischief whatever by reason of the fine gauze; it cannot get through the meshes 
to the surrounding atmosphere. 

4715. Is it not the NLme sort of flame as fills the Dayy lamp? 
Precisely.. In my opinion, it is carbonic oxide. 

4716. Supposing a rapid current to pass against the Da,'y lamp in that state, is 
there not always a danger of the fire passing through? 

.. The current always passes exactly upon the flame in the Davy, except it be. 
. shielded at the side on which the current strikes. 

4717. Does the danger in that case arise from the action of the current upon 
the flame itself of the lamp, or upon the burning portion of the atmosphere above 
the flame f 
. Decidedly upon the flame itself in the Da,,!. 

4718. Only upon the flame itself? 
Altogether that is the case. 

4719. Would it not have the same effect upon the burning atmosphere in the 
\1pper part of the gauze? 

It cannot, in the improved safety-lamp; because the blue flame only burns 
about a second or two after the oil-lamp flame becomes extinguished. 

4i20. In an atmosphere of that kind, the gauze of the Davy lamp is apt to get 
red hot, is it not? 

Yes; it gets red hot, and it is very dangerous then, becaul!e it allows the flame 
to pass into the fire-damp atmosphere. 

(164.14.) SL 4721. With 
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472 J. With your lamp, might. not that happen ? 
No, it does not happen, because the air is so expanded in its descent, and, the 

glass cylinder is always so cool, comparatively speaking, that there is no chance 
of such taking place. 

4722. You stated, that Lord Londonderry's mine was one of the best ventilated 
mines; would Jarrow be capable of being as well ventilated f 

I am not very well satisfied about that. 

4723. Could you make ,a fiery mine sufficiently ventilated to prevent accident? 
The men cannot live nnless they have pure air; they require wholesome atmo-

spheric air to breathe; they may live, perhaps, after their lamp goes out; but I 
think the men should have good ventilation for the sake of their health. 

4724. Do you think the Jarrow mine capable of being well ventilated! 
I do not know what Mr. Goldsworthy Gurney may do; as I have great expect-

ations on that plan. 

4725. Have you examined that mine yourself? 
I have not been down it. 

4726. Would you venture to say that any system of ventilation could be intro .. 
duced which should secure a mine altogether from accident? 

Not at present; it will take some time before that can be accomplished. 

4727. You do not think it would be possible, under any circumstances, to make 
the ventilation so perfectly effective as to secure a mine, in all cases, from explo
sion? 

I am afraid not. 
4728. The ventilation might be very much improved, and the risk. of accident 

very much diminished f 
Decidedly so. 

4729. How many hours would the oil bum in the lamp you have described? 
Fourteen hours. 

4730. A short time since you stated, that the wire used for making the gauze 
in your lamp is of the same size as that of the Davy lamp; are you satisfied, upon 
recollection, that that is so f 

I do not recollect exactly that particular point. The same man made nearly six 
hundred of them; they were manufactured by the same wire-weaver; I think 
they are of the same size; I am not sure; but perhaps smaller. 

4731. Will you state what the cost of that lamp was 1 , , 
. Fourteen shillings; I believe it might be made for less, if they had sufficiently 

numerous orders; say 128. 

473'i!. Are you able to state whether that lamp is coming more generally into ' 
use! 

Daily into extensive use, 
4733. Ha.ve you any concise description of your lamp, which you would consider 

to be correct ? -
I have. The following was drawn up by Mr. Alexander Kirkaldyof his own 

accord, and published by him. ' , 

The same is read, as follows: 

F,RE-DAMP in COAL M,NES. 

A MEETING of the Society of Arts was held last week; BENJAMIN ROCHE, Esquire, in tbe 
Chair.-A Paper was read from Mr. Eginton on ventilation and fire-damp in coal mines. 
After deBcribmg the nature and causes of fire-damp, and its explosive properties wben 
brought in contact witb the atmospbere, Mr. Eginton proceeded to say, that when the 
roof fen in, in a coal mine, a large disengagement of tbe gases was tbereby occasioned, and 
tbat there the Davy lamp, which had been 80 greatly praised and extenSlvely used, was of 
very questionable use; and although the accidents which occurred where the Davy lamp 
was uI!I!d. were ascribed ~ the care'leBsness of the men, Bu.eb waB not tbe caBe; and those 
accidents were attributable to the defects of the Davy lamp, which had, ill his o)linion, been 
unworthily called a Bafety-Iamp. H~ stated, that ventilauon was the most rabonal way to 
prevent explosions of fire-damp. He then pointed out the best metbods of ventilation, and 
Illustrated hi~ plan by a display of diagrams. ' 

The 
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. Tbe" Clanny" or the oafety-lamp invented by Dr. Clanoy, dilfer.sbut little in form 
froID the .. Davy," yet it is a curious fact that the incooveniences attending the latter are, 
happily, obviated in the " Clanny" lamp; and although the number of meshes in this 
amount to the astoniihing number of 1,296 to the square inch. through which air for com
bustion passes, yet such i. the fineness of its texture, that the light is no ways obscured by 
it. It Rhould also be observed, that the air passes downwards .(the reverse of the other) in 
safety through the meshes, and immediately afterwards withiA the whole depth of. very 
thick and well-annealed glass cylinder. BX this discovery in the .. Clanny" lamp, the 
atmospheric air, when mixed with fire-damp at the exploding point, is reodered completely 
innoxious, being greatly expanded in volullle, and passes 011' in safety, whilst it gives a much 
more preferable light. It burns much longer than the other; besides, when the Ba~ is 
.extinguished. tlle blue flame of fire-damp io the whole cylinder illstantly disappears in the' 
most quiescent manner, at the same time readily indicating to the miner the nature and 
extent of fire.damp contained at the moment in the atmosphere of the mine. From 
the Bame of the lamp being sun'ounded by the gl ..... cyliuder, no blower or unmixed tire
damp, or yet of strong currents of fire.damp, however explosive and dangerous they may 
he, can come in direct contact with the Bame of this lamp, nor can the pitman unscrew it, 
(being locked) to draw the Bame for the purpose of lighting his 'Pipe: th,. alone would give 
it a preference over all other lamps used for tbe purpose. ]ts light is sufficient for the pit
man s purpose in hewing, as well as for separating the argillaceous schistus, &c. &c. from the 
good coal. Thel'e have been persons whose shallow experience in mining have found fault 
with tha glass cylinder, but without a sbad.ow of truth, for tbe scientific viewer looks at it, 
next to the wire !l"auze, as the n. plus "ltraof discovery; and it is a well-known fact that this 
lamp bas been In daily use for a number of years in many of the most dangerous coal 
mines without a single accident occurring. 

The Witness is directed to withdraw. 

-16th Joly 1~+9. 

Mr. DAVID SWALLOW is called in, and,examined as follows: Mr.DafJid Swallow. 

4734. 
I do. 

4735. 
time? 

I BELIEVE you live at Bolton in Lancashire? 

Have you been practically engaged in, the working of mines for some 

For 16 years. 

4736. As a miner? 
Yes. 

4737. In what capacity have you been employeli? 
I went into the pits first at eight years of age; I was ~nlythen, of course, a 

helper; when I became 17 years of age, I started working as a collier; I worked 
for seven years with a pick as a collier. 

4738. How long is it since you last worked? 
Six years, the 7th day of last September. 

4739. During all that time, have you been in the Lancashire ecal.field ? 
No; I have been a good part of the time in the Lancashire coal-field; I have 

been, in fact, in all the principal coal-fields in England. 

4740. Have you worked any where except in Lancashire? 
Yes, I worked partly in Yorkshire; I worked for Mr. Charlesworth near Wake. 

field, and fhr the Stanley Coal Company; that Vias the last coal-pit I worked at. : 

4741. You have not worked in the mines in Scotland, have you? 
I have been in Scotland since 1842, but I never worked in the mines there. 

4742. In the course of your employment in mines, have you had anyexperienco 
of explosions? 

Yes, I hllve ~een several explosions; I have been burned slightly myself. 

4743. Will you describe to the Committee how that happened? 
The explosion happened in this way: a man was looking behind him in the 

colliery which we then worked in; we had merely II clay roof; the roof was very 
80ft, anti we had to leave some coal to put props under, to keep the roof up; some
times when this coal fell, the men would pick it out; the man just turned round 
to look and see whllt it was, and it lighted from his candle. We were not far out 
of the air-course, so that the explosion was only slight; it burned him a little. 
, (164. 14.) 3 L 2 I fell 
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Mr.Da.id Swallow. I fell down; and ~he workings being ~methin~ like five feet high, the fire made for 
_ the roof, and I being at the bottom, It only slightly bnrned me. 

16th July 1849. 
4744. Did you sufFer at all from the gas after thE: explosion! 

~o. . 
4745. Was that mine properly ventilated? 
Yes, it was as well ventilated, or perhaps better than most in the neighbour-

hood. . 

4746. Was that in Laucashire! 
No; the one I am speaking of now was in Yorkshire; it was Messrs. Fere-

nandes, Dunn & Co.'s pit then. 

4747. What was the system of ventilation adopted there! 
A furnace. 

4748. Is that generally adopted in Lancashire? 
Yes, generally, where there is any system of ventilation; but there are other 

systems of ventilation in Lancashire also. 

4749. What other systems of ventilation are there? 
There is the fan system in operation in several collieries. 

4750. Do you know where? 
The fan system is in operation at one colliery near Rainford, near St. Helen's. 

4751. Did you ever work in that pit! 
~o, the pit has only been sunk within the last three or four years. 

4752. Have yon ever been employed in pits, which were ventilated by means 
of ·that 80rt ? 

No; I believe it has been invented since 1842; I was not aware of it previously 
to 1842. 

4753. Do you know by whom it was invented? 
It was invented by some one at Leeds, I forget his name; I have seen it in 

operation at Pickley Green, West Leigh. 

4754. Have you had any experience yourself of any ventilation, except by 
means of a furnace? 

Not any pmctical experience; I have not worked in any mine which has been 
ventilated hy any other means. 

4755. Have you found in the difFerent mines in which you have been employed 
any great difFerence in the ventilation? 

Yes; a great deal of difference. 

4756. Some are much better ventilated than others, are they! 
Yes; . I have worked in a coal mine belonging to the Byerly Iron Company. 

near Bradford, where they had no regular system of ventilation. 

4757. Was that a dangerous bed of coal? 
It was not. dangerous from fire-damp, though there was fire-damp; and it was a 

-very fortunate circumstance that I was not burnt; I was working in a certain 
place,aud after leaving it, I went and worked in another. A person went and worked 
in the !!ame place that I had been in before, and was burnt within a week after
wards, but we bad never seen anything but black damp. 

4758. III that case, the absence of ventilation was no fault of the colliery 
oWBers: . 

All pits ougbt to be ventilated; the health of the men requires it; the black 
damp always abomlds in pits where fire-damp does not exist. 

4759. Have you found great difFerence in your health in those mines which 
have been well ventilated, and those which have not P 

Yes; 11eft the mine principally ou aecount of that. 

4760. Hav;y..u been in any mine where the ventilation has been so strong as 
to be incouve~i~.ri\f, . 

No. ' 

4761. Do 
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4761. Do you suppose that if & very powerful ventilation were pnt upon a mine, Mr.David swan-. 
;an<l a strong draught CBused through its passsges, it would be inconvenient 1 -

No. 16th July IlL19· 

4762. Under no circumstances? 
No. 

4763. Supposing & hurricane were blowing through the passages, wouldoot 
that be incouvenient ? 

I cannot conceive the idea. of more'air being admitted into a coal mine than is 
really necessary. 

4764. Supposing not only a great quantity to be introduced, but that the air 
introduced was moved with great force and rapidity, do not you think it might 
then be un inconvenience ? 

If it were blowing a hurricane it might; I do not think coal mines require that 
quantity of air; but they require, certainly, a very large quantity. 

4765. Have you been in the habit of working with naked candles or lamps? 
I have worked with both. 

4766. Which do you think the safest sy~tem, under ordinary circumstances? 
Under ordinary circumstances 1 should prefer working with a. candle; I do not 

.approve of working with lamps at all. 

4767. Why not? 
In the first place, it gives such very little light that the colliereannot see his 

-work properly; he has to work more in the dark than anything else, and that 
subjects him to great danger. He cannot see about the place; when he is under

. mining or cutting his coal, he cannot observe it as he ought to do. 

4768. Supposing the lamp gave as much light as a candle, you would llotIeel 
.an ohjection to it ? 

I should ccrtainly feel an objection to it, because r could not plB<'e it in the 
. same position as 1 can a candle; I can place a can <lIe so as to throw a light upon 
any part that I want. Supposing I am cutting coal in an end, I cannot fix my 
lamp at all times so that it will throw a light upon the piece of coal I am cutting; 
-but I can fix a caudle upon anything which is close at hand. so as to throw a light 
on the piece of coal I am working on. 

4769. What would be the effect upon a naked candle of a very rapid current 
of air? 

It would make it sweale very fast. 

4770. That would be an inconvenience? 
Yes; but it would be one that I could prevent. 

4771. HoW' would you prevent it ? 
We generally have a piece of wood, what we call a cricket, for it to stand upon, 

with a bottom to it, which will rear it up, and protect; the candle from the wind. 
. . 

4772. Is that sufficient in a strong draught? 
It is sufficient. I have never yet been in any pit where the current would blow 

the board away; if' a current is goiug straight forward" it. will not. blow round 
the board; if it is just at the corner, it would require to have another side to the 
board. 

4773. Your inclina.tion would be to use the candle generally, rather than the 
lamp! 

Yes. 
4774. Is there any other reason for which you prefer it; except the additional 

light it gives? 
The lamp is very inconvenient, and particularly to draw with; for the boys, in 

wnggooing or drawing, it is very inconvenient. 

4775. Do not YOIl think that the use of the lamp is safer than the use of the 
naked eo.odle ., 

It is, where there is fire-damp and DO ventilation; if an explosion takes place 

~
'here you have a lamp in ,our hand, it will fill the lamp, and I should then know 

to extinguish my la.mp as soon as it was possible, and to make my way out or 
• ' (164.14.) 3 L3 the 

• 
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~I,.Dari'" &'all""". the place; if I had had a candle in my hand, it· would have lighted the whole of 
- the gas, and 1 should have been burnt. 

16,~ July 18+90 
4776. Do you think any ventilation could render a mine perfectly secure 

against the possibility of an explosion? 
Yes, I do, in general. 

4777. Perfectly secure t 
I do not exactly think it could be made perfectly secure under all circumstances; 

but from those terrible explosions, I believe it possibly might. I believe a mine 
may be so ventilated as that if an explosion does take place, it will be only local, 
and will produce very little injury. . 

4778. You did not mean, by Y01U··previous answer, to point out any mode of 
ventilation which could protect the miners altogether from the possibility of 
explosion? 

No, not under every circumstance. • 
4779. Il!l what way do you think the explosion might be made merely local; 

by subdividing the mine? 
The way mines are generally worked, p81ticularly when they are opening out 

new mines, is this: that each man has a place to himself; he will drive 10 or 12 
or 20 yards, just as the case may be, in a narrow place, 4 or 5 or 6 feet wide, 
according to the working of the colliery; while that man is 10 or 12 yards out 
of the air, it is possible a fire may occur in that man's place, if it is not sufficiently 
brattictod; hut if there is a sufficient current of air coming up to the last opening, 
that ventilates all the other parts of the WOI"ks, would cut the fire oft', and he 
kept from the other men's places; it will only burn the man who fires it. 

4780. Supposing an explosion to take place and to destroy those brattices, is 
not there the danger of its communicating to other parts of the mine? 

Not if there is a sufficient current of air passing through the' last opening. 
'\"lihen all the pit is foul, one man lights it up in his place, and it runs from place 
to place; it is lit np all over the pit, and that causes those terrible explosions. 

4781. Do the explosiol11l run up against the air, or with it? 
That depends upon circUIustances; sometimes it will run with it, and some. 

times it will rnn up against it. 

4782. Do you think It possible for inflammable air to pass up against a strong 
current of wind? 

No, it cannot. As respects the explosion r am speaking of, the fire stood just 
the same as a wall; a strong current of air was blowing up ;. as soon as it met 
with the current of air, it bubbled up and stood there, and never. went any further· 
until it exploded. . 

4783. Did you see the fu'e stand in that way? . 
Yes,. 1 saw it stand, built up in the same position just like a wall. 

a 
4784. That would be just in the place· where the pure air joined the inllam-

'mable air? . 
Yes; we were close to the air.course; if there had not been a strong air-course 

there, we should have· been burnt; there was a goaf close to the air-course of about 
250 yards, and it would have lighted all the sulphur in that goaf, but the strong 
current of air cut. it completely oft'. 

4785. Have you ever had any experience of the lamp described by the last 
Witness? ' 

No, I never saw it, With the exception of once before. 

4786. Have you been in the habit of always working with a common Davy 
lamp f 

Yes, when I worked with any, 

787. What is the dift'erence in the amount of light between a common Dan 
la ) and a candle?· .' • 

I hould think about 1 to 20;; a common pit candle wonld give 20 times as 
mucli light as a common Davy lBlllp. 

4788. Have 
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4788. Have you ever seen steam ventilation in setion ! 
No. 

455 

4789. Have you ever tried the effect of a candle and of a Davy lamp against a 
>vall ! 

I have tried it against a coal face. 

4790. And you think the proportion is what you have stated P 
Yes, as respects the usefulness of working with it, and the amount of light it 

will give J:.o a collier to work with. • 

4791. Have you ever observed ,the effect of the pressure Qf the atmoAphere 
upon the escape of gas ? 

Yes, very much. 

4792. Is that very obvious to those who are employed in a mine? 
Yes, I have observed that particularly; and there is a common expression in 

many parts, that when the bean is in b190m, there is more danger than at any 
other time. 

4793. WlJat do you take that to mean 1 
I did not understand what it meant till I took notice o(ilie fsets. At that time 

tllere was generally a great deal of calm weather; the wind was very calm; the air 
was stagnant; and I found it was the same about the 21st of March and about the 
beginning of autumn; the air, just as the suu is crossing the equiuox, is very bad 
indeed; sometimes it is liable to strong hurricanes; at other times it is completely 
stagnant. ' 

4794. Does your experience confirm that saying? 
Yes. 
4795. Have you known more danger at those periods than at other times! 
Yes. 

4796. Did you ever observe the variations of the barometer ? 
I never saw one in the bottom of a pit. 

4797. Do you think it would be desirable that barometers should be more gene
rally adopted in pits ? 

Yes, I think it is very desirable that they should be used in pits. 

4798. You have no doubt, from your own observation, that the heaviness or 
lightness of the air has an effect upon the atmosphere of the pit? 

I have not the least doubt of it. 

4799. Supposing a barometer were to be introduced, as has been proposed, with 
a scale adapted to the ventilation of a pit, and not having any reference to the 
state of the weather, simply directed the fireman to regulate the furnace according 
to the height of the barometer, do you think that would be a good arrangement! 

Yes; it would be something like wbat a man has in his locomotive engine; he 
has a kind of barometer by which he e&n tell wheJI. the steam is at a certain 
pressure. 

4800. Supposing a barometer with a scale something like this, at one point 
" tire heavily," and at another, "fire moderately," do you think that would be a 
useful instrument ? 

I do not exactly understsnd how that could affect the firing; the barometer only 
gives the weight of the atmosphere, therefore it would not test the current through 
the mine; that must be tested by some other instrument. 

4801. It would be for the purpose <or showing what the state of the atmosphere 
was, and therefore what the condition of the mine waa as to danger; supposing the 
barometer stands high, the atmosphere is then heavy' 

Yes. 

4802. ' Supposing the barometeJ' to Btand high, and the atmosphere to be heavy, 
the escape of gas in the mine is less than usual ? 

Yes; when the atmosphere is heavy, it is less. 

4803. Supposing the lIarometer to fall, it shows that the atmosphere is light, and 
that there is au _pe of ,.. ! 

Yes. 
(164.14.) 3 L 4 4804. Supposing 
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4804. Supposing the scale of which I speak were so a!'Tanged, would· not it be
a direction to the man in charge of the furnace to increase the power of the furnace 
when the atmosphere was light, that is to say, when the barometer was low, iu 
order to make the current stronger, and when the barometer was high, and, there
fore, the atmosphere was heavy, he might relax the power of the furnace? 

As regards relaxation, I do not agree with relaxation at all ; I dO' not think that 
any relaxation in the furnace system is necessary; I do not think you can pass too 
much air through a colliery by a furnace; I have never seen it in the most favour
able weather . 

. 4805. Yau think there should be as much air passed as possible at all times? 
Yes; if the barameter falls, that is an indication of danger, and the person whO' 

has charge of the barometer immediately ought to' give warning to the parties who 
are in charge af the pit, that they may examine it immediatelv, and see whether 
there is immediate danger ar not. • 

4806. What are the partitions generally made of in the mines in which you 
have warked? 

The partitions are pillars af coal which are left. 

4807. BesideH the pUJara of coal, there are ather stoppings, are not there? 
They are generally built with brick an~ mortar. . 

4808. Regularly buil~ ? 
'Yes, regularly built. 

4809. In case af accidents, are they generally destrayed? 
Generally, ifit'is a severe accident; in the explasions I was speaking of just now,. 

they WeI'C not destroyed. 

4810. Supposing that it were possible, by sul1dividing the mine, to confine' 
accidents within a small space, do you tbink that would prevent the destruction 
of the partitions 1 

I do not think it would; I believe it would rather .have a tendency to' destroy' 
them. If in the case just referred to, the air of the pit had been split into five 
different parts, I do not think there would have been sufficient current to have 
prevented that fire crossing the air-course, and lighting up the ather gas in the goaf. 

4811. Are not you aware that you may get a much larger power of ventilation 
from a certain current by dividing it, than by taking it il\ ane bod)" through a 
mine V 

Perhaps there might be more air, taking it as a whole; bnt far useful purposes, 
I do not think it would be better. 

4812. What is the greatest extent of workings which you have ever seeon in a 
colliery underground? 

Sometimes about 2,000 yards from the shaft; but that is a rare circumstance. 

4813. Supposing that you heard of a colliery in which the workings were 
altogether above 70 miles, you would think it a very large concern ? 

I shauld not like working in it; I shauld not work in it if I eauld get work 
!Lny where else. 

4814. Perhaps you were not before aware that there is at least one collier), 
-,vith respect to which that is the fact? 

I am aware af it by report, though not by practical experience. . 

4815. Would it be reasonable, or would it be possible, to apply the SaDIe system' 
of ventilatian to collieries such as this to which I am naw alluding, and collieries 
such as you have been accustomed to, in Lancashire and Yorkshire !' 

No system of ventilation, that . I am acquainted with, could safely ventilate a 
mine of that extent. 

4816. Have you ever considered the bearing of the question of Government 
inspection? 

1 have. 

4817. Is thel'e a great anxiety on the part af the workpeople.in the di~trict9 
of which you have spoken for the interference of Government for their protection? 

Very great; 
4818. Yo!) 



PREVENTION (lP ACCIDI::NTS iN COAL MINKS • 457 
• 

4818. You are aware of a Bill brought into the House of Commons this year Mr.D4'Vi1lSwallom, 
by Mr. Duncombe, Mr. Aglionby and Mr. Hume? 16th July ,849. 

Yes; I took part in the preparation of that Bill. 

4819. You hllve con8tllnt communication with the workpeople, have not you? 
Yes; 1 am employed by the work people, lIS agent, to attend to those matters. 

4820. Have you made it your business to tum your attention very much to 
questions connected with ventilation! 

Yes. • 

4821. Is it your opinion that it would be right for the Government· to establish 
Inspectors to take upon themselves the direction of the working of coal mines 1. 

No, not the direction of the working of coal mines. 

4822. Among the clauses of this Bill, are there not several which confer' upon 
the Inspectors a power of that kind? 

Not that I am aware of. 

4823. In the second clause of the Bill it was proposed that Inspectors should 
be appointed to examine and inspect collieries, and the works, buildings, ma
chinery, and all the parts belonging to a colliery, and that if the Inspector found 
anything objectionable, dangerous or defective, so as to threaten or tend to the 
bodily injury of any persons employed in working the mine, he was to give notice 
to the owner of the mine or colliery, and direct the said owner to alter, repair or 
improve the said mine, works or machinery, or to do or perform such matter or 
thing connected with and relating to the said works or machinery, as to the said 
Inspector should seem proper and advisable; and if the said owner did not, within 
a reasonable time, obey the same, he was to forfeit the Bum of 100 I.; do not you 
think that amounts to a very extensive power of direction to be vested in the 
Inspector? ~ 

This is the way I understand that: th~ if the Inspector finds the colliery, or 
any pnrt of the colliery, not properly ventilated or attended to, such as the ropes 
being bad, tllere not being sufficient props, or the trap-doors being defective, it 
should be the duty ofthat Inspector to give notice of those defects, and point out 
the evil; but the Inspector is not to have the power of ordering any particular 
way of remedying the evil. Supposing he finds a colliery .is fiery, he points out 
the danger which exists, but he does not tell the master that he must adopt either 
steam ventilation, fan ventilation, or furnace ventilation. We propose leaYing. 
that with the masters and the manager~. We do not think that it would be wise to 
recommend anyone particular system, but to leave the management of the col
liery entirely with the masters; but where the Inspectors find there is danger, 
they lire to point it out; and if the owners do not remedy it by some means, they 
are to summon them before a magistrate. 

4824. Does not this clause empower the Inspector to direct the owner to per
form SUCB works as to the said Inspeotor shall seem proper and advisable; are not 
those the words of the clause 1 

Yes. 

4825. Do not they necessarily imply, that the Inspector should fonn his opinion 
as to what was proper and advisable, and should distinctly give his directions 
thereupon to the owner 1 

No; I do not understand them to mean that. 

4826. 'Was not that the intention oCthe framers of the clause? 
No; our intention was to give notice of the danger, and point it out, and if 

after a certain time it was not remedied, then the Inspector must examine it and 
report, or obtain a summons from a magistrate; if it was Dot altered according to 
the Inspector's opinion, he must report. 

4827. Supposing those words really to mean that the Inspector, under such 
clause, would have the power of entering a mine, and forming an opinion 115 to 
what the mine required, and giving positive directions to the owner, rendering the 
ownl'r sullject to a penalty of 100/. if he did not follow the directions of the 
Inspector i that would not be what you meant in drawing up that clauae? 

No. 

(164.14.) 3 M 4828. D() 
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Jl4lr..Darid'SIoD/Jotv. 4828. Do YOI1 tbink any sucb power as that would be desirable to be conferred 
upon aDY IDspector ! 

16111 July 1849. I do not tbink it would be desirable that the Inspector ~hould have the power 
of directing the owner of any colliery to work as he thought proper. 

4829. Supposing a power were given t() the Government to appoint an Inspector, 
who should bave the power of examining a mine at all times, and of inspecting 
the plans, and making any recommendations to the owner of the colliery which he 
might think the state of tbe mine required; would that be nearer your intention 
in drawing up this clause! 

N G; tha.t would not be nearer our intentiGn. What the colliers generally want 
is some one to point out the danger i and if the masters do not remove it, then 
subject them to a penalty; but give them the option to remove it. 

4830. How would YGU reconcile giving the Inspector the pGwer of pointing out 
the danger, and requiring that it should be removed, and yet not giving the 
Inspector a directing power over the owner of the colliery ~ 

In all cases, if there is danger it ought to be removed . 
. 

4831. Snpposing the Inspector to visit a colliery, and to find S41mething which 
in his opinion was objeciiollahle, and to make a remark lIpon it; and supposing 
that the owner of the colliery. being a man of intelligence and experience, differed 
from the I nspector, and refused t() make the aliteJation; in cose· an accident oecurred 
afterwards, upon whom would the responsibility lie ~ 

Upon the waster. 

4832. Supposing, on. the other hand, a. difference of that kind took place, and 
that the Inspector's advice was followed, and then an accident occurred, upon 
whom would the responsiliility lie? 

An Inspector, properly qualified, woul~ give directions for no alterations but 
those that were necessary. . 

4833. Do yQII feel so confident that persons oould be appointed lIS Imspectors. 
who sbould be quite iUillible upon such points. so as to be able to say en.ctlJl' 
wbat is riglit. and to direct the muagers of collieries lilt all times, by a. POWIII' 
ellck lIS lias been suggested? 

1 believ.e Govemmept inspeetioll is ca.rried Oll with great advantage in fureign 
countries. 

4834. Do. you know tbe difference whicb attaches to the case of foreign coal 
mines and the coal mines of this country, with respect to the right of tbe Govern
ment to interfere ?' 

1 understand tbat. all the minerals general1y belong to the vario11S Governments. 

4835. Is that so here? 
It is not. 

4836. Does not that. constitute a very material difference between. the tWQ 
cases! 

It constitutes a material difference so far as owning the mineraI goes, but it 
constitutes no diff~ence so far as the safety and ventilation of tbe mine is 
ooneerned·. 

4837. Does not it make tbis essential difference, tbat the owner of the mineral's 
has a right upon his own account to an inspection. independent of any public 
object! 

And he ought to bave inspection. . 

4838. Does not the ownen of the minerals in this country exercise the righ.t of 
i nspectiOll Y 

Yes. 

4839. Does it quite follow. that because the Government of those countries has 
always exercised the right of inspection, it would ha.ve found it equally possible to 
exerflise such right, if it had. not been the owner of the minerals Y 

I think. the inspection of mines in. this countr,lf should be a sinlila.r inspection to 
the factory inspe~tion. Inspectors with the power of the Factory Inspectors, are 
what the men generally want. 

4840. The 
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4840. The FlM:tory lnspectors are appointed to examine factories, and to see Mr.Dmtl Stoo/lav. 
that certain provisions of the law with regard to the regulations of metories 'are 
strictly observed, }'rincipaJly 8$ to the hours of work and the ages of the work- 16111 July 1849· 
people? 

Yas ; and if there is any factory not properly ventilated, or any dangerous 
machinery, they give orders that it shall he properly secured. . 

4841. Do they give any orders with respect to the alteration of machinery ? 
N~ • 

4842. AU their power in that case is limited to this, that where they find that 
machinery is exposed, they may require that it shall be shielded? 

Yes. . 

4843. Is not that a very siI?ple direetion? 
Yes. 

4844. Might not it he applied to IInycase without difficulty! 
Yes. 

4845. .4.re you sure that they inspect the machinery ? 
I believe they do; I II ave never seen them, not being a flM:tory workman; but 

being in the midst of them, aDd associating with factQry people, I have heard 
them speak about the Inspector ·coming into the factory. 1 have seen reports 
occasionally in the newspapers of factory mastf'rs being summoned before the 
magist1'ates for having machinery exposed, and not boxing it up after sufficient 
notice. 

4846, Do you think, with ;respect to the ventilation of mines, there is so 
much certainty with respect to the best arrsngement of the workings as to enable 
anyone man to come and express a positive opinion, 3nd direct the owner of the 
colliery to adopt his opinion! 

I do not think that that would be right. 

4847. Supposing an Inspector, in going through the workings of a mine, were 
to find that certain partitions in his opinion were required; that the air ought to 
be taken in a different direction. and from a cursory inspection, which must be all 
he would have an opportunity of exercising, were to adopt that opinion, and 
express it to the manager of the colliery; do you think IPs opinion upon that point 
would be more trustworthy tha1l that of persons who were in the constant habit 
of inspecting the mine! 

Undoubtedly it would. 

4848. Do yo~ think a man "Visiting extensive works, and, perhaps, passing a 
few hours in them, would be able to speak with more confidence as to the 
necessities of that mine than persons who are continually accustomed to it! 

I do not think amine can be inspected in a few hours; I do not think that 
kind of inspection sufficient. 

4849. What do you think should be the duty of an Inspector? 
.. I think the Inspector's duty would be to examine the ropes and machinery of 

the colliery, to descend the mines, and examine them very minutely. 

4850. What do you call examining them very minutely? 
lIe should pay attention to the foreeaf air, the stoppings and the quantity of 

air passing through the workings, and how the mine was conducted; in what 
condition the goafs were; whether they were well "Ventilated or not; whether 
thore was a sufficient quantity of props, There are many things which he would 
find it necessary to direct his attention to, such as using gunpowder in a pit 
where it is very fiery. 

4851. Have you known any explosions occur from the use of gunpowder? 
I have. 
4852. in how many cases! 
The first case that I recollect must he about 20 years IIgo; I had only been 

,,"orking in the pit a very few years; I recollect it was some time about September. 
A cousin of my father, Matthew Ramsden, was sinking a pit for Messrs. Charles
worth, called tho" Orchard Pit;" it was evening, if I mistake not; it was on the 
Montlny evening he had lighted the shot at the bottom pf the pit. Sometimes when 

(164,1 •. ) 3 M 2 the 
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Mr.Da.id SwtJlIrnD. the pits are a good depth they will light them, so that the blast will go off before 
- they get to the top. As soon as he had lighted the match he ordered them to wind 

.61b July 1849. him up: the shot wpnt off while they were doing so; that lighted the gas that was 
-. --- in the pit, and burnt him dreadfully; it blew the head-gearing off, and the gin 

down, and the horse also; he died very soon after. In auother case, a man that was 
working with him a few years after, was also sinking a pit for Messrs. Charles
worth. In the first case, Matthew Ramsden, I.believe, was not aware that there was 
any fire-damp in the pit; in sinking the second pit, they were; and it is customary, 
when they are sinking pits with fire-damp in them, that they fire a shot, not by 
lighting it at the bottom, bnt they attach a rope from the top of the pit to the 
bottom, and have a red-hot ring at the top and run it down, so as to put the ring 
properly round the top of the blast. When we draw the spindle out of the shot, we 
fill this up with powder, and put powder round the hole, fasten it at the top of the 
pit, and drop the red-hot ring down; as soon as the ring touches the powder, it 
explodes, and then the blast goes off. This man was standing at the top, putting the 
ring on and watching it, and it exploded, and blew the head-gear up, and blew the 
gin down; it blew him up into the air; he fell down into the pit again, and was 
killed at the bottom of the pit. 

4853. For what object was the blast f 
To blast the stone at the bottom of the pit. On the 28th of June 1847, an 

explosion took place at Kirkless colliery, near Wigan; I think there were 13, if 
not more, lost in consequence of it; that occurred by the firing of a shot. It has 
been the general opinion among colliers that fire-damp will not light by the 
explosion of powder. 

4854. Supposing the coal to require that method of working, how would you 
propose to work it without gunpowder? 

Coal can be worked very well without gunpowder. 

4855. In Illl eases! 
Yes. 

4856. Are you prepared to say that there is no coal in this country which 
requires the force of a blast of gunpowder 1 

I am prepared. to say that there is no coal which cannot be worked without 
gunpOWder. . 

• 
4857. Have you had sufficient experience of the different kinds of coal to bo 

able to state that! 
I think I have. 

4858. Have you ever worked in South Wales f 
No, I have not; I am not speaking of Wales, but only of England. 

4859. Where coal is ;very hard, it is generally found necessary to work with 
gunpowder, is not it f 

Yes. 

4860. In what way would you work it without gunpowder? 
When I had holed my coals, and cut them., I would drive them down with 

hammers and wedges. 

4861. Do you think you could do that at such cost as would enable you to 
work the colliery profitably? 

I do not think I could get as much coal_ 

4862. ·W ould not that increase the cost of working the coal very much f 
I think very little. 

4863. Do not you think, if proper ventilation were established iu a mine, gun
powder might be used with safety t 

I do not wish gunpowder to be prohibited, except where it was found necessary 
to work with a safety-lamp; where it is found necessary to work with a safety-
lamp, gunpowder ought to. be prohibited. . , 

4864. ~may be necessary to work with a safety-lamp in one part of a miue, 
and not i others? . 
. Gunpow er should not be used in the parts where the sufety-Iamp is used. 

4865. How 
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4865. How would you define that in an Act of Parliament? 
I would state that wherever it is found necessary to work with a safety·lamp, 

:gunpowder should not be used. 

4866. \Vho should be the judge of where it was neces..«ary so to work! 
The managers generally are the judges. 

4867. Then it must be left to the managers? 
Yes. 

4868. Do you conceive that a Government Inspector could be constantly in the 
mine tl) ~ee how the ease really stood! 

He could 1I0t. 

4869. By the third clause of this Bill the Inspectors are required to visit, enter 
"and examine every mille and colliery within their respective districts four times at 
least every year; how long do you think it would take them to examine one large 
mine thoroughly? . 

I should think one of those with 70 or 80 miles of passage in them would take 
.. about a week. 

4870. How many mines could an Inspector take under his charge if he were 
.to visit each of them four times a year? .. 

I should propose having four Inspectors, and let them have a few Sub-inspectors. 

4871. Do you think that four head Inspectors, and a few Sub-inspectors, would 
be able to examine every colliery in this kingdom four times a year? 

Yes. 

4872. By a few Inspectors, how many do you mean 1 
According to necessity; some circuits will require more tban others. 

4873. Are you aware how many collieries there are in this country? 
No; 1 have no notion of how many different pits there are, nor how many 

limB.. .. 

4874. Taking the different districts of Northumberland and Durham, Cumber
land, Lancashire and Yorkshire, Shropshire and Staffordshire, Derbyshire, Not

-tingharnshire, Cheshire, Leicestershire, Warwickshire and Worcestershire, all 
South Wales and North Wales, and all Scotland, do not you think there must be 
a very large number of colIieries to be inspected? 

.. There is a very large number of collieries; but I think at a very little more cost 
than the cost of the factory inspection, it might be done. 

4875. What is the cost of the factory inspection? 
I believe something like 13,000/. 

4870. Take the case of a large factory; and compare it with a large colliery, 
which do you think would take the longest time to inspect? 

A colliery. 

4877. A much longer time, or not 1 
A great deal longer time, I have not the least doubt. A small colliery would 

take a longer time to examine than a large factory. 

4878. Would it be possible for one man to get through anything like the same 
-amount of colliery inspection that is got through by the factory Inspector? 

1 think there are not the same number of collieries that there are factories. 

4879. There must be a very large number in the districts which have been 
mentioned? 

There is a very large number; but I think there are more factories in Lancashire 
.than there are coal· pits. 

4880. It is ~our opi~ion that four .head Inspectors, with a few Sub-inspectors, 
"Would be suffiClent effiCiently to examme all those collieries four times a year! 

Yes, I think 80. 

4881. And to write 1,000 reports? • 
Every colliery would not require a separate report. 

(164.14.) 3 II 3 4882. Supposing 

• 
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16th July 1849-



462 MINUTES OF EVIDENCE BEFORE 'SELECT COMMITTEE ON THE 

IIIr. David Swallow. 4882. Supposinoo the Inspector to have examined a colliery, we will -say in 
January, and not to 'be expected again -for. some ti~e,. upon who~ would the 

16th July 18<49. responsi bility of the management of that colliery remam III 'the 'meantIme ~ 
With the manager. 

4883. Then it is impossible to relieve the manager of the responsibility? 
Quite i';Dpossible. 

4884. Do not you think, illl that case, it would be better to leave the entire 
J'eIlponsibility 'Dpontbe manager, after proper 'Warning, than ,to ,take the responsi
bility off his shoulders, and place it upon those of the .Inspector? 

I would not take it off his shoulders at all; I would try to put it more 011. 

4885. ;Supposing Rn Inspector examined a 'collier~,andtook [t 'llpon himself to 
gi<ve'oertain directions,'and the colliery owner, in 'Spite of his own difference of' 
opinion, adopted those regulations, where would the responsibility lie? 

Of course it would lie with the owner still. 

4886. If he followed the directions of the Inspector? 
He might suggest, but not to have the power of giving any positive directions 

what should be,adopted. 

4887.. Suppose the colliery owner differed altogether, in 'his view of the question, 
from the Inspector, and adopted the directions 'of the Inspector, merely in COIISe
quenoe .of Jhe ,power .eonferred .upon him by the Act of Parliament; do you think 
the responsibility 'Would .lie upon the manager ? . 

No, of course it would not lie upon the manager, it would lie upon the owner. 

4888. 'Would it not lie upon ·the Inspector who gave ,the direction V 
I do not .think it ,would ,be his duty ,to .give any specific directions as to any 

mode or system to be pursued; the only directions he ought to give would be, 
where he saw evident ,danger, to point out the,danger; .but he .should give .no 
specific directions '88 to 'how .it 'should be remedied, only suggest remedies. 

4889. Do you think all those cases are so simple and clear as to enable one 
man to say that 'he 'is quite confident be must be right, and another must be 
wrong? 

In that,case, :1 would propose that where the owner or mauagerthought he was 
quite correct, he should have the 'power of calling in an arbitrator or ,arbitrators, 
one to be called in by the master, ADd ,the other by the Inspector; as in the case 
dfthe Factory Act, if Jthe 'arbitrators ~8;ve 11. decision against the owner of the 
factory, he should pay the .expense. Ii the Inspectors opinion is wroug, aud it is 
given in favour of the manager, or the master, the expense should be paid out of 
the funds of the colliery inspection. 

4890. Sl1PPOSing an Inspector were to enter a mine, and were to find tbere a 
ventilation of the amount of 20,000 cubic feet per mnute, and he weloeto declare 
to the owner his opinion, that that was not a sufficient ventilation, and the owner, 
on the contrary, differing from him, said, that from long experience he was ·quite . 
satisfied that 20,000 cubic feet per minute was sufficient ventilation for the mine; 
do you ·think ,the .owner should he bOUlldto increase his ventilation to 30,000 or . 
40,000 cubic feet, at the direction of the Inspector? 

Yes; I think he ought to be compelled to dQ it. 

4891. At whatever cost to himself, though he was satisfied it was unnecessary, 
and although no accidents, arising from .the want of ventilation, had occurred in 
his mine? 

'The eXI)en~e of-ventilating a colliery cannot be great. 

4892. It .may involve expense, the amount of which it is impossible to say; 
do you think it would be right for an Inspector to have the power of imposing 
upon an owner a large expense by the expression of such an opinion, without 
'being able to prove that the owner was wrong in his opinion? 

No; I think the l'wner ought to have a fairchanoe of proving that he is right 
by an arbitration. 

4893. Do you think it would be desir~ble, jn every case -of this kind, to have 
an arbitration upon such questions 1 

Yes, if the owner objects to intI'oducing the quantity of air required. 
4894. And 

• 
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4894.. And that power you would confer upon the Sub..inspeetors,· appointed Afr.Du"ti.Sw.Uort.. 
under the chief Inspector? 6 h J-;;) R 

Yes. 1 I )/:' 49, 

4895. Persons of the same class as the Inspectors of Factories? 
Yes. 
4896. Who·do you propose should. arbitrate in aca.se of difference of opinion 1 
The coal-master should choose one, and the. Inspector. the other arbitrator. 

4897. And if they rlisagree'? • 
Then the twa arbitrators should mutually choose one, or an umpire shoulci bs 

chosen mutually by the parties. 

4898. At the expense of the owner? 
Yes; snpposing that the case goes against him. 

4899. Supposing the arbitrators detemline in his favour? 
Then it mnst be paid out of tho funds provided for the inspection. 

4900. Is there a vrrry prevalent feeling among the workpeople, that an Inspe(!.. 
tor, with 8U/lb powers 8.11, those,. would he a.desirable, thing? 

Yes, a very strong opinion. 

490 r. Supposing an inspection of that kind' were established; what dD you 
• think would be the feeling among the colliery owners upon it ? 

I believe that, with some, the feeling would be very much against it'; othCl'S 
appear to eare nothing at a.ll about it. • 

4902. Can you name any colliery owner who ever expressed: lID> opinion· in 
favour of a system of inspection such as you have described? 

No. • 
4903. Supposing an inspection were appointed in direct opposition to the 

feelings and wishes of all the QOlIiery, owners. do yon. think it w.Qnld. be e8l!lI to 
execute that inspection? 

I do not think it would be so very easy at first, 

4904. Is it as easy, do you think, for an Inspelltol! to. gain: aooess to a mine" fo, 
the purpose of examination, as it is for an Inspector to obtain admissioJ1 to a 
IUctory? 

Of course it is, if they are armed: willi the same powers. 

4905. Do you think it practically as easy for an Inspector to obtain, admission 
to a mine, as it is to require that the door. of a factory shall be opened? 

Yes, if lie is armed witli tlie Bame autliority. 

4900. Supposing a colliery owner to be extremely unwilling to admit him. and 
gave him no facility whatever for entering, the mine, how would he be able to 
accomplish it ! 

If the mine be a working mine, there are always facilities. 

4907. Provided the DlILllager chooses.to afford them? 
.. There must be alwa,}'s facilities of entering a mille which, is wOlking; if it 

is not working. it. doell not want inspecting, 

4908. Supposingth., colliery' owner;, or the. person manAging III colliery. were 
Tery hOlltile to the visits< or, the IDSpeotor;, ® not: you think he could put 
difficulties· ill the W8J" of his 811eing the mine ~ 

Yes; bUG not difficulties whieh could not be. overcame. 

4909. Would not they be much greater difficulties than the owner of a mctory 
could interpose? 

I believe they. have bad great difficulties to contend with. 

4910. Do not you think that the difficulty of inspecting mines would. be still 
greater? 

No, r do not think so. 

4911. You think it would. be II eas, to gain. access to. a mine as to walk 
through the dilfenmt floors of & factory, ,ano see how many people are employed, 
and ascertain their age? 

It is not such easy work, but I do think that the difficulties might be overcome. 
(l(j~. 14.) 3 M 4 4912. You 
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4912. You compare the ca.~e with that.of th~ factory inspection 1 do n?t you, 
think that the difficulties are greater than w the case of the factory mspectlOn ? 

I do not think they are much greater. 

4913. Do you think that a 'man could come to iL colliery where he was ill 
received be let down into that colliery, go over all its workings, examine all its, 
air-pass~O'es and the whole system of ventilation, and inspect every part of its 
working,O and that that could ~e done ~y the Insp~ctor, in spite of the di~inclina-. 
tion of the people concerned m the mme, as easIly as an Inspector could 'come 
to a factory, ask that the doors should be opened, walk through the different: 
floors, and ask the workpeople their ages? 

It could not be done so easily. ' 

4914. In the case of Factory Inspectors, is it their business to look into the 
manner in which the machinery is applied, and the particular description of' 
machinery which is employed? 

I believe they direct their attention to that su1!iect ; but I am not aware that it 
s necessary for them to observe what kind of machinery is used. 

4915. If they saw any machinery which was dangerous, would they have the 
power of compelling its alteration? 

Yes, they wouM have the power of giving the master notice of the danger of 
the machinery, and if he did not box it up, he would be liable to be taken before • 
the magistrates and fined. 

4916. The only thing that the Inspector is empowered to require is, that the 
machinery shall ~e protected? 

Yes. 
4917. Not that it shall be altered? 
No. 

4918. He has no right to inspect the machinery? 
No. 

4919. All he has to do is to inspect the exposure of the workpeople, and to see· 
that they do not work over hours ? 

Yes. 

4920. Is not there an inspection already established with respect to mines for s' 
part of that purpose? 

I beli'lve there is. 

4921. With respect to the ages at which children are to be allowed to work in
the mines? 

Yes. 

4922. Therefore the only part of the factory inspection which would remain to· 
be imitated in mines, is that which gives the Inspector the power of ordering that 
machinery should be boxed off? 

Yes. 

4923. Do you think that that is not a power of a very different description from 
giving the Inspector the right to go into a mine, and give directions as to the dif. 
ferent arrangements of the passages and workings in the mine? 

I think I have been rather misunderstood. My decided opinion is that the 
Inspectors should,not give any specific directions how the mine should be worked; I 
mean that they should not direct that the mine should be worked either on the Ion" 
wall system or on the post and stall system, or that it ,should be ventilated by th~ 
furnace or by the fan or by steam; if they found deficient ventilation, or that the 
roofs were not sufficiently propped, they should point out the danger, and if that 
danger were not remedied, they should have the power of summoning the master 
or manager before a magistrate. 

4924. It has bee represented to the Committee, that there is great danger in 
certain modes of wo ing mines; the working of some of the mines in Yorkshire is 
said to be very dang OUS; supposing the Inspector were to visit those mines, do 
YOII think he should, t have the power of giving directions with respect to the 
working of those mines 

No. 

4925. Then 
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4925. Then he would not remove the danger'? Mr •. DlWid s",allOfll. 
Of course he would not remove the danger; he would make the master liable to 

a penalty. 16th July 1849-

4926. How would he do that if he could give no directions? 
He would give directions in certain cases; supposing there were a trap-door 

thnt was bnd, if that trap-door were not repaired, or a new one put up in its place, 
then of course the master would be liable to a fine, or supposing there was not 
sufficient air introduced into the mine . 

• 
4927. Supposing that the system upon which the air was passed through certain 

parts of the mine was, in the opinion of the Inspector, dangerous, would he have 
the power then of giving directions to the owner to alter those air-courses and 
adopt a different system 1 

Not specific directions. 

The Witness is directed to withdraw. 

Ordered, That this Committee be adjourned till To-morrow, 
One o'clock. 

<164. 1 .. ) aN 
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Die :Jfartis, 1 ~r Julii 1849. 

The LORD WHARNCLIFFE in the Chair. 
Evidence on the 
Prevention of 
Accidents in 
Coal Mines. 

WILLIAM PEACE, Esquire, is called in, and examined 811 follows: 

4928. YOU are an agent to collieries at Wigan, are you not? 
I am; I am tbe principal agent of the Earl of Crawford and Balcarres, who is 

one of tbe principal coal-workers and owners in Lancashire; besides that, I prac
tise as a regular colliery viewer. 

4929. Have you had long experience in that business? 
About 20 years. 

4930. Has your experience been confined altogether to the Lancashire district? 
No, I was extensively connected with the Yorshire collieries before I went to 

Lancashire; I have had the management of Lord Balcarres's collieries for 
17 years, besides practising as a viewer in various parts of the Kingdom; 1 am 
also acquainted with the South Wales coal. field, and the North Wales cool-field, 
and to some extent with the Northumberland and Durham coal-fields. 

4931. Have you ever turned your attention to the subject of the occurrence of 
accidents in coal.mines ? 

I have frequently; in fact it ba! been my constant subject of consideration. 

4932. Will you state at what general conclusions you have a.rrived upon that 
Bul!ject? 

The general conclUBion to which I have come with respect to accidents in the 
North, I mean Durham and Northumberland, is this; I am now speaking parti
cularly with respect to accidents resulting from explosions. So far as I have been 
able to form an opinion, from my inspection of the collieries, I think there are an . 
insufficient number of air-pits or upcast shafts for the large extent of mines which 
are there opened at the J'e8pective colliCl'ies; the system of working there is to 
lay open an immense field of coal, and to keep that field of coal so opened in & 

kind of honeycomb state, with drifts, perforating it in every direction, all whieh 
require to be ventilated; consequently ·the air has to travel an immense distance, 

" au(t is subject to great friction in its course; it requires great power to cause thatc 
cun-ent, and that power is very. often insufficient to keep up a current of sufficient 
rapidity to clear off the gases 8~ they are evolved: from the coal. 

4933. Does that defect prevail equally in Lancashire? 
No, the coal-field of Lanca.~hire differs altogether from that of Northumberland 

in this respect; in the coal·fields of Durham and Northumberland: we find 
immense fields of coal almost undisturbed by faults or dislocations; whereas in 
Lancashire and Yorkshire the very re,'erse obtains; for example, in Lancashire, 
the entire coalfield of North Lancashire is intersected with main dislocations, at 
distances varying from 500 to 1,000 yards, running parallel to each other in the· 
direction of north-west Rnd south-east; those dislocations raise or depress the 
strata according to the side from which you view thl'm, from 600 yards down to 
200 yards; I should say upon the average 300 yards; this divides the country 
into belts. 

4934. Y 0\1 mean that 300 yards is the extent of the dislocation? 
Yes, those main faults wbich divide the country into belts we look at as the 

principal geologicnl features ->f the country; those belts are again subdivided by 
(164. 15.) 3 N 2 smaller 
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smaller faults, varying in size from 70 yards to five or six feet or one foot; to such 
an extent do those dislocations prevail, that I should say upon all aver;lge 
100 yards cannot be perforated in any mine in Lancashire without meeting with 
one of them. 

4935. Does this frequent occurrence of faults, in the Lancashire coal-heds 
make the system of ventilation more complicated and difficult? 

No, rather the reverse, because it prevents such a large field of coal bein'" 
worked to one or two pits; we are obliged to have considerably more pits .to work 
any particular seam of coal than would be the case, provided the seam were undis-
10Cllted for a very large extent; we should then endeavour to save ourselves 
the t1'ouble and expense of opening more pits than were absolutely necessary; 
whereas now we are obliged to sink the pits in consequence of the dislocations; 
consequently there is a less extent of mine to be ventilated by a given 'number 
of pits. 

4936. The opposite state of things in the North leads, in your opinion, to too 
small a number of upcast shafts? . 

Yes, and downcast also, too few shafts are sunk to afford ventilation, to the 
mine. I went through the Fenwell Colliery, which at that time had an air-course 
about 60 miles along; the top of the candle, which we always have recourse to to. 
view the state. of the air previously to its access to the upcast shaft, was, to the 
best of my recollection, an inch and a haIf long. 

4937. Was the mine at the time in course of working? 
It was in course of working. Two or three years subsequently an accident 

occurred involving the destruction of about 90 people. 

4938. When you observed this appearance near the npcast shaft, was there thea 
a strong power of ventilation at work? 

A strong power, but not sufficiently strong. 

4939. By a furnace? 
Yes. 

4940. In Lancashire, what is the largest extent of coal-fi~ld worked by two 
shafts ? 

I should say, speaking, of course, roughly, that the extent of mine worked by 
two shafts. the upcast and the downcast, in Lancashire did not in any ease exeeed' 
100 Chp.shire acres, that is, 200 statute acres; in the majority of cases I should 
think tbe average quantity worked by any two shafts would not exceed from 20 
to 30 statute acres. 

4941. Are the distances through which the air has to travel very great? 
No; the system of workirig mines is different altogether in Lancashire to that 

which prevails in Northumberland and Durham ; there it is nsual to work out 
an enormous extent of coal-field in drifts, leaving pillars to support the roof 
through that entire extent; whereas with us, we get a certain number of drifts, 
and bring back the pillars immediately. I have brought a model to explain to your' 
Lordships tbe system adopted by us-[producing the same]. Here is a mine· 
partially got ont and partially worked; that is a model of the workings, carried: 
on by us; that was the state of them in the year 1845; we are nowapproachillg 
a finish; we have never had any accident there. 

4942. How long have you been working there? 
It is now nearly exhausted;' it has been worked about 15 years. 

4943. Do you attribute your freedom from accidents to the perfect system of 
ventilation adopted! , 

Yes, we have no other cause to which to attribute our freedom from accidents ;, 
this was on~f the most fiery mines. 

4944. 'Tl:i ventilation in that mine is conducted by what means? 
By means' f a furnace. ' 

'. 4945. O~ furnace? 
Only one. \ 

4946, Where-
• 
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4946. Where is that placed? . ." P .. . 
h b h· ". cae., ... f· It is placed at the higher part of the workings; it is B own y t IS aperture-

[pointing to the model]' 17th July 1849-

4947. At the bottom or the top of the shaft ? 
At the bottom of the shaft. 

4948. That shaft not being a working shaft f 
Not being a working shaft. 

4949. What is the diameter of that" shafH 
'Nine fcet. 

4950. What is the depth? 
Ninety yards. 

4951. What is the width of that furnace? 
The width of the furnace is six feet, and ten feet long. 

4952. Does the whole ofthe air pass over the Cumace? 
Not entirely over; some passes underneath and some passes through small 

passages by the side of the brick-work; those passages are only about 18 inches 
wide. 

4953. What is the object of sending part of it through those passages? 
To keep the brick-work cool; to prevent the coal taking fire. 

4954. What amount of ventilation can you obtain from that furnace? 
A current of eight miles per hour; about 18,000 cubic feet of air per minute. 

It passed 100 yards in half a minute, according to the actual notes last taken, or 
about three yards and one·third in a second. 

4955. Do you consider that to be quite sufficient to keep the mine properly 
ventilated? 

Perfectly sufficient. 

4956. What distance has the air to travel in that case? 
At the present time it is much less than it has been on previous occasions; 

I should say eight or nine miles is the utmost extent. 

4957. Does it travel that distance in one continuous stream? 
No, in two streams; one stream down each downcast shaft; about seven miles 

in one case, and about three miles in the othel·. 

4958. That is the only division made in the current of air? 
That is the only division .. 

4959. Is not it your practice in the ventilation of mines in Lancashire to split 
the air ? 

We do!O occasionally; if we had only one downcast pit instead of two, we 
should split the air; as it is, we have two downcast pits, so that we do not split 
the nir. 

4960. When you spoke of the whole distance over which the air had to 
travel, did you mean the whole distance travelled by both currents, or by one of 
the two? 

By both. 

4961. Generally speaking, should you say that the ventilation of the mines ill 
Lancashire was deficient? 

No; so far as I am aware, the ventilation of the mines is not insufficient; 011 

the contrary, in the large collieries I have inspected, the greatest care has been 
taken, quite obviously, in order to prevent accidents. 

4962. There are many of the smaller collieries of which the same cannot be 
said, are tltere not Y 

There are a great many small collieries at which the same care is not used. 

4963. Is it almost unillCrsal among tltose collieries to have two shafts? 
In s?lall collieries there are a great many shafts generally; in small collieries 

the ml.nes are very near the surface; they are, therefore, accessihle by adventu
rers With small means, in many cases totally unacquainted previously with the 

(164. IS.) 3 N 3 working 
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working of mines; they work them, being ignorant of the consequences, in a 
mannQr which is eensurable. 

4964. Do you think it is essential that there should be two shafts in all cases 
for the ventilation of a mine? 

In almost all cases I should say it is desirable to have t,vo shafts for 'Ventilating 
a mine. 

4965. And one specially reserved for ventilation 1 
It is desirable in all cases to have one reserved for ventilation. . 

4966. Should you not say that it is very objectionable to have the upcast shaft 
used as a working shaft also? 

It is objectionable undoubtedly. 
4967. Are those small collieries generally furnished with furnaces? 
Yes, they are, generally. 

4968. Are there any mines in the district with which you are acquainted 
which depend entirely on the ordinary atmospherio ventilation, without any arti
ficial means ~ 

I do not know; but I know that some mines are naturally so free from gases, 
either carbonic acid gas or hydrogen, that very small furnaces are used, called 
fire-pans, which are let. half-!I'ay d,own the pit, and fed from the top. 

4969. Are there collieries for which such II plan is sufficient? 
There are some. 
4970. But in a seam of coal which produces much coal, I suppose that could 

never be sufficient ventiiatiOJll ? ' 
Never; the deepest pits we work in the collieries under my own immediate 

superintendence are 240 yards; there are pits much deeper in Lancashire. 

4971. Have you ever seen any other method of ventilation in operation besides 
the furnace? 

Yes, I have seen attempts made to ventilate mines by means of a fan. 

4972. Xu what cases? 
Only in one case that came immediately under my own knowledge, which 'was 

in Mr. Thompson's pit, on Brim-Moss; they were afraid to resort again to the 
furnace, an explosion having taken place, and the mine remaining full of gas, and 
they resorted to the fan; but the result was not satisfilctory. . 

4973. In what respect did it fail? 
The current of air produced was very insufficient to clear the atmosphere in the 

mine from the gaseous matter. 

4914. Whose fan apparatus was that r 
It did not differ materially- from the ordinary fan; to the best of my recollection 

it was six feet in diameter; it was endeavoured to force tht! air down the pit by 
the centrifugal force of the fan. 

4975. In that case the CUfl'ent produced was not sufficient? 
It was not. 

4976. Was it greater than had been produced by the furnace? 
No, I do not believe it was; I had not been in the mine before; I was called 

in after the accident had occurred; I found the mine in a rather dangerous state, 
so much so as to render the use of a lamp very insecure; shortly afterwards the 
pit was stopped. ' 

4977-.. Notwithstanding the application of the fan apparatus 1 
Yes; besides that, I have been told by a person who carried on the experiment, 

that at Oldham a fan of nine feet in diameter was employed in the same manner. 
John Evans, of Oldham, informed me of it, who is a colliery viewer of considerable 
experience; he told me that the experiment had been carried on under his, 

, direction; it exhausted the entire power of an engine, I believe of about 30-horse 
power, and he sllid that the effect of it was very unsatisf!loctory. 

497S. Have you ever seeu the fau apparatus applied to the upcast shaft, for the 
purpose of driving the air out of the pit? 

No. 
4979. You 
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4979. You are not aware of an applil'ation of that kind by Mr. Brunton, ill 
South Wales? 

No. 

4980. Have you ever seen anything of the steam-jet ? 
No. 

4981. Your experience of artificial modes of ventilation i, confined to the 
furnace and those particular instances of fan ventilation? 

Yes: I am not aware that there alS more than two or three instances in which 
ihe stc~m-jet has been applied; I was told by Mr. Johnston, of St. Helen's, that a 
short tillle since he had tried the experiment; that 'is the only instance, I believe, 
in which it has been tried in Lancashire, and he has suspended it; he worked it 
in connexion with a furnace thel1 existing at the bottom of the upcast shaft. the 
effect was, that the current of air was increased about 50 per cent. ; but there was 
one very serious objection which caused him to suspend its operation, temporarily at 
all events, which was this: the pit had been previously used for a long time as an 
upcast fumace pit; the sides, consequently, had become very dry, in consequence 
of the heated air continually ascending; 011 the application of the Iteam-jet the 
steam became condensed on the sidell of t1ae pit, and produced smaIl streaml 
running down the sides, and this produced what tlle minelll· called the sweltimg of 
the sides, that is, the soft strata rapidly absorbed the water, and expanded, and 
fell oll down to the pit's bottom, and caused a great accumulation of debris, which 
would have stopped up the pit had it gone on. 

4982. Do you know bow it was applied in that case, with respect to the distance 
from the surface, and so on? 

It was 10 yards from. the surface. 

4983. And do you know how many jets were applied? 
No. 

4984. What \11118 the diameter of the shaft ? 
Nine feet. 

4985. Had Mr. Johnston more than one jet? 
A considerable number. 

4986. What was the diameter of the jets? 
He had them surronnded by a square funnel; the bottom of the funnel was 

about a foot 8quare, widening up to about two feet square at the top; he said the 
object of applying each jet at the bottom of a square funnel was to increase the 
Ilower of the jet; he had the tops of the funnels made to approach within a little 
distance of each other. so that the area of the pit would be occupied by square 
funnels, about two feet square at the top, with a jet of steam at the bottom. of the 
funnel, which was only a foot equal'll •. 

4087. That was the plan upon which it was tried? 
Yes. 

4988. Do you know what was the pressure 1 
About 301bs. upon the inch. 

4989. The jets were not playing freely in the area of the pit, but were confined 
to those tubes 1 

To the bottom of those funnels. 

4990. Imjppcndently of the objection you have stated with respect to the 
action upon the sides of the pit, he informed you that he had obtained an increase 
of 50 per cent. of power? 

Yes, using the furnace at the same time; he continued the use of his furnace also. 

4991. And the two togethel· gave him an increase of 50 per cent. ? 
Yes, one-half more than he had before. 

4992. The pressure at the boiler was 301bs. upon the inl'h ! 
Yes. . 

4993. Yeu cannot tell what the pressure was at the jet! 
No, and whateTer tbe pressure might be, it wonld not prevent its condensation; 

if the same quantity of steam were emitted, the pressure would be of very little 
consequence; because whatever the pressure were, if a smaller quantity in propor-
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tion were emitted, the condensation would be the same,. because the quantity 
coming into contact with the cold air would be the same. ' 

4994. Is the superintendence of the mines below ground in the Lancashire 
district quite efficient for its purpose? 

I should say so; the system of superintendence is this: I speak now with 
immediate reference to our own colliery, where we have at the present time about 
I 200 people employed daily under-ground; I have an under-looker upou whom I 
c~n depend, who sends me a daily report; he has charge of from olle to three coal
pits; under him 1I,,<1ll!n ~re what we c?,ll ~remen, ~ho are deputy under-lookers; 
each of those firemen s time and attentIOn IS exclUSively confined to one pit, 

4995. Are they persons derived from the class of workmen 1 
They are all derived from the class of workmen. 

4996. Do you issue printed regulations for the guidance of the workpeople in 
your colliery? . 

We, issue verbal and written regulations, not printed ones, 

4997. Is it usual to establish the same system of superintendence as that which 
you have described in the collieries of Lancashire 'j' 

Yes, that is the system, I believe. . 

4998. Are there any regulations with respect to the use of lamps or candles 1 
In many cases it is usual (for example, it is Sll in fiery mines) to make the use 

of the lamp compulsory upon all the workmen; it is necessary, however, in order 
that they should use the lamps with effect, that we should lock them; but not
withstanding this locking, a~d notwithstanding we have a person whose duty it is 
to see every lamp locked, the men are so negligent and contumacious, in fact, 
that they will possess themselves of keys claudestinely, by which they open those 
lamps at improper times a.nd in improper places, thus jeopardizing their own lives, 
and those of the other people in the pit, for the purpose of lighting their gun-. 
powder, which they take down contrary to orders, or lighting their, pipes. 

4999. Have you known many instances of that sort? 
Yes, I have seE'n them do that before my own face, when I have been down in 

the most dangerous of our mines; after perambulating nearly the entire workings, 
I recollect one instance in particular, in which a man close to an open goaf came 
and sat down upon a heap of slack close to where I was standing, and took off 
his lamp top; the under-looker and fireman were close beside me; but he took 
off the lamp-top, and filled his pipe with tobal'co while I was there. 

5000. Were there any indications of gas there? 
Yes, the gas might have been driven ont at any instant from the goaf behind us ; 

I permitted him to finish his pipe and depart, and then I made what remarks I 
thought necessary to the under-looker; it was very possible that the roof might 
have fallen, and forced back a. quantity of air from the old working, which it is 
impossible to ventilate. 

5001. Do you use the common Davy lamp? 
Yes. 
5002. Do you think that the best lamp 'j' 

I do. 
5003. Are you acquainted with the others 1 
Yes, I know almost all of tho~e that have been put forward. 

5004. Is not the common temptation to the men to take off the top of the lamp 
that they have not sufficient light! 

Yes; and another reason is, that if they upset their lamp, and put it out, it is a. 
long way for them to travel back to the pit bottom to get another light; in order 
to save themselves that trouble, they will have recourse to any means of getting 
their lamp-tops off; it is no unusnal thing for me to find the lamps unlocked 
when I go down; I generally go once a week, or oftener, as the case may require. 

5005. Do yo never work in the mines with naked ca.udles? 
No. except close to. the pit in the mine prE'viously referred to, and shown on the 

model. 

5006. Do you use gunpowder? 
Not in any case where we use the lamp. 

5007. Do 
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5007. Do you think it is possible always very clearly and decidedly to tell 
where it is safe·to use gunpowder, and where it is not? 

w. Peace, E.q. 

Yes, without difficulty. 
171h July 11490 

5008. Have you ever observed the effect of tbe difference of the weight of the 
a.tmosphere upon the escape of gas ? 

I have never found that it has made any difference in our mines, which are pro 
perly ventila.ted. 

5009. By a.rtificia.l means ~ •• 
Yes; I have brought a. list of a.ccidents, of which we have kept a record for 

a.bout eight years; those accidents show that they have occurred at every time of 
the year; they are classified, showing the year, the number of men employed 
under-ground, the number of a.ccidents under-ground, and those above-ground; the 
nature of the accident, with the man's name, and the surgeon who attended him, 
and how much the surgeon's bill was. 

The same is delivered in, and is as follows: 
ACCIDENTS at Haigh Colliery, in the County of Lomcaster, from 1842 to 1849 inclusive. 

v ..... 

IDwDf 

'30JUDe 

,.......,...-., 

1842 

1843 

1844-

1845 

1846 

1M47 

1848 

1849 

TOTAL -

Average} 
8 Ye"", 

Accidenb Accident. 
WorkiDg Workel'l 

Total Under-ground. OD Surface. 
Tor"'L TOTAL 

"" Vade"", 
Workers. 

Reeoven:d. DH.d. 
Surface. ground. 

lIo<overed. Died. Recovered.. Died. 

281 734 1,016 60 - - 4 2 64 2 

808 729 1,037 68 3 6 
1 in 607b 

- - 64 3 

319 708 1,117 88 3 2 2 40 
1 in 845! 

6 

805 902 1,207 43 2 
1 in 223f 

,3 1 46 3 

320 898 1,218 47 6 8 
1 in 412t 

- - 05 5 

328 987 1,315 42 3 6 8 48 
1 in 243f 

6 

826 1,127 1,462 87 5 6 1 43 
1 in 214! 

6 
1 in 242 

326 1,046 1,372 " , 7 1 ·61 6 
1 in 274! -- -

2,612 7,221 9,73/1 359 20 42 10 401 36 

814 902 1,216 45 3t 
1 in280 

III 11 50t 4i 

ACCIDENTS at Haigh Colliery, from 1 July 1H48 to 80 June 1849. 

Av~rage number of colliers omd drawers employed daily this year 
D,tto - ditto of labourers under-ground - ditto - ditto 

Total Average number of worke .. under-ground ditto 

Total numbsr of accidents under-ground thie year -

Persoo! injured 
Persona killed 

Average number of persoDa employed on surface this year 
Total numbu of acoidents on Burface this year .. 

Persona injured 
Persona killed 

4' 
4 

7 
1 

: I 
- ! 

48 

--

s 

=/ 
/ 

Average number of persODS employed daily this year, uuder-grouDd and on surface -I 
Total injured both under-ground and on the surface this year 
Tolail'Ocovered - - ditto • - ditto -
Tolai kined - ditto - _ ditto -

B6, or 1 in 24~ 
- 61 
- 6, or 1 in 274i 

Number 
of 

preceding 
AceidonQ 
.. uaed 

by 
E:r:ploeioDl. 

-
-

4 

-
3 

11 

7 

-
26 

8t 

961 
95 

1,046 

320 
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ACCIDENTS at Haigh Colliery, from 1 July 1848 to 30 June 1849_continued, 

Under-ground. Surfaca. 

Date. Recovered. Died. Pit. Nature of Accident. 1 ! ~ ~ ! ~ ___ �--------~_----~------'I------~------I,--l-----------
1848: 

July 6 
.. 7 
" 24 

Aug. 12 
" 18 

" 19 
" 31 

Sept. 10 
,. JI 
JJ 11 
.. 15 
" 29 

ThOL Naylor .. 

Ju. BRtDher .. 
Nml. HntIdock ~ 

JIlIi. Preecott 
Ud. Gorton 

Chr. Sallton I 
Will. Ball .. 

Allao Parr .. 
Thfl, PillOngtoD 

Oct. 3 Hr. Alilling Wack 

5 A b. Preston .. .. 
II 10 
" 19 
,. 21 

Josh. Smethunt 
John Seddon .. 
__ Seholfiuld 

" 24 J abn Baron .. 

Nov. 10 
II J 8 
to 25 
It 27 

Dec. I 
.. j I 
.. 20 

1849: 
JaD. 2 

" 23 

Feb. JO 
II 13 
" 19 

" 19 
,. 21 

,. 21 

l\lar. G 
.. 16 
" 16 

8Am. M~mng. B. 
John Houghw.D. 
Sam. Collier .. 
Peter HarriaoD ... 

Wm. Derbylhire 
John Hougb .. 

Wm. Alker 
Jobn Holland .. 

Peter Cunliffe .. 

John Jolley 

Wm. Collier .. 
Robt. Taberner .. 

John A"}Jioall ... 

Thul. BCR_on • 
Wm. Moore ... 
John PreleOU .. 

.. Tho&. Harte1ift'e - -
Hurt by buzzard falling .. .. .. 
-ditto_ditlo_"" .. 

.. A.berdeen 

.. Jobn Walkdl:D WilIit.m Pit - Rope broke, and he If .. knocked into 

_ Aberdeen 

.. Arley Pit. 

.. :Bridge Pit 
Patebcroft 

tbe dip_hele. 

Foot hurt by tbe buzzard falling .. -
Knee hurt by falling wben going down 

brow with a b .. ket. 
Head hurt .gaiu, pillar .. 
Hurt .. .. .. 

Head hnrt byeatebing it against the roof 
Hurt by bUUilrd fAlling .. .. .. 

.. John Ora)'lOG" - .. - ditto _ ditto.. - - .. 
Finger c.ruahed with a mil - .. .. .. .. _ Wall Hoy .. 
Leg hure; caught between two railway .. .. .. :aIiDU Incline 

_aggo-n .. 

- Wagon Rond .. 

.. Sluitby- -

Leg broken by fUlling (ia It. fit) from a 
plank wben wheeling c:oat. 

Hand hurt bybciDJt caugbt between ehain 
and pump ltocb. 

_ Pateberoft Thigh broken by blUXard falling .. .. 

_ Yard Pit: 

_ Mom. Lane .. 

l.qr caught between tram aDd wall -

Arm hurt by lifting at a balke& of alack 

_ No.4 .. 

.. Peter Hart.. .. 
_ Yard Pit: 

Hand hurt by roof falling .. 
Thnmb .. - ditto -

Killed by red waggtlnl nt No." -
L~ broken by roor fBlling - -

.. Wood'. Pil ._ Hurt by a tram. - .. -

.. Aberdeen 

.. Pa.tehcroft: 

.. Th02l. Newton 
YttrdPit 
Aberdeen 
Wood'. Pit 

Yard pit; 
.. Wugon Howl 

_ Wood', Pi. 

.. Yard Pit. 
_ No.4--

Arm broken by a "india .... 
Hurt by buaard fulliog -

.. Fingers broken by roof falling .. 
.. Killed by bnzzard falling.. .. 
_ Haud much hurt; caugbt; betweeD the 

tub and the side of tbe road. 
_ Much burt by the coals falling upon bim 
.. Thigb bloken by wuggoll8 OD .pring 

incline. 
• Knee llightly.hurt by a buket; ahaeesa 

form.d. 
.. Hurt by roof falling .. .. .. .. 
- Haud cut by ditto .. .. - .. 
.. Back butt by a Irtone, and afterwards. a 

prop fallillg npon him. 

" 16 
., 19 

John Anderton',. Bo), .. 
Rachel Pennington -

.. Aberdl.~D .. 
Wagon Road .. 

Hand hurt by coal falling upon it 
Ankle br.oken, and tbigh budly e\ll:;. run 

over by blue waggoUI. 

" 22 
" 23 
" 28 

" 31 
J, 31 

.. 31 

April 16 
" 30 

John lkke',,;ley 
Alex. Shepberd 
Juhn Wrigbt -

Wm. Irving 
Jill. Ro,hwcll .. 

John Gorton .. 

Wm.Timm 
Hy. Baub 

:aIay 6 Juhn 5('01t .. 
II I b John l'i.hwick -
II 16 Uobt. LRRe .. 
" 24- -- Brooks .. 
.. 2.. -- Brook. 
II 24 Jll1Ih. PArkinwD 
" 25 ThM. PArkillfwO 
.. 21 Wru. Seddon .. 

June 16 

" 26 
" 27 

Goo. Valentine .. 

John Hulland 
Wm. Itiding .. 

Wall Hey 
_ No.3 -
.. No.4 .. 

.. Foot burt by cannel falling.. .. -

.. Hand hun by coal falling.. .. -

.. Hmd hurt; caught between baaket and 
roof. 

_ Brock Mill 
_ New WOlh 

.. Hurt by coal falling.. - .. -

.. Finger cru~hed; caught between the roof 
aud a bukct. 

_ Arley Pita .. Foot hurt b)' .tone (alling from tbe roof 

.. Yard Pit .. 
_ Bridge Pit; ,. .. 

.. Atley Pitl .. 

.. William Pit .. 

.. Wood'i Pit .. 

.. Patehcrol& .. .. 
Arley' -

.. William Pit ... 

.. Arley.. ... 

Hand cut when repairiug a basket 
Foot hurt by coal falling .. .. 

BanksmilD .. .. .. .. .. 
Finger hurt by atone falliug (rom the roof 
Hurt by _ - ditto - .. ditto -
Hun by buaard fnlling .. .. -
_ diu!) _ .. ditto - .. .. 
- ditto _ - ditto - - -
Hurt by tub wben driviD' borte .. .. 

Head Clut DDd tbumb cut off; enginemllll 
" .. winding in.tead of lowering. 

Hurt by bunard falling -

1 

1 
1 

1 
I 

I 
I 

1 
1 
I 
I 

1 
1 
1 
1 

I 
1 

I 

I 

1 

I 
I 
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5010. To how many collieries does that npply? 
To the whole of Lord Balcarres's coal-field at Haigh; there have been, UpOD the 

avel'a"'c about DUO people employed under-ground there, and 300 on the top; the 
whol: ~umber of accidents resulting from explosions, is one accident in 289 work
people in the course of the year; if 289 people work in the year in our pits one 
acciuent occurs. 

5011. How do you define an accident; do you mean a fatal accident? 
No any accident whatever; there are 45 recoveries per annum, and 3 Hh die. , . 
5012. Have you any statement with respect to the months of the year in which 

they oC(,U1'red? 
Yes. 

ACCIDBNTS by EXPLOSIONS at Haigh Colliery, in the County or Lancaster, arranged accord
ing to the Date. of their Occurrence, between 30 June 1841 and 30 June 1849; the 
average Number of WOI'kers und~r-ground during the entire Pel10d being 902. 

Nwnber Dates Number 
of of of Recovered. Died. 

Accidents. Occurrence. PCl'IIODS Burnt. 

1 - 22 June - 1844 - 1 - - 1 - - none. 
2 - 29 Aug. - " - 2 - - 2 - - none. 
3 - 11 Sept. · " - 1 - - 1 - - none. 
4 - 11 Dec. · 1846 · 3 - - nODe - - 3 
I; · 31 March - 1847 · 1 - - 1 · - none. 
(l - 27 April · " - 3 - · 2 - - 1 
7 - 28 May - " - 1 . - ] - · none. 
S - 21 J line - " - 1 - - ) - - none. 
9 · 6 Nov. · " · 1 . · 1 - - none. 

10 - 12 Nov. - " · 1 - · 1 · · none. 
l! - 6 Dec. · " - 3 - - 2 · · 1 
]2 - 27 March - 1848 - 2 - · 1 · - 1 
13 - 13 June · " · 2 - - 2 · - Done. 
14 - 9 July - · 2 - ~ none - - 2 " 15 · 26 Oct. · " · 1 - · 1 · - none. 

TOTAL . . - · 25 - - 17 · · 8 

5013. Where the artificial ventilation is efficient, the differences in the atmo
sphere which you have observed do not affect the occurl'ence of accidents? 

No. 

5014. Supposing there is not an artificial system of "eutilation, have you 
observed that the variations in the atmosphere render the mines more or less 
dangerous? 

I have not • 

. 5015. Do you think there is any authority for that opinion? 
. I am aware that it is believed a low state of the barometer gives rise to a more 

"copious evolution of gases. 

5016. Do you see any reason to doubt that? 
I have never suffered from it, in my own observation; sometimes in high winds 

the eddies in the atmosphere have interfered with the operation of our furnace. 

50] 7. Have you found them seriously affect the action of the furnaces? 
Not to a dangerous extent; but to an apparent extent. 

5018. Not to a sufficient extent to neutralize the ventilation? 
.No. 

5019. You think no ventilation which is properly established ought to be liable 
to serious inconvenience from such a cause 1 

1\) y experience would lead me to that conclusion. 

5020. Have you ever observed the barometer in mines? 
No, I have not. 

5021. Have you seen much of accidents occurring from the breaking of ropes 
alld machinery! 
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We have not had one single accident from the breaking of ropes at the Haigh 
Colliery during my superintendence of it, which is 17 years, and we have had 50 
ropes going continually dUling that time. 

5022. What ropes have you used? 
We have used all sorts, principally hemp; we are now using both hemp and 

iron; we have used Chinese grass-rope. 

5023. Which do you think the best from your experience f 
The best ropes we ever had were the Manilla hemp-ropes. 

5024. Do you consider hemp-ropes better than those made of iron-wire? 
I consider hempen ropes less liable to accidents, at present, in their present 

state; but recently an improvement has been introduced, which I think will 
remove the great objection to the use of iron ropes. The objection to the use of 
iron ropes is this, that, being almost destitute of plactical elasticity, a sudden 
motion of the engine upon the rope, causing the rope to move with a heavyweight 
at the bottom, breaks the rope. That has occurred in several instances in 
Lancashire to my knowledge, and it has occurred with us to this extent, that we 
have been obliged in our inclined plane ropes, where we have used iron ropes, to 
put what are called tail ropes, that is a piece of hemp rope, to each end, for the 
purpose of having the proper degree of elasticity. N ow the original inventor, 
Mr. Newall, has invented a contrivance, which I think will remov~that difficulty; 
it is the application of an Inda·rubber spring to each terminus of tile rope, to give 
-elasticity to it; that appears to me to be calculated to remove a very serious 
objection to the iron ropes. 

5025. Do you use guides? 
We do, in almost every instance. 

5026. Have you seen Mr. Fourdrinier's machine? 
Yes. 
5027. Do you consider that applicable to your purposes? 
I consider it perfectly useless, because sufficient care ought to be taken, and 

would be taken by every prudent superintendent of a mine, that his ropes are in 
a proper state, and he will take care that they are removed as soon as dangerous, 
or before they are dangerous. With regard to Mr. Fourdrinier's invention, the 
trial of which I went to see, at his request, in the Potteries, it is liable to this, 
as I call it, a capital objection; supposing the rope is liable to break, that 
is when it becomes a good deal worn, which is the only case in which Mr. Four
drinier's invention will be of any benefit at all-(1 will suppose a pit 500 yards 
deep )-Mr. Fourdrinier's invention cannot be used without the use of guide-ropes; 
it is entirely dependent upon the guide-ropes: in the case of a descending 
rope, we will suppose that the pit is 500 yards deep, and that the rope breaks 
after it has descended 300 yards; the 300 yards of rope comes upon the basket 
descending, containing anybody or not, as the case may be; and however 
safe Mr. Fourdrinier's invention might be to stop the cage by itself; or even con
taining half a ton weight, I consider it impossible that any invention of that kind, 
or any reasonable guides whrch we could put in, could resist the impetus of a fall. 
ing mass of rope 300 yards long and 5 inches broad. 

5028. Supposing evidence has been given. of an accident which took place in 
a very deep pit in the North, in which precisely the circumstances which you 
have described occurred, excepting that the rope, instead of being 300 yards, was 
200 fathoms long, and that the whole of that 200 fathoms fell upon the cage 
without disturbing Mr. Fourdrinier's apparatus; should not you say that that was 
a proof of the value of it ? 

I should say that I should have been very sorry to be in the cage at the time. 

5029. That having occurred, is it not a proof that it may act under such cir. 
cumstances ? 

It is a proof that it has acted in one such circumstance. 
5030. You say that it is useless, because every manager of &. coal-pit would 

keep his ropes in proper condition; can you undertake to say that that has heen so, 
in every case? 

I should say that the instances in which it would be successful 'l\'ould be about 
in the proportion of those of people who die by lightning; and I do not think 

if 
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if there were an apparatus invented to keep persons perfectly safe from strokes of 
lightning, they would always carry it about in their pockets. 

5031. Supposing it were easily applied, and at a small cost, if accidents of that 
kind have frequently occurred, do you think it would be quite useless to apply an 
apparatus which rendered the operation of descending and ascending the pit quite 
secure? 

Yes. There is another rell80n why I should think it would be useless; it would 
get out of order; things of that kind require to be coustantly used. 

5032. What reason have you for Saying that it would get out of order '? 
The atmosphere in a pit is continually loaded with coal-dust; the pit itself is 

continually penetrated in all directions by dropping water; all the iron-work gets 
completely rusty; the interstices of every part of the iron which does not move, 
become choked with coal-dust, so that you would have to use such an instrument 
very often in order to keep it clean and effective. 

5033. Can you show how such causes would have the effect of neutralizing the 
usefulness of Mr. Fourdrinier's apparatus? 

Mr. Foudrinier's plan acts by the removal of the weight from the centre of the 
lifting part; the removal of that weight causes it to collapse, and brings a kind 
of wedge between the guide-ropes or the conductors, as the case may be, and so 
stops the descent of the cage. The rods permitting the descent of those wedges 
betweeu the 4bonductors and the guides, if anything of that sort were to accu
mulate, it would prevent Mr. Fourdrinier's apparatus from acting. 

5034. Axe you aware that the cage cannot go to the bottom without the 
invention being tested? 

It would not in that case. 

5035. There is nothing very delicate in the machinery, is there? 
There is not. 
5036. Therefore the mere accumulation of dust is not likely to interfere with 

it much 1 
It is my opinion that it would prevent its operation. 

5037. Is there anything in the use of the rope which makes the rope chafe in 
any particular part? 

The rope chafes in the pulley and at what we call the verticals. 

5038. If it chafes in any particular part, are you obliged to renew the whole 
rope, or do you splice it ? 

We renew the whole rope. 

5039. That is done at considerable d'ost? 
There is no doubt it is. 
5040. Therefore the use of Mr. Fourdrinier's plan would be economical? 
It would jeopardize life; in my opinion, it would cause people to run their ropes 

longer than they do now. 

5041. Supposing they could run their ropes longer than they do now, with the 
certainty that no accident would occur in the fracture of the rope, would not that 
be an advantage l 

I do not think that the plan would remove the risk of accident. 

5042. Are you 8 ware that the apparatus is brought into action every time that 
the rope is slackened? 

Perfectly. 
5043. Would not that keep it in continual action? 
No, it is never in action unless the rope is absolutely slackened. 

5044. Would not it be slackened every time the cage went down! 
It does not follow that every time the rope is slackened the wedge rises into its 

place. 

5045. It follows that the arm of which you have spoken comes into action 
immediately? 

No; it would only allow it to come into operation if there were no obstruc
tion. 
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5046. Its coming into operation every time it was drawn up and down would 
prevent there being an obstruction, would not it? 

It would be necessary that it should be cleaned; we are obliged to clean the 
parts of our steam-engines which are constantly used. 

5047. Do you find yourselves obliged to clean the pullies of the gear over the 
pit-head? 

We are not obliged to take off the tops, because they are constantly in very 
rapid motion; but this apparatus of Mr. Fourdrinier would come into operation at 
the top and bottom of a pit; we will suppose it descends a considerable distance, 
and comes up again; it is in a state of quiescence during the reljlaining part of 
the time; there is no part of the motion in Mr. Fourdrinier's plan which gives it 
a tendency to clean itself, or to remove any obstruction that I can see. 

5048. Is not there an arm to which the wedges are attached? 
Yes. 

5049. Which moves upon a pivot? 
Yes. 

5050. Would not the arm move every time the apparatus went ~p and down? 
Yes, and so would the shunt of a railway; hut unless you clean the interstices 

between the shunt and the railway, the shunt wonld become incapable of closing 
sufficiently close. . • 

5051. From the accumulation of dustin the hinge of the shunt? 
It is in the long flat part I am alluding to, between the rod and the place 

where the hinge operates. I expressed my opinion very clearly to Mr. Fourdrinier 
at the time I went to see his apparatus; and I offered to Mr. Fourdrinier, if he 
chose, to try his apparatus at any of our pits he might select, and if T found it 
work well at the end of the year, I said I would not object to pay him the patent 
right for it; he objected to letting me try it for a year. We have not in our pits, 
durillg the 17 years I have superintended them, had any accident from the 
breakage of a rope_ 

5052. Can you practically say that it is the case with all managers of collieries, 
that they are as careful about their ropes as you state yourself to have been! 

In many cases they are. 

5053. Are you not aware that accidents from the breakage of ropes, and froln 
the drawing over of pullies, and matters of that kind, are events of constant 
occurrence? 

Accidents from the drawing over of pullies would not be prevented by Mr. 
rourdrinier's apparatus. . 

5054. Are you aware that he looks to that as one of the great objects of his 
apparatus? 

If it brought the men against the pulleys at the top it would kill them, for 
instance. ' 

5055. Supposing he affixes an apparatus by which to break the rope in case of 
tllere being any danger of the men heing drawn over the pulleys? 

That danger has been prevented many years ago, independently of Mr. 
Fourdrinier's plan; it may be made an adjunct to his plan. 

5056. Supposing that the apparatus were so disposed, you must have some 
means of stopping the weight in that case? 

Yes; accidents are of such rare occurrence, that any apparatus of that sort for 
the prevention of accidents in case of pulleying, would, in my opinion, in 99 cases 
out of 100, be found inoperative when an accident really occurred. 

5057. That is your conviction from general principles? 
Yes, from what I know of the working of the pits. . 

5058. Should you say, from your experience of the different coal districts in 
England: not looking merely to the best-man~O'Cd mines, but taking an average, 
that aCCidents are extremely rare froin those causes? . 

Yes, in proportion to the number of people employed, they are exceedingly 
rar~. 

5059. Have 
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5059. Have you any facts with respect to the number of accidents in proportion 
to the number of people employed? 

No ; I speak from general impression, caused by my att~ntion be!ng directed to 
accidents in mines whenever they came under my notice. With respect to 
collieries under more imperfect management, the machinery would be mOl'e liable 
to injury than otherwise. 

5060. Have yon ever turned your attention to the question of an inspection by 
Government! • 

Yes. 
5061. You were in the chair at a meeting ~hich was held some little time 

since, were not you? 
I was, at Wigan; I believe a copy of those resolutions was sent to your 

Lordships. 
5062. Have you a copy of the resolutions pa.;sed at that meeting? 
I have not with me. 

5063. Tue result of that meeting was the declaration of a desire for inspection. 
was not it ~ 

It was that we have no objection to inspection. 

5064. Was the meeting composed of colliery owners? 
Colliery o'Wllers and superintendents of collieries, exclusively. 

5065. Was the decision of that meeting unanimous 1 
With one exception; there was but one dissentient in about 15. 

5066. Is it your opinion, i~dividualIy, that it would be desirable to have the 
inspection of Government? 

Speaking as the manager of extensive collieries, I should feel that a Government 
Inspector, properly qualified and disiuteresteil, coming to inspect our colliery, 
would relieve me, to some extent, of the responsibility of managing it, because, 
if au accident should occur after such an inspection should have· been made, it 
would necessarily remove from me the odium of having maintained the mines in 
an improper and iII-ventilated state, the Government having expressed its satis
faction with it. 

5067. Do you contemplate the Inspector coming with such a power as to 
authorize him to direct the way of working and managing your miue ? 

No; tuat would entirely exonerate the coal-owner from every responsibility; 
1 should say I should feel quite averse to answer for the mode of operation of 
another person; mvown I could depend on, but I could not answer for the succes~ 
or failure of a system forced on me by another person. 

5068. Are the Committee to understand, that you think the great advantage
of an inspection is to relieve you from responsibility! 

No, the advantage, in my opinion, resulting from the inspection, would be 
this: it would operate as a spur to the colliery managers and colliery owners to. 
,l}1aintain their mines in a state of good ventilation and good order. 

5069. ~ ould it (10 that if it relieved them from responsibility? 
No, but It would operate in that manner by rendering them liable to the censure' 

of the Inspector, and to the censure of the public also, if the result of that inspec
tion were made public. 

5070. You stated that you thought the great advantage of such an inspection 
would be to relieve you from all responsibility in the management of your mines? 

Yes, I am now speaking of my OWll mines; on the occurrence of accidents we 
are always obnoxious to the censure of the public; they are always ready to come 
to h~ty conclusions, and 8ay t~at ,the accident was in a great measure owing to 
the Imprope~ state of the ve~tI1atlOn. If a Government Inspector existed, and 
he had prevIOusly to such aCCident seen the mine, and pronounced it to be satis
factory, we should avoid that odium. 

5071. You mean that it would be satisfactory to you to have the confirmation 
of a flwourable opinion from the Inspector, in case of any occurrence of that sort 
taking plnce! 

• Precisely St). 
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5072. You would not recommend such an inspection as should relieve the 
colliery owners from the responsibilities attached to them for the management of 
their mines, would yOU? 

No j I should say that that would be objectionable in the highest degree j it 
would be impossible for the Government, unless they took the management of 
the collieries entirely into their own hands, to assume such a responsibility j in 
that case, unless the Go.vernment appointed a corps of sufficient strength and ability 
to manage the collieries, the coal-masters would say, or those who were careless 
about the condition of their mines would say, " It is not our business at all j we will 
get as much coal as we can j but the responsibility as to the safety of the men rests 
entirely with the Government officer." 

5073. What power should you, with your view of the matter, wish to be con
ferred upon the J nspectors ? . 

I think powers very similar to those contained in clause 3 of Mr. Wy ld's Bill j 
I do not think they would be objected to by the coal.owners as a body, and I thin!!: 
they would have a very beneficial tendency. . 

5074. Those powers being what? 
Those powers being, to enable the Inspector appointed by Government to 

descend the mines, and examine th(l state of the ventilation, and the state of the 
ropes and machinery, and, if he found anything objectionable in the condition of' 
any of them, to give notice of such a fact to the owner of the mine, and to suggest 
what he conceived to be the necessary alterations. 

6075. Among the resolutions of the meeting of which you have spoken, there 
"Was an opinion expressed in favour of Mr. Wyld's Bill, was not there? 

Of some parts of it j there were objections to other parts of it j there were 
-objections to the part of it which rendered it compulsory upon the owners of mines 
to send every year complete plans of their collieries and m~chinery. 

5076. In the fourth clallse of Mr. Wyld's Bill, it is proposed that the Inspectors 
'Shall be authorized to examine every mine and colliery as often as they think 
necessary during the working of the same; and the works, buildings, and machinery 
belonging thereto; and to make inquiry into the state and condition of the mine 
and oolliery, and the ventilation, and the mode of working of such mine, and 
lighting it, and into all matters oonnected with, or relating to, the safety of the 
mine: the Inspectors are to be authorized to examine, upon oath, the persons 
concerned in any matter or thing relating to the mine j and if they find or observe 
any part of the mine or colliery, works, buildings, machinery, air-courses, air-doors, 
water-ways, drain'S, pits, levels, shafts, or other matters or things in or connected 
with the said mine or colliery, or the mode of working or lighting, to be dangerous 
or defective, they are to give notice to the owner in writing, or his agent, and 
suggest to the owner or manager to alter, repair or improve the mines, works 
or machinery, or to do or perform such matter or thing connected with or relating 
to such mines, works or machinery, as the said lnspector may consider to be neces
sary j do you think provisions of that kind would be unacceptable to the colliery 
owners in Lancashire.1 

I do not think they would. 

5077. That assumes that you think there would be no jealousy with respect to 
a 'power of inspection on the part of Government officers? 

No; but if that should be so, we conceive it would be necessary that proper and 
disinterested persons should be appointed Inspectors; it would be very unpalatable 
that a coal-owner should have hie mine inspected by the brother or son of a neigh
bouring coal proprietor, who might be a competitor for mines then in the market; 
also, we must be protected from nnqualified persons being appointed by a provision 
that no other person should be appointed than one who had had thE.' previous 
management of a colliery for a certain period of time, say 10 years, so that no 
impracticable schemes should be forced upon us; schemes which might be suggested 
by otherwise very able men, but which, to a working miner, would be obviously 
impracticable. . 

5078. From your know ledge of the business, do you think it would be difficult 
to find proper persons to appoint as Inspectors ! 

I do not think it would j perhaps a sufficient number might not be foun~ 
immedia~y. 

5079. You 
\ 
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5079. You would give the Inspector power to examine and to suggest, but .no w. PtttCt:, E'f' 
further power? 17th July ,849. 

No further power. 

5080. Do you think it would be possible to introduce into an Act of Parlia
ment any cnactment respecting certain points of regulation, such as the amount 
nf ventilation to be employed, or a prohibition against working the mine without 
some method of artificial ventilation? 

No; I think the existence of an inspection would go a very great way towards 
insuring that, and especially when taken in connexion with the obvious interest 
of every mine·owner, for the preservation of his own property, to maintain his 
mines in a proper state; in dangerous mines it is well known men will not work 
for the same wages as in mines which are safer. 

5081. With respect to the use of candles and gunpowder in mines, would it 
be possible to introduce into an Act a positive prohibition against such modes 
of proceeding in any dangerous atmospbere ? 

I n that case vou would have to establish a tribunal, which should have the 
power of l)rOno~ncing whether the atmosphere was safe or not, and the same 
mine might have an atmosphere, under a proper system of ventilation, perfectly 
safe, and under an improper or neglected one, altogether the reverse: I have to 
observe, that I view the introduction of the safety-lamp into a pit with very great 
jealousy; it appears to me, from what I have seen of its use, that the exclusive use 
of the safety-lamp creates a certain false seenrity on the part of the men using it, 
leading very frequently to great loss of life; the mines in Lancashire and Y ork
shire whieh I have seen are all capable of being rendered, by a proper system (If 
ventilation, perfectly safe for the use of the candle,-I mean as regards the general 
state of the air in any mine. It is impossible, in opening out a mine, to guard 
against the occurrence of what we call blowers suddenly filling up the mine to su<;h 
an extent with explosive gas, as to render that locality explosive; and, to guard 
against that, we order the exclusive use of the lamp in the collieries, hecause ihey 
are liable, one day out of 50, to the occurrence of one of those blowers; in that· 
case, the possession of a safety.lamp insures them against danger, while the people 
in the main roads, who do not approach the men so at work, use candles or open 
lamps without any danger. 

5082. Should you have been disposed to prohibit the use of gunpowder in coal
mines? 

Only in cases where candles could not be used with impunity; there I should 
prohibit the use of gunpowder. The use of lamps and gunpowder are altogether 
irreconcilable. 

5083. How could any additional regulation be established with reference to 
points like those? 

'Ihe most efficient r.ure for the improper use of safety-lamps, and the most
certain way of keeping their tops on, in my opinion, is this, that the coal-owners 
should have the means of punishing men for disregard of their orders. We very 
.frequently find men, in defiance of all our orders, and all the care we take to see 
them enforced, disobeying them, either by pulling the lamp-tops ow. or by being 
pos8essed of keys, or of gunpowder, or of tobacco, aud leaving doors open, and 
thillgs of that kind; we find them very difficult to manage, and till we have the 
means of taking them before a magistrate, and punishing them, it will be impos. 
sible to do more thau is already done for the protection of life by means of safety
lamps. 

5084. Do you consider it would be possible for the Government Inspectors to 
examine milles so frequeutly as to be able to offer any additional security against 
the occurrence of accidents from causes like those? 

I think there would be a general effect produced upon all the owners of a dis
trict liable to tbe visit of an Inspector; they would alI endeavour to vie with 
each other in having their mines in such a state as to gain the approbation of the 
Inspector: that appears to me to be the principal beneficial effect that would 
result. 

5085. Was the meeting to which you have alluded very fully attended? 
It was so for Wigan. with the mort notice they had. 

( 164.15.) 3 P 5086. There 
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5086. There were 15 present, you say! 
Yes. 
5087. How many coal-owners are there in the district? 
I should say one-half of the coal-owners of the district and their representatives 

attended. 
5088. You said you thought that a person Hhould not be an Inspector, unless 

he,had had 10 yearR' experience in coal. mines ; what should you say to a person 
being selJt down who was an eminent chemical professor? 

He might know nothing about mining; in the cage of the recent explosion in 
the North, two of the ablest scientific men in the world were sent down to make 
a: report, and they suggested a thing which every practicll.I miner pronounced at 
once to be altogether useless anq inoperative; that was, the having large pipes at 
the upper part of the workings, to draw off the foul air. 

5089. You do not think that the visit of those professors would. be satisfactory 
to the miners 1 

Not only not satisfatory, but, speaking with gl'eat humility, I should say useless. 
I might as well attempt to dim the light of the sun, as to dim their reputation 
as geologists and chemists; but as miners, I should· say they were altogether dis
qualified. 

5090. Should not any person appointed to an office of that sort possess some 
more qualifications. than a mere knowledge of the practice of mining? 

}lost mining engineers at the present day have an acquaintance both with 
chemistry and geology to a great extent. 

5091. In order to make the Inspector efficient, ought he not to be a scientific 
man, as well as a practical man? 

Yes; he ought to be regularly educated as a mining engineer. 

5092. Is there any other point upon which you have any observations to make 
. to the Committee ? 

It has been suggested in both the measures presented to The House of Com
mons, that complete copies of the plans should be sent up to London; that is almost 
impossible; in fact, it is more than the owner of the mine requires from his lessee; 
he only requires that a plan should be presented to him of the surface, and that 
the workings of each successive year should be laid down upon it. 

: ·5093. Are there plans kept of all the mines in Lancashire? 
I should say so; . 

5094. Even of the small ones? 
Yes; at present I should tbink so. 

5095. So far as you know, are they tolerably correct plans? 
I think they are. .. . 

• 
. 5096. They would be sufficient to enable the Inspector to judge of the workings 
lind the air·courses? . 

I should say they are sufficient in ninety-nine cases out of a hundred in Lan
«:ashire. 

6097. With regard to the subject of Inspectors, have you anything more to say, 
as to tlIei'r qualifications? 

The coal·proprietors in the neighbourhood of Wigan are of opinion, that the 
Inspectors and Sub· inspectors should be prohibited from acting professionally as 
colliery viewers; the reason of that is sufficiently obvious, and they think that 
they should also be compelled actually to go into the mines, aud not to take 
evidence of the state of the mines exclusively from other people, but that they 
should be compelled to go into any mine, and inspect it for themselves, prior to 
giving notice to the master. 

·5098; Prior to ~akiDg any report? 
Yes, or suggesting to the owner of the mine any alteration: also, we think 

that the machinery should not be subject to inspection; for instance, the pumping 
engine or .the apparatus above ground; we .think the power of suggestion would 
be so unlimited, and be aPlllicable to such an amollnt of detail, that an Inspector, 
if he ~ho~e to be troublesome, might put a coal·owner to an inconceivable amount· 
'"j of 
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~f expense and trouble, without going down the pits, or inquiring at all irito the 
main objects which he ought to inquire into. 

5099. You do not mean to fay by that, that he should not have the power of 
inspecting the condition of the ropes, and other matters involving the safety of the 
people l' . 

No; he should have the power with respect to all matteJ"ll inyolving the safety 
of the people. 

5100. Would not the proper line to "draw be, that he should have no power of 
examining any matters which had merely relation to the general management of 
the mine, but only into such as affected its safety' ' 

That is our feeling. 

The Witness is directed to "ithdraw. 

Mr. DAVID SWALLOW is called in, and further examined as follows: 

5101. IN the course of your examination yesterday, you stated that you thoug~t 
the provision in the third clause of this Bill, requiring the Inspectors to visit, enter 
and examine every mine and colliery in their district four times at least in every 
year, would not be difficult of execution? 

I do not think it would. ' 

5102. It appears, from the manner in which that question W88 answered on the 
last occasion, that you meant to apply that obserntion to the whole number of 
principal Inspectors and Sub· inspectors ? 

Yes. 

5108. Does not it appear by the third clause, that what the Bill is intended 
to pro"ide for is, not that the whole number of Inspectors and Snb.inspectorS 
sllOuld perform that <luty, but that there being three Chief Inspectors to be 
appointi,d, those three Chief Inspectors should each of them visit aU the mines 
an<l collieries in their respective districts four times in each year? ' 

It is intended that the Sub·inspectors should visit the collieries, and that the 
heacllnspectors 'should 8upellntend them, and see that they do their duty. 

5104. The first clause says, that three fit persons shall be appointed 8S Inspec
tors, and the third clause says, that such Inspectors shall and they are hereby 
required to visit, enter and examine every mine or colliery within their respective 
districts fOllr times at least every year? 

That is inten<le<l to apply to the Sub-inspectors. 

5105. The Sub.inspectors are appointed afterwards; but the first clause of the 
Bill appoints three fit persons as Inspectors; and the third clause l'equires that 
the Inspectors should visit, enter and examine every mine and colliery mthin their 
districts fOllr times every yead 
. - It is hllpossible that the three Inspectors could do that; they could not examine 
a tonth part of them. 

5106. The Inspectors have the power to which allusion was made in your last 
examination, of giving directions, and of subjecting the colliery own'er to a 
l,cnalty, if he <loes not attend to those directions; is it the case that the Sub· 
inspectors are to have the same power! 

We should propose that the Sub-inspector should report to the head Inspector> 
Bnd lay the case before him. , 

5107. By the fourth clauso of the Bill is not it, provided tbat the SlIb.inspectors 
should only have the power of visiting and examining? 

Y ('s, and reporting to the head Inspector. 

5108. It would not be in their power to give any direction? 
No. 

5109. Therefore, all inspection for the purpose of giving directions must be 
performed by the Chief Inspector? 

It must be under his control and sanction, 
(164.15.) 3p2 5110. The 
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5110. The eighth clause proposes that within two months after the passing of 
the Act, and once in every yee.r e.fterwe.rds. every owner of e. mine e.nd colliery 
should send up to the office of the Inspectors in London a ve.riety of particule.rs, 
includinrr Ms ne.me e.nd address, the name of the mine. the number of persons 
empioyed, the mode in which the mine is worked. the name of the firm. e.nd 
to .. ether with those particulars a map or plan accurately drawn and delineated of 
th~ collillry. works and machinery, showing all the different and several works. air 
courses. e.ir-holes. water-ways. drains. pits. levels. shafts and other matters and 
things in and connected with such mine or colliery. Do you think it would be 
possible to require the transmission of such purticulars as thoRe every year from 
every colliery owner in the Kingdom to an office in London 1 

Yes, it might be done quite easily. 

5111. Do you think the owners have gelierally information so extensive as that 
at hand. and perfectly 1I.Ccurate, so as to be able to send it up to an office here? 

I do not think they have generally now; but I believe if Inspectors were 
appointed. they would put them in such a way that they would have that in-
forll'lation. . 

5112 •. What do you think would be the expense to e. colliery owner of being 
obliged to furnish such pa~ticulars as those every year? . 
. The only thing that would be required beyond what is now required would be 
an extre. ,Plan of the colliery. 

5113. What would be the great advantage of a. regule.tion, for instance. 
requiring the name of the firm to be given? 

The great advantage would be, that not knowing at present who the firm is, 
sometimes it is very difficult. if any party w!shes to institute legal proceedings, to 
ascertain who is the real proprietor. 

5114. Do you think that would be better ascertained by their Bending up infor
mation of that kind to "London, than by leaving it to the Iuspector in the country 
to obtain the information there? 

I do not know that it would make much difference whether the plans were 
registered in London or in the various districts. 

5115. Supposing that the Inspector appointed by -Government to examine 
mines had the power of demanding to see the plans of the collieries upon the 
spot. would not that be quite as effectual a security as aending up copies of plans 
to an office in London? 

No. 
511 6. In what respect would it not? 
The plans ought to be registered for several relll!ons; the first is, that a great 

many mines in many parts of the country have been worked where no regular 
plans have been kept; upon that account there has been a great deal of capital 
lost in various places in sinking pits where coal has been expected, but where the 
coal has beEm worked out some time previous. In the second place, it hill! beim 
known that men have been working, for anything they knew. to solid coal. and 
tlley have all at once fallen upon old works; sometimes, perhaps, they have ,been 
full of water, and a number of people have been drowned; on other occasions 
explosions have been caused; sometimes the men have driven into black damp, 
and have been sutrocated; I look upon it as a national loss that we have not 
proper registered plans of all mineral workinl\'S' 

5117. Supposing copies of such plans were sent to some place within the dis
trict. would not that be a much more effectual method of providing for 'the 
difficulty than sentling them up to an offiee in London? 

. I think it would do equally ns well. 

5118. Would i1; be necessary to send up plans to the office in London, showing 
the different workings. air-courst>s, air-holes. water-ways, drains. pits, levels. shafts, 

. and other matters and things connected with the mine? . 
I think so. 

5119. AnlI also the accounts of all accidents taking place? 
If they were not lodged in the centre of the district they must come to London; 

but the reason why that should be required is that there is no proper register now 
of 
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«)f the various accidents which occur in mides; we have no authentic data as to 
the proportion of deaths which happen to the number of people employed ; all 
those things migbt be very easily attended to with a proper form, which should be 
tilled up and signed by the manager of the colliery; by that means the G~yern~ 
ment of the country would be able to ascertain the real numbp.r (Of acclilents 
which do occur; that was the intention of that part of the clause; it was inserted 
-with the view of ascertaining the real number of accidents which do occur. 

5120. 'Vith regard to plans, would not it answer all the purposes which you 
have described, if the owner or manager of the colliery were required to keep 
'accurate plans upon the premises, and the Government Inspector had a power of 
examining those plans from time to time 1 

It might answer for the present time, but circumstances might change by some 
means or other. The Railways are taking the trade of some collieries away, and 
tl'llnsferring it to others. There may be changes in trade, or there may be inun~ 
dations, so that a colliery may be drowned- out; a ('olliery may be partly worked 
,out, and pits may be filled up. There is the laud, ami in 200 years the owner of 
that estate may set to work again, not knowing but that it is all full of mineral 
undcmeath, when' pel·haps three-fourths of it may be worked out. Having 
registered plans in London, he could ascertaiu how much mineral there .was in the 
-estate, and he could tell whether it was got, or whether it was not got. 

, 5 I 2 I. Supposing a person in the Lancashire district about to open a pit was 
anxious to ascertain whethel' there were any old wOl·kings in tbe neighbourhood, 
would not it be much better for him to refer to plans nearer his own locality, 
than to have to refer to plans in London r 

I believe coal-owners and managers arc very jealous of showing one anotber 
their plans. 

5 I 22. J s not there some ground for that jealousy? 
UndoubtedlY there is: supposing I were the owner of a colliery, or had an 

. interest in a colliery, and my neigh bour was wishing to open another colliery on 
the next estate to it, I am sure I should not give him any more facilities in open~ 
ing that mine tllan 1 could help. 

5123. Do not you think that is a reasonable jealousy as far lIS it goes? 
It is so. 

5 I 24. Would not tbere be the same jealousy on the part of a factory owner as 
to permitting his neighbour to inspect all the parts of his factory? 

The factory owners are equally jealous. 

5125. Will you explain to the Committee how you think a return to an office 
In I.ondon of the numbllf of persons employed, the mode in which the mine is 
worked, the name of the firm, and a map or plan of the mine .. showing all its 
working and air-courses, &0., would give you the means of ascertaining how many 
acddents had occurred? 

In another part of the Bill there are clauses which provide that in the case of 
,any accident hapPflning, so that a person cannot retum to his work before I/o cer~ 
. 'tain time, the next day the manager of the colliery must send a written paper to 
the nearest Sub-inspector, showing the nature of the accident, 80 that by knowing 
.the total number of persons employed in each colliery, and the number of accidents 
which iJappened in it, the fact would be very soon ascertained. 

5126. You think it is necessary to' have all those minut!! Returns, together 
with tho provisions of the subsequcnt clause requiring notice to bc given of an 
accident, to enable you to judge of the number of accidents which occur? 
, ' To ascertain the real number. 

5127. Would not the Inspector be able to ascertain it without such Returns? 
No. 

5128. Do not you thiuk it a matter of great importance that a proper selection 
sllOuld be made of persons to fill the offices of Inspector and Sub-inspector! 

Yes. J tbink they ought.,to be very carefully selected. , 
I) I 29. Should not they be persons very well qualified in various respects? 
Yes; ~ot only in point of knowledge and science, but I think the head Inspec~ 

tors partl('ularly ought to be men of the greatest attainments in science, men who 
(164.15.) 3 p 3 are 
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are eminent for a knowledge of science; I think that only the very highest men 
in science ought to be appointed as head Inspectors. 

5130. You are aware of the qualification required in the 27th clause of this 
Bill for the Inspectors! 

For Sub-inspectors. 

5131. "And be it enacted, That no person or persons shall be eligible to be 
appointed as Inspector or Sub-inspector who shall not have had at least ten years 
of practical experience in the working of mines or collieries, and who is not 
possessed of sufficient amount of education to report on the various accidents which 
may happen in their respective districts from time to time;" what amount of 
education do you think necessary for that purpose? 

I think there has been a miijtake in the printing of the Bill in that particular; 
that clause had no reference at all to the Inspectors, but only to the Sub-
inspectors. • 

5132. Take it a9 applying to the Sub-inspector, he is the officer whose more 
particular business it would be to be constantly upon the spot, and inspecting the 
mines? . 

Of course he is required to be more a practical miner. 

5133. Would it not be necessary that the person who is to judge of the condi
tion of the mines, ,and their state of ventilation, should be something more than a 
practical mined 
, Yes, it is necessary. 

5134. 'Vhat amount of education do you think those words imply, " a sufficient 
amount of education to report upon the various accidents"1 

If a man is not sufficiently educated when .he goes into the pit, and he finds 
certain gases, and so on, if he cannot give a proper statement to the head Inspector, 
and either analyze the gas. or get it analyzed, al).d give a statement of the result, 
he would not be a proper person for a Sub-inspector, in my opinion; 

5135. According to your view of the matter, there would. be many persons 
who might be capable of reporting upon an accident who would not be possessed 
of such an amount of knowledge as that to which you have alluded ? 

He might be able to make some report, but not a proper report. 

5136. How will the words of this clause secure that a proper person shall be 
appointed as Sub-inspector? 

He ought to have practical experience, as well as other qualifications. 

5137. The words here are, that he shall have a sufficient amount of education 
to report upon the various accidents; could those words, describing the qualifi
cation, secure to you a proper appointment of Sub-inspectors? 

We mean. by 'those words that the Sub-inspectors should be men of practical 
experience, as well as of scientific education. 

·5138. In fact, you think they ought to have a much higher qualification thal\ 
possessing merely a sufficient amount of education to enable them to report upon 
an accident? 

Yes. 
5139. In the 28th clause there is this provision ': "That whereas the practi~ 

of using gunpowder in collieries and mines where carburetted hydrogen or fire
damp, as it is termed, exists, is attended with much danger, and from which cause 
many distressing and drea<lful accidents frequently happen; be it therefore 
enacted, That from and after the passing of this Act no gunpowder shall be used 
in blasting or getting of coal in any colliery, mine or working, where it is unsafe to 
work by or with naked lights or candles;" and that any proprietor allowing or 
suffering persons to use gunpowder in sucIi case shall, for every oft"ance, forfeit a 
Hum not exceeding 20/., nor less than 5/. Are there not other oft"ences of the 
salDe kind to which penalties of that nature might be as justly applied as the use 
of gunpowder by the colliery owner? 

That clause, as I understand, has reference to nothing else than the use of 
gunpowder. 

5140. Is there any clause in this Bill imposing similar l,enalties upon other 
acts 'Iyhich are liable to lead to accidents! 

I do 
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I do not recollect that there is, except ae the instance of the Sub-inspel'tor or ,Yr. D. SruolZ.",. 

he head Inspector. 17th July .84!)o 

"141. Does not your experience lead you to the same conclusion as that which 
has been stated by almost every other person acquainted with the working of 
mines, that accidents continually bappen from the carelessness and the reckless
neAS of the workpeople ? 

In some instances tlley may 80 happen. 

5142. Do yon think they are the majority or the minority of cases? 
I believe they are the minority of cases. 

5143. Do yon think there are very few eases in which they happen from that 
cause r 

I do not think they arc very few; I think the men are careless and negligent 
in many eases. 

5144. h there a provision in this Bill imposing a penalty upon pm·soils who 
take oft" tbe tops of their lampe, or who use naked candleR, where it is dangerous 
to do so? 

There is not in this Bill, but tbere are such provisions. 

5145. Are there provisions whieh wonld reach misconduct of that kind? 
YeR. 

5146. Whm·e? 
In the common law. At the last Liverpool Assizes one man WlI.S committed 

from St. Helen's under sueh circumstances. 

5147. W ouM not the same provisions of the common law apply quite as much 
to the explosion of gunpowder as to the lighting of a candle? 

No. 

5148. W1mt leads you to express that opinion? 
My knowledge goes so fur as this, that I bave never heard tell of it; I have 

never known of any person being sent to gaol for using gunpowder in a coal-mine; 
1 have known persons sent to trial for taking off their lamp-tops. 

5149. 'Vhen an accident has happened? 
No. when an accident has not happened. 

6150. Under what Act of Parliament can that ,be done? 
I do not know the Act, but it is quite common in Lancashire now. 

5151. Do you mean that there is a provision now in existence which enables 
colliery owners to puuish workmen for taking oft" the tops of tbeir lamps, or work-
ing with eandles? . 

Tim magistrates ean punish them, by sending them for a month or two mtmths 
to gaol, or sending them for trial to the Assizes. The last casE!' of the kind 
I rememher was at the last Liverpllol Assizes, a man was committed from a col
Iieryat St. Helen's; there WM no bill funnd against him, aud consequently he was 
,vot put upon his trial, but he was put in gaol till the Assizes. I have known 
otll('r men brought before the magistrates, and very often they have got off by 
means of employing the best legal talent, and after most strenuous efforts. and it 
hAA, in some inRtances, almost ruined tbe poor men in expenses. 

oJii2. Do you think the power of the present law, with respect to the use of 
candies in mine9, is so efficient for the purpose of preventing such offences as.to 
justify your leaving out altogether any provision on the subject from this Bill, 
while you put in a pro\"ision for the pm·pose of imposing heavy penalties on a 
party in the case of his using gunpowder? 

I am !lot prepared to give 811 opinion upon the Act under which it is done, 
not baving seen it; bllt knowing that men have been committed under the 
circumstances I mention, I take tOr gl"8nted that no magistrate would commit a 
man without a law for it; therefore I made no particular inquiry upon the subject; 
but tho man's name and address, if neees88.ry, I can furnish to the Committee. 

5153. Supposing the law to be at. all uncertain at present, would 110t it· be 
just to put into a Rill of tlli. deacription a elause imposing penalties upon such 
otlences as those which have been described upon the part of the workmen, when 

(164.1'>') 3 P 4 you 
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you put in a clanse inflicting such penalties upon the owner for the use of !;Un-
powder! . 

Our reason for not putting in a clause to that effect was from thinking that 
there was one which was sufficient already. If after inquiry it were proved that. 
the law 'Was not sufficient under present ciI'cumstances, I should think it would be 
very desirablo to put one in to that effect. . 

5164. In the 39th clause of this BiIl I find it enacted, that if any person shall 
suffer any bodily injury in consequence of any neglect on the part of the owner of 
the mine in obeying the notice of the Inspector or Sub-inspector, a penalty of 
not less than lOt., and n~t.more than 1O~1., ~hall be infli~ted. I? the first place, . 
with respect to that provISIon, do you thmk It would be Just to Impose penalties 
of that kind upon the owner of a colliery for injury occurring in consequence of' 
neglect, without requiring proof of whether the neglect was wilful on the part of 
the owner or not 1 

I do. not think it would be right to inflict any penalty, unless it was proved that 
the neglect was wilful. . . 

5155. Do those words req uire any such proof? 
If they neglect to obey the orders of the Inspector, it must be wilful and inten-

tional. 

5156. Does that follow? 
I think so. 

5157. Supposing the owner misu~derstood the directions of the Inspector? 
If he misunderstood his directions, that would be alleged by him in the way of. 

explanation, and no doubt would be taken into account by the magistrate before 
whom the case was heard. 

5158. Supposing the owner of the mine to hllve given the best orders he could 
to his under-viewers, or to the officers under him, and it was ascertained after
wards that those orders were not executed, would that be a wilful neglect? 

It would be a wilful neglect on the part of the person to whom the orders had 
been given. 

5159. But the penalty imposed by this clause attaches only to the owner of the 
mine or colliery 1 

There is another clause in the Bill, I thmk. which is somewhat similar to the 
clauses contained in Lord Ashley's Act. The master is first held responsible 
by that Act for employmg women or children in the way which is there pro
hibited; but if the master can prove that it has been done without his knowledge 
and consent, he is acquitted, and the party who is really guilty is rendered liable 
to the penalty. I think the manager ought to be liable where the neglect has 
been )1i$. 

• 
5160. Do)'Ou think it would be a just provision that the manager shonld be 

subjected to a penalty of 100 I. for neglecting to obey the directions of the Snb
inspector. even against his own convictions f 

Yes, I do. 

5161. Supposing that directions of that kind were given by a Sub-inspector. and: 
they were followed, and an accident subseqnently occurred, upon whom would the· 
responsibility lie? 

The ires'ponsibility would then lie undoubtedly upon the Sub-inspector . 

.5162. Do you think it desirable that the responsibility in such a case should be 
taken from the party on whom it would justly appear to rest, and should be placed 
upon the Sub-inspector, who can only visit the mine occasionally? . 

If the Sub-inspector were a mnn qualified for his business,. he would not direct 
any partioular step to be taken. That is not the intention nor the object of having 
Inspectors. They are not to po!nt out the remedies which are to be applied. 
When the expression" directing" is used, it is only in this sense, that where a place 
is found to be in a dangerous condition, the Inspectors would direct that that place 
should be ventilated. 

5163. Who is to decide upon whether it is in a dangerous condition or not? 
Of course the Inspector will be able to tell whether it fired at his lamp, or not :.. 

he could readily tell whether the place l'equired ventilation or not. 
5164. Supposing 
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5164. Supposing there was a question as to the arrangement of the air-pass~es, 
which the Sub-inspector, heing a man capahle of reporting upon the subject, 
thought was of a dangerous description. and he remarked upon it to the .owner, 
but the owner. being a well-qualified and well-informed man, was of a different 
opinion, do you think it would be right to give the Sub-inspector the power of 
directing the OWDer to take certain steps contrary to the opinion of such an 
owner? . 

In that case I would give to the colliery master the same privilege as the factory 
owners have by the 43d clause of the 7tn & 8th Victoria, chapter 15. 

5165. That applies simply to the boxing of machinery, does not it? 
Not exactly to the boxing of machinery, but to shielding the workmen from 

danger of any kind. 

5166. W ill you look to that clause, and say whether there is any power conferred 
by it on the Inspector, except a power to give notice to the owner of the factory. 
who is thereupon required to fence the machinery'? 

The 42d and 43d clauses will he found to hear upon each other. 

,6167. They relate to unguarded machinery ? 
They do. 

5168. The purport of those clauses is, that the Inspector shall have the power, if 
he sees the machinery to be dangerous, of requiring the owner to fence it. Is 
there any interference with the nature of the machinery which may be used by the 
owner? 

The clauses refer likewise to an escape of steam taking place, or to the work 
being wetted, or the place of work not being ventilated, and soon; and the law 
requires that the Sub· inspector shall give notice to the owner of the factory so 
many days before he can take any proceedings at law agaiqst him. If the owner 
of the factory thinks the Inspector is wrong. and that his mill is in a proper 
condition, he has the power of calling in arbitrators. No proceedings can be 
taken against the owner of a factory without giving him so many days' notice. 

6169. Do you think that the power which is conferred by the provisions of the 
Factory Act, of requiring the factory owner to place a wooden box round dan
gerous machinery, can be compared with the difficulty which there would be in 
determining what system of ventilation shall be pursued in a colliery, or what 
system of working is best for the safety of the persons in the mine '? 

Yes, 1 think they can be compared. 

5170. Do you think that i!. person who would be qualified to determine the one 
would be equally qualified to determine the other? 

I do not think he would; I do not think that the man who would be qualified 
to inspeot the factory, would be qualified to go and. inspect a colliery; but I think 
a properly educated man, who had been brought up to the business, would be per
fectly qualified, where he saw danger existing, to point out the evil, leaving the 
onus with the manager or the master of adopting some remedy. 

"" 6171. Are you a ware that among persons of the greatest experience in the 
management of coal-mines and persons of the highest education there is con
siderahle difference of opinion as to the best mode of working a colliery? 

I am aware of that. 

5172. Do you consider that it would be right to give to anyone person' in the 
capacity of a Sub-inspector a power of determining for the owner of the colliery 
what is the proper mode of working? 

There are not so many opinions as regards the general principles connected with 
the working and management of a colliery; they are more connected with the 
details. 

5173. Does not the quality of the ventilation depend altogether upon the details ! 
No. not altogether. 

5174. Not upon the splitting of the air-courses, upon the brattices, and 
~OO? • 

I do not think that they are of any good j I do not think that brattices are 
useful. 

. (164.15.) • 3 Q 5175. If 
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5175. If there have been most experienced miners before' this Committoe, 
people of the highest education and intelligence, who have been a long time. 
engaged in mining, who think them of great importance, you would undertake to 
think tbem all wrong l 

I would adhere to my own opinion, which experience had taught me to be true, 
while I respected theirs. 

5176. Supposing a person holding your opinion were appointed a Sub.inspector, 
and went to a mine, and gave directions in accordance with the opinions which you 
have expressed, do you think it would be right to subject those parties to a penalty 
of lOOt. for not obeying Buch directions? . 

Yes. 

5177. Have you known many accidents occur from the work.people falling 
down the pits? 

Yes, and there are a great many accidents occur from olher causes. 

5178. From what causes f 
One of the principal causes, I believe, is from having what we call mou things 

in the side of the pit; drawing the coals from, one seam above another, without 
proper protection. 

5179. You mean, having openings from seams in the aide of the shaft, as well 
as at the bottom? 

Yes, working the miiles two or three seams at a time, and having no regular 
landing at those seams, so that the tubs can go from the top of the pit to the 
bottom; they have to catch them, and draw them in; wherever there is a seam 
)Vorked, tbey ought to have a regular landing •. 

5180. Is it the practice in Lancashire generally to have mouthings without 
any landings f • 

It is not practised in Lancashire generally; but particularly about Bolton, I 
believe, it is more practised than anywhere else. 

5181. What causes the accident' in those cases? 
When the boys are catching at tile tubs sometimes they overbalance them

selves, and fall down; sometimes when a tub is going off,' it drags them down. 

5162. How would a platform prevent such an accident? 
Because the tub would alight upon it, and they would have nothing to do but 

to take it off the hooks, and draw it into the mine-. 

5183. They w~uld stilll\.ave to direct the tub on to the stage? 
Yes; but they would just be as safe as being at the' bottom o£ the pit for that 

matter. . 

. 5184. Would not it be' nec.essary for them to go to the edge of the platform l' 
No; for the tub would be between them and the edge of the platform; but 

the end of the platform should be railed off. 

5185. Could that be easily done in most mines 1 
Yes. 

5186. At no great expense? 
At no great expense; Bome mines are already beginning tG adopt the plan . 

. The Government Inspector is already doing much good; the report is getting 
about with respect to certain appointments which have been made, and the very 
name of the thing is doing good. 

5187. DG you know of any accidents occurring from the breaking of ropes? 
I think that is not so common an occurrence; I have heard of accidents, but 

they are principally from falling down, or from falls of dirt, from the want of 
. proper props in the pit. The collieries about Bolton 'and round that neighbour
hood are not properly supplied with. props; in fact there are many collieries round 
that neighbourhood where they have no regular system of ventilation at all. 

5188. What are those collieries? 
1 can mention the names of a few of them; there is Radcliffe Bridge; a . lamp 

is hung in the pit occasionally, and I have here a list of the accidents in that pit; 
the first. was in 1828; there are about 20 men and 20 boys employed in that 

... colliery, 
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eolliery, and this is a list of the accidents which have eeenned, amounting Mr. D. s..n
to 16. 

The same is delivered in, and is 118 follows: 

RADCLIFPg BnrDGE COLLIERY. 

(No regular Ventilation at all orrny sort.) 

DATB. CAU8& 

28 December 1828 - - Thomas Garbert Fell down pit. 

" - - An old man - - Caught on the 8cafi'0Id. 
" N - - William Fletcher - - Fell down pit. 
" - 1830 - - Isaac Hurst - - Explosion. 
" 
" - 1832 - - James Grundy Fall of dirt. 

" - 1833 - - J obn Hollows Explosion. 

" - - Robert Hughes 
" - 1836 - Wm. Lomax - - Explosion. 
" - Wm. SeddoD~- - - ditto. 
" .. 
" .. - William Heap - Fall of dirt. 

" - S;)hire Tator - - - ditto. 
" Jo n Lor - Wag1.0n falling down pit. 
" -

" - Thoma~ Raynor Fell own PIt. 
" " 26 December 1846 - John LOmax - Explosion. . 

" " - Peter Valentine - - ditto. 
26 July - 1848 - - Wm. Lever - Fell down pit. 

5189. This would seem to show, that, in spite of the defective ventilation, out of 
16 accidents which have occUlTed, only six have occUlTed from explosion I' 

Yes. 
5190. Would that seem to ~how that the great source"f accident at that pit 

was the state of ventilation? 
No; but it shows if that pit had been properly ventilated, there wonld have been 

no explosions at all, at least it shows that to any person acquainted with the 
system of ventilation, because there is not much fire in the pits; if they can work 
it at times without any ventilation at all, they-can, of course, work better with good 
ventilation. What I mean by occasionally having a lamp hung up in the pit is, 
that when the men are suffocated by black damp, so that they cannot work any 
longer, they will hang the lamp up for a day or two. In April 1848, Daniel 
Gidman WII8 burnt to death by an explosion, when he was working; then, on the 
25th of June following, a man was suffocat.ed by black damp, within a short 
distance of the same place where the other man was burnt to death, but yet there 
is no regular system of ventilation. So at other collieries; the men, when they 
cannot work any longer, will hang the lamp in the pit; and if they complain, 
.. Why is not the regular fire kept up?" they will get an answer like this, "011. 
you must beat the fire yourselves, for it is for your own benefit." In fact, 1 only 
know ahout three or four collieries which have a good system of ventilation. There 
is a master who employs, I should think, about 200 colliers, who has no furnace 
at all. 

5191. Whllt is the deptll of his pit? 
There are none of them very deep; I should think the deepest is about 120 

yards. 

5192. Can you speak, from Jour own knowledge, of there being a great number 
of pits which have no proper system of ventilation? 

Yes; bad ventilation is not tlle exception, in fact it is the rule ; good ventilation 
is the exception. 

5193. That is the case in the neighbourhood of Bolton? 
Yes. 

5194. Is there anything else which you wish to lay before the Committee? 
The fulling down of pits, and so on, appears to be a very prominent feature. 

Another evil is, falling from the top of the pits. I think it would he very neces
sary that the ?anksman should b~ compelled to be there when the men and boys 
~escelld the pit; I always found It was very IIS6ful; in well-regulated collieries it 
IS the elISe, ~d tbat there are very few persons who fall down the pit. When 
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colliers are descending the pit in the morning, if they are rather late, it is very 
common for them to make a rush to the tub, and, perhaps, there is fighting 
amongst them, and they go down in a very disorderly and dangerous manner. If 
a banksman were put in charge of the pit, to see that proper order was kept, and 
to hand the boys into the tub; and so on, I think it would be a very great means 
of preserving life. 

5195. Have you ever known a coroner's inquest held upon case~ of that kind! 
Yes. 

5196. Have there never been any verdicts given against managers of pits who 
did not see that proper precautions were taken? . . 

No; it is always "accidental death;" it is generally argued, that the person's 
0"111'0 saiety ought to induce him to mind what he is doing. 

5197. I suppose it is the fact, that such accidents generally occur from the 
person's own carelessness! 

¥es; but I think there ought to be a kind of police regulation about the matter; 
a banksman could come an hour sooner to his work; the colliers generally go doWlI" 
an hour and a-half or two hours before they begin winding the coals; it would 
not be so very easy f01" him to come and 'see that order was kept upon the pit's 
bank while the men were descending. • 

5198. Supposing such regulations were laid down, and were ilO better observed 
than the regulations which are laid down with respect to the not taking the tops 
(1ft' the lamps, to whom would the responsibility attach / . 

I think the man who took the top off his lamp ought to be sent to gaol, and 
I think the man who does not inform of him there aud then is as bad as he. If I 
were in a dangerous mine, where I thought my life was in 'danger, and I saw a 
man taking his lamp-top off, I should either take means to escape as quickly as 
possible, or try to prevent him, and I should inform against him to the master. 
There is one observation I wish to make: I do not think it is advisable to entrust 
young children with the trap-doors; and another thing is, that of the p~rsons that 
are lost by those explosions, the greater number are not burnt, but they are 
generally destroyed by the after-damp; I think in that case extra trap"doors might 
be so constructed as that the ventilation might be very easily put in operation 
again, and the great majority of "lives which are now lost through the after-damp 
might be saved. 

5J 99. Have you thought of any plan by which you could keep up the ventila
tion when all the stoppings are destroyed by an explosion? 

Yes; what I should propose is, over every stopping there should be a door 
put into the top at the back of the stopping, and let this door be lifted up, so 
that the blast could not .possibly catch hold of it; then, when the stopping was 
blown out, the door might be let down, and so they might ventilate two or three 
hundred or two or three thousand yards in a very short time. 

5200. Who should let the door down? 
Of course the persons who are going in search of the men; they could do it 

very quickly. 

5201. How could they reach the door? 
They could always reach it from one stopping to another: when I turned the 

.door down in one stopping, it would turn the air through the next; then I should 
have only from this door ·to the next to go in the foul air; when I turn that 
down, it brings the fresh air up to that point. 

5202. When a mine is full of that sort of gas, do you think it is possible to 
pass from one stopping to another? 

Yes, I have frequently gone as long distances as would he required in this 
case. 

5203. Have you ever seen cases in whicli it is impossible for a man to walk a 
few vards? 

No. 
5204. ¥ou are not aware that such cases exist? 
I have never heard of snch cases. The great majority of lives which are lost 

hy 
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by explOsion are Dot lost from the men being burnt to death, but from the after- Mr. D. Swalk ... 

damp. 17th July 1849. 

5205. The difficulty in BUch cases is to keep up a ventilation, in consequence 
of the destruction of the stoppings ? 

Yes; and that is the remedy which I should propose, which would be no great 
expense, because if the door was not wanted, it could be removed to another 
place when the pit was finished. 

5206. Have you turned your attention at all to the state of education among 
the mining population r 

I have; I find, generally speaking, that the. means of education are very 
limited. 

5207. Do you mean schools 1 • . 
Yes; and the meRns o.f edncation within the colIiers' reach are generally very 

limited; there are a few hononrable exceptions; for instance, the Earl of Elles
mere has provided excellent schools npon his estates, and many other gentlemen 
.have provided schools. It has often been observed that public opinion is sufficiently 
operative upon the coal-owners, but it is not with the great majority of the 
coal·owners. 

5208. Do you think that an im~ved education would lead to a .smaller 
number of accidents? 

Yes, I believe it would have a tendency to decrease the accidents. . I believe 
when a collier pulls the top of his lamp off, it is through ignorance. I do 
not think that any man ,,·ould knowingly expose himself to danger. I believe that 
colliers, generally speaking, do not know the nse of the Davy lamp, and do not 
know the danger of the abuse of it; they have no knowledge of the nature of the 
gases by which they are surrounded, and, generally speaking, they have no con-
ception of the importance of ventilation. • 

5209. Do you think they nre sufficiently acquainted with it to know the 
extreme danger of opening their lamp when they are surrounded by a foul 
atmosphere 1 

1 do not believe they are sufficiently acquainted with the consequences. 

5210. Not living, as they do, among constant accidents of this kind? 
I do not think they are. It is looked at in this way: where one man hIlppens 

to meet with an accident, it is considered a sort of misfortune or bad luck; the 
man says, "I have carried it on so long," or .. J have worked with a lamp red
hot." If I say to him, .. It iR not safe to work in the place after the ramp fires; 
I should either extingnish it, or leave the place as soon as 1 could," they would 
say, "I durst work in a place with a lamp red-hot for six hours." They do not 
understand the nature of the lamp and the nature of the gases by which they are 
surrounded. 

5211. Therefore you are led to the conclusion, that if they were better educated, 
they would be nlOre careful? 
. Yes; they would be more able to reflect and think upon the constlquences. 

5212. Are they, generally speaking, able to read and write? 
No, they are not. 

5213. That is to say, in your neighbourhood! 
Yes, in our neighbourhood j I should think not more than 1 in 20 could read 

and write. 

5214. Is the proportion of those who can do so increasing? 
1 believe that the rising generation are somewhat better than the old colliers; 

I kno\v that froxn going about with peti tions, or assisting in getting up petitions. 
If you see a collier's petit.ion, there are very few handwritings to it. 

5215. Is there any difficulty in finding men to act 88 viewers and under
lookl'rs ! 

I do not think there is any difficulty in finding good, well-qualified and intelli-
gent men. . 

5216. Sufficiently educated for the purpose? 
Yea, for under-lookers. In reference to machinery, there is some part of the 
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machinery which it is necessary should' he inspected. In many collieries they 
pump water with the same engine that they wind the men.up and down with • 
Here is a case of accident to Robert Taylor from the engine slipping out of gear. 
It is very ,)ommon in many collieries, when th~y have given up winding coal, that 
they just slip the winding part out of gear; then they pump without that 
incumbrance durin~ the. ni~ht, aud they just push it in when the men are goiug 
down; and sometImes It IS not properly secured, and the men are precipitated 
from the top to the bottom of the pit. In such cases tl).e machinery ought to be 
under the inspection of the Inspector. 

M. Dunn, E,'l. 

Yid. Appendix G. 

The Witness is directed to withdraw. 

MATTHIAS DUNN, Esquire, is caJIed in, and examined as follows: . . 
:>217 .. YOU are a Colliery Viewer in th,e North of England, are you not? 
lam. 

5218. At Newcastle! 
Yes, N ewcastle-upon-Tyne. 

5219. Have you had long experience of\he working of eollieries? 
I have. 

5220. Have you bestowed considerable attention upon the subject of the 
occurrence of accidents in coal-mines! 

I have bestowed a good deal of attention upon it. 

5221. Do you think that the present state of the mines, in the districts with 
which you are acquainted, is such as to give rise to more accidents than might 
occur under a dilferent system of management? 

I have long heen of opinion that the interference of Parliament would be a 
very advantageous measure. I advocated that interference in'a little work upon 
the coal trade, which I published in the year 1843. intituled, " View of the Coal 
Trade. &c .... which I will give. In the year 1847 I was introduced to the Society 
of Engineers by Mr. Robert Stephenson. whilst'a paper was being read upon the 
f!1l~ject of accidents in collieries, and I was requested to speak upon it. I there 
also advocated the int.erference of Government. Since then. I have also published 
a little work. intituled, "The Winning and Working of Collieries." in which I 
have again advocated it. I bring into the present consideration the Reports of 
the Government Commissioners, after many of the great explosions. in all of 
"Which they appear to me to wind up with the opinion (and in which opinion I 
perfectly concur) that legislation, carried out under practical Inspectors. is 
desirable. 

5222. To what length do YOll think it would be possible for legislation to go 
as respects providing for the safety of coal-mines?, . 

I.would advocate, in the beginning of legislation, that you should have as few 
enactments as possible. The Bill introduced by Mr. Wyld, in roy opinion. far 
exceeded that of Mr, Duncombe. in respect that it was much more sinlple. 
After providing for the appointment of proper Inspectors, and & sufficient number 
of them in the first instance. I should advise the enactments to be as few and as 
simple as possible. . 

5223. Are you acquainted with Mr. Wyld's Bill? 
I have read the Bill 

5224. Should you say that that Bill was well adapted to its object? 
To a considerable extent I think it is. I can mention to the Committee three 

or four very extraordinary cases, in which the -appointment of Inspectors would 
have saved life and property to & great amount. I have here-[producing the 
sameJ-a map of the Workington Colliery, in Cumberland; I had the management 
of it up to within ten months of the deplorable accident which took place in that 
colliery in the year 1837; the accident was caused py robbing a portion of the 
pillars underneath the Irish' Sea; the pillars were quite adequate to support the 
roof. although the workings were advancing towards the bottom of the sea; there 
was at that period abulldanceof space between the bottom of the sea and the 

: leading 



I'BBVBNTIOB 011' .a.CCIDBNTII IN' COAL lIUNBS. 495 

leading workings, but in one part they most injudiciously took away some of the M. D",,", Elf. 
pillars; a crash took place, and down came the sea. The most remarkable cir-
cumstance belonging to it is, that some months before this event I had several 17th July 1849· 
communications from that quarter, and I submitted those communicatious to a 
friend of the proprietor, resident ill Newcastle; he communicated with him upon Vide Appendix F. 
the subject, and advised him to have the matter well investigated, for if the ~ 
representations he had seen were correct, a calamity would happen. The pro-
prietor did examine into it, but he continued to place confidence in the represen-
tations of the person who was managing ~e work; and he returned an answer, 
thanking his friend for his interference, bnt that he was quite satisfied all was 
going on well. The impending danger, however, was the common discourse of 
the town and neighbourhood, inasmuch as there had been several warnings, by 
falls of stones and spouts of water, that the thing would happen. I had my own 
forebodings, for I knew the colliery; I knew tha.t if the representations tha.t were 
given to me were correct (and in which I had perfect confidence), nothing else 
could happen than did happen. 'If, then, there had been an Inspector in the 
district to whom I could have communicated that correspondence, most undoubt-
edly he would have felt it his duty to go and examine into all the circumstances 
of the case; in which ('ase the entire colliery, with all its stock, a.nd the lives of 
36 people, would have been saved. A singular thing, also, is connected with it, 
that there never could be an inquest .pon the circumstances of this inundation, 
becanse there was never a body obtained, and there never will be, from the 
extensive fracture of the strata. that took place. 

5225. Would you have given the Inspectors, when they came, the power of 
directing-that the works ill that part of the mine should be abandoned? 

That is a subject which I speak of with great deference. I know if the 
Inspector understood his duty properly, and his attention had been called to it, he 
would have made a strong protest upon the carrying on of those works in the 
manner in which they were doing; and it is for your Lordships to consider how 
far (under such pressing circumstances as I have described) it would be prudent 
or proper to give such power. I have advocated, to a certain extent, that a 
power should be given for a temporary suspension of certain parts of works, till' 
a disputed opinion between the owner of the works and the Inspector was brQught 
before some proper tribunal, which tribunal should examine into all the circum
stances of the Cllse, and decide the case upon its merits. 

5226. Do you think that that case was so clear, that the Inspector would have 
been able to pronounce with confidence upon it! 

Yes; the salt wate~ was filtering into the colliery by means of heavy falls. 

5227. Was the persoll in charge of that colliery a person of much experience? 
He was experienced to a certain extent; in fact, he was brought there by 

myself; but his experience was more for a secondary situation; unfortunately for 
the proprietor. he gave the whole charge of the colliery into his hands. 

5228. Was he a man of great education! 
No; he was qualified for an overman. I ~can mention another case of the same 

kil1d. This is a letter, dated February the 22d, 1844, from a person describing the 
state of the Landshipping Colliery in South Wales (but which colliery I never 
saw), where 40 persons were drowned. He says, .. Just as the tide broke into 
the workings, it blew up the roof in several places into the river, and some props 
out of the roads were also blown up, and seen floating in the tide; but men's 
hodies, I expect, will lie still here until the sound of the trumpet at the great day 
of the resurrection." He gives a sketch of the workings; and he says, there were 
20 yards of sand and only four feet of metal between the bottom of the sand and 
the roof of the coal. They were working in that position, and so immense was 
the fracture, that the very timber of the colliery floated up into the river. That 
is another case in which the Inspector, if his attention had been called to the 
working, undoubtedly would have prevented that sad affair. 

5229. You are not acquainted personally with that case 1 
No. I never saw the colliery; but I know this person very well. I wrote to 

him to ascertain the particulars, and this is his letter in reply to me. 

5230. You have no means yourself of saying that this was & case in which the 
Inspector could have spoken confidently' 
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. If that description be correct, that there was only four feet of rock between the 
sand and the top of the coal, it was most undoubtedly a most imprudent thing 
to continue so to work underneath a river. 

5231. Can you mention any other case of the same kind? 
This-[producing the same]-is a sketch of the drowning up of Sir John 

Hanmer's Colliery upon the River Dee. This is an extensive old colliery, which 
was well known to everyonE' to be drowned. These were workings of the Eatons, 
who worked an intermediate piece of coal between the drowned colliery and Sir 
John Hanmer's Colliery. There was warning given in this case by spoutings of 
water for a considerable number of weeks before the thing happened. They did not. 
however, take alarm till upon a Sunday evening a communication took place with 
this immense mass of water, and in the course of a few hours every thing in Sir 
John Hanmer's Colliery was drowned up to the level of the River Dee. If it had 
been in the day-time, most undoubtedly life would have been lost, as the colliery 
workings were in the deep. That also was an at:t of imprudence. I cannot call 
it wilful, for their own colliery shared in the ruin; but persons having a due regard 
to their own interest, and that of their neighbours, as well as the saving of life. 
would not have continued working in that position. 

5232. Those three are all cases of the. inundation of water; are you equally 
confident that the appointment of an Inspector could be serviceable in pre,\,enting 
accidents from explosions? 

Yes. 

5233. Are you acquainted with any. instances in which it is clear that the 
appointment of an Inspector would have been of use in that respect? • 

Yes. There was a colliery in North Wales, with a single shaft, 9 feet in 
diameter, 60 fathoms deep; it only begun to work about four or five years ago, and 
was ventilated not by the usual application of a brattice, but by a wooden box, 14 
inches square, and a fan blast upon the top of the "'ooden box; the seam is nearly 
6 feet thick, lying at an angle of 30 degrees. This colliery got fiery, and could 
not go on without danger, for I had letters to the effect that the pit was getting 
into a very bad state, and so on. The engineer one day went to the top 
of the boxes to do something, and the air was in so inflammable a state, that 
an explosion took place upon the top of the box, and extended throughout the 
workings. That happened twice afterwards, although they replaced that box 
with two boxes; still the two boxes were only an area of about 8 or 9 feet, 
whereas the area of the shaft was nearly 70 feet; therefore the one bore no prac
tical proportion to the other. I therefore submit, that if anyone in the district 
had been entitled to interfere, that state of things would not have been per
mitted to go on; two persons' lives were eventually lost, and several others had 
very narrow escapes. 

5234. 'With respect to the power which the Inspector should have. to what 
extent do you think power should be given to him? 

Being well aware of the strong feeling which prevails upon this part of the 
subject in the first commencement of legislation, I certainly would not advocate 
much power being given beyond the power of suggestion and of formal protest. 
for the purpose of calling serious attention to the various matters. 

5235. There should be a power of examination in the first instance f 
Of course. 

5236. Are you of opinion that the interference of an Inspector, with power of 
that kind. enabling him to examine, and then to make suggestiollS, would be 
effective for the purpose of introducing any great improvement in the working of 
mines? . 

I have no doubt it would be so, provided the Inspectors were duly qnalified. so as 
to give them a proper confidence in thE'ir own judgment; and with respect to safety, 
suppose that a set of workings were going on under circumstances of manifest 
danger, it will be for your Lordships to determine whether the Inspector is to 
have any power of suspending the working of that part of the colliery until he had 
brought the case before some board of appeal, it might be neighbouring Viewers 
or neighbouring Inspectors. If there were chief I nspectors appointed by Govern
ment, it might not ~e objectionable to bring a subject of that sort before two of 

them. 
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,them. We must suppose that such persons ~ould be masters of ~he subject, and 
entirely disinterested; therefore, if a question of that 50rt were brought before 
them, that they would deal with it according to the best of their judgmen. t. 

5237. There is no doubt whatever &8 to the expediency ofappointing Inspectors, 
with the power of inquiry, at any rate? 

I have no doubt that it would produce a great dear of gpod in the saving of 
life if this measure were adopted, by transplanting the improvements which pre
vail in the districts most advanced to those districts where the science is behind 
hand. •• 

5238. How far would it. be possible for an Inspector to make himself acquainted 
with the system of ventilation? 

1 think the chief thing that the Inspector could look to would be the general 
principles upon which the mine was arranged and conducted. The Inspector 
could not be expected to go into all tbe minutire of the internal working, except 
when called on especially to do 80. Suppose the workmen in a particular colliery 
llad reason to think that the eolliery was dangerous, then I think the Inspector 
would be bound to go and personally inspet.-t those parts which were complained 
of, having first. received the complaint in writing; upon which, he would found 
his inquiries, and exercise the power entrusted to him by Parliament; 

5239. Does your acquaintanee extimd more to the Northern districts of Nor
thumberland and Durham than to other districts! 

No; I think I have general experience over most of the coal districts, with 
the exception of South. Wales. . 

5240. In which district do you thi~k the arrangements are most effective as 
respects ventilation? . . 

Decidedly in the North of England. I would wish to explain a curious subject 
with respect to the Staffordshire ventilation; for whilst in one part of the world 
we are striving to produce greater ventilation, the Staffordshire people think it of 
ad "antage to restrain it within certain bounds. 

5241. You have stated, that in the N orthem districts the ventilation is most 
effective; in which districts do you consider it most defective? 

I think Staffordshire is possibly the most defective, although the number of pits 
exceeds, I believe, that of any other district in proportion to the mining area. 

5242. The coal there is not so fiery as it is in the North of England. is it? 
No, but it is exceedingly thick; the principal seam is 30 feet. .1 have here an 

authenticated plan of the workings of a colliery which has just exploded in Staf
fordshire, and where nearly 20 people have been killed; the air-head is only 
3 feet 6 by 2 feet 6, to ventilate a seam of 30 feet high; even the gate-road or 
horse-road is 12 feet square; the gate-road is at the bottom of the mine. The 
difficulty of ventilation in this case is obvious, for the ventilating current does not 
go higher than 12 feet; whereas the seam is actually worked 30 feet high; this 
forms, therefore, an immense dome, containing stagnant air and gases. 

5243. Wherever old coal is worked out, the portion of the space above the 
Tevel of the air-course must be filled with gas! . 

Undoubtedly; from the mode in which a colliery is worked, it accumulates a 
vast quantity of rubbish, ijmall coal, and pyrites, to the amount of seven or eight 
feet in thickness, at the bottom of the working; this mass generates a great deal 
of heat, whilst it evolves the gases; therefore they allege that, according to their 
principle of working, if they were to apply any active ventilation, it would blow up 
that mnss into a fire sooner thnn otherwise, for it invariably takes fire under their 
own fushion. 

5244. In that case a very active ventilation would produce some danger? 
Yes: this is a communication dated the 15th of July, from a friend of mine, 8 

miuing agent in Staffordshire, who has sent me this plan; he goes into the 
results with respect to the 'ventilation there. . He says, "It is beyond human 
ingenuity to keep a side of work perfectly free from gas; you may ventilate it by 
an air.heading of what dimensions you please, or by gaitwading, and gas shall 
lodge in places, such as the holes of cutting, or the place where a drop of coals 
were last cut from; but the moment the band (rope) commences work, the whole 
air of the side of work is agitated. aud mixes with the gas. and is so carried off by 
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the intake air-head. How can it be expeeted that a side of work should be kept 
perfectly clear at all times? not but that any great accumulation may be prevented; 
but the moment 'Our great skips, of perhaps 60 to 70 feet sectional area, have done 
running, and in spite of 8 good current of air running its whole length, and taken 
off at the highest place, it will collect in every pot-hole and cuttiug that is above 
the level of the intake head, but which is almost momentarily carried off in the 
morning by a little application of the (poor) colliel'S' waistcoats. I would wager 
that if you Northern viewers had the management of a bit of our thick coal, you 
would have it all of a shine before four months had gone over your head. About 
three weeks ago I had a side of work that on the Saturday night was as cool as 
could be wished (would only have taken another three weeks to complete it), and 
by a little alteration in the air that I ordered to be made on the previous Wednes
day for the safety of the men, it was all up with it on the Monday morning; and 
such was the rapidity of combustion, that it was with the greatest difficulty that 
the Whole of the pit's company could master it, and complete the dam, engaging 
near half the men to carry the other half away into the fresh air. This was a 
work of only 48 hours." He says, .. I have known sides of work extended near 
double its originally intended size by gauging the air, and 80 limiting the quantity 
simply to what would be actually demanded by the men, horses and candles." I 
submit that in this there is a great anomaly; in one part of the country we are 
striving for the advantage of greater ventilation, whilst the people of Staffordshire 
say expressly there ought only to be what is demanded for "the men, horses and 
candles." 

5245. Where there is a great liability to spontaneous cc/IIlbustion, how do yon 
conceive the ventilation ought to be regulated! 

That is a very difficult qnestion to answer; I have an idea that it would be 
both to the interest of the owner of the mine and the safety of the people, if the 
colliery were worked in twice; they work it in once; they work first the lower 
part, and then take down the remaining coal. I have had a great deal of reflec
tion upon the subject, and I think that the latter mode would be the more profit
able for the owner, and safer for the people; both as regards ventilation and faIls 
of coal and stone, by which many are killed. 

5246. Shonld there be any difference in the ventilation where there was this 
liability to combustion ! . 

Yes; in that case it might be ventilated in detail as the North country collieries 
are. If a certain thickness of coal were mined over in the first instance, and the 
pillars taken ont, then the new works might begin at the bottom of the mine, 
taking down the coal resting between, which would, in my opinion, lead to a 
better method of working. . 

5247. How would you avoid the danger of passing a rapid current over those 
materials which you have spoken of? 

They do not use close tubs in Staffordshire, but skips, which consist of square 
frames upon sledge feet, upon which the coals are built to the extent of 28 or 30 
cwt. It is not convenient to get small coal out by those means, consequently the 
small eoal is chiefly buried in the mine. By the North country method of work
ing, the coal in certain departments would be kept clear of refuse; and if tubs 
were used, it could be convenientI.y brought out of the mine, and so the danger of 
this breeding fire would be avoided. 

5248. The fire arises from that small coal, does it ~ 
From the small coal, pyrites and rubbish; they work it by sledges, and the 

passage of the sledges, and the trampling of the horses going over it, tends to 
hasten the combustion. 

5249. Is there any other cause you can assign for that combustion, except the 
decomposition of the pyrites? 

No. 
• 5250. Sl1pposing there were any system adopted, by which they got that refuse 

out of the mine, that cause of accidents would be removed? 
Yes, owing to this extraordinary mode of working, there is an immense loss of 

coal; I am told that they do not get above one-third of this valuable mine to 
market; a great deal of the top coal is left which they cannot remove in any way, 
as well lis the small coal, ribs and pillars. 

5251. Does 
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5251. Does the air upon that part of the coal which is trodden on accelerate M. Dunn, .E'1. 
or diminish the combustion! 

The general opinion is, that the more active the air, the more speedy the com- 17th Jllly 1849. 
bustion; combustion is a matter of course; it always happens, but quicker where 
the air is active. I 

5252. There are two stages to it; there is one when the coal is loose, and the 
other when it is trodden on ? 

Yes, it is the trodden part which fires;, it distils the gases, and the air operates 
upon it; I examined one of those collieries lately, and I took a thermometer with 
me; upon the surface it was 49, at the bottom of the pit it was .52, and in the 
workings it was 70, though the workings were not above 150 yards from the 
bottom of the pit; that showed that combustion was progressing. In the Seaton 
Delaval pit, between the bottom of the pit, which is 95 fathoms deep, and of the 
return air-course, after having travelled a mile and upwards into the workings 
and back again, the difference of the therI¥0meter was only between 59 and 62, 
being an increased temperature of only three degrees, whereas in the other case 
there was an increased temperature from 52 to 70. 

5253. Seaton Delaval Mine is ventilated by a jet, is it not? 
It is ventilated by a jet and an under-ground engine. 

5254. Have you ever turned your attention to the question under what circum
stances the combustion takes place in cases such as you have described? 

Only in this respect; that the universal mode of ventilating the Staffordshire 
Collieries is from the bottom, and therefore there is necessarily a dome which 
cannot be ventilated at all; I attribute the freedom from explosions in Stafford
shire in a great measure to those gases which are evolved by this lower mass of 
rubbish counteracting the inflammable air, which would otherwise explode. 

5255. Axe you of opinion that the colliery managers in Staffordshire, who think 
that ventilation rather increases the danger of spontaneous combustion, are right 
in their belief? 

I have not had sufficient experience in the Staffordshire Collieries as to answer 
that question full y; I only know, from the mode in which ventilation is carried 
on, that they cannot ventilate the inte~r of the Staffordshire Collieries properly. 

The Witness is directed to withdrRw. 

Ordered, That this Committee be adjourned to Thursday next, 
One o'clock. 
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Die Jovis, 190 Julii 1849. 

The LORD WHARNCLIFFE in the Chair. 

MATTHIAS DUNN, Esquire, is called in, and further examined 
as follows: 

5256. WilEN you were last before thE' Committee, you quoted the instance of 
t11e catastrophe at Workington as an illustration of ilie utility of inspection! 

Yes. 

5257. Have you any means of showing that upon that occasion there was 
ample warning of the probable occurrence of that accident! 

I think I have; this is a letter dated. the 10th of April 1837, wherein this 
passage occurs: .. Lady pit is now, and has been for some time, going double 
shift, and from accounts, they are making very rongh work among the pillars, 
and are, I am told, now splitting pillars to the very rise of the Union ; this, for 
.a certainty, will lead to something very serious, after a piece." 

5258. When did the accident take place? 
I will come to the accident by and by. 

5259. From whom is that letter! 
It is a letter from Mr. Bowness, who. had formerly had the management of 

the colliery, and knew the colliery well. 

5260. Is it addressed to you? 
Tome. 

5261. Did you then forward that to Mr. Curwen? 
I will state by and by the course which I took. I quitted the management of 

the colliery on the 31st of December previous. The next letter is on the 24th· of 
April; he says, .. The Camperdown coal is now working into very little com
pass, and they are only leaving it very weak, and from the manner they are 
pulling out the pillars, both in Union and Lady pits, one may expect soon a 
general creep, and which will, for a certainty, lead to very' serious results." -

5262. That was to you, also? 
That was to me, also. On the 2d of June 1837 ... the same person writes to me, 

.. They are still making free with the pillars at Lady and Union pits, which will 
tell a tale some day, when they don't expect it." I was quite satisfied that .iC 
these representations were correct, some calamity would happen. 1 took those 
letters to Mr. Humble Lamb, of Newcastle, who had been instrumental in my 
~oing to Workington, and laid them before him, and begged him to interfere 
1n the matter, as I was sure an accident would happen. lIe wrote to Mr. Curwen. 
and 1 hold in my hand a copy of Mr. Curwen'$- letter to Mr. Lamb; it is as 
follows: .. I hasten to thank you for your very friendly letter. I am certain you 
acted in the kindest manner in recommending Mr. Dunn. Most of his suggestions 
were very valuable, but at his last visit--" he describes a difference between 
this person and me ; then he goes on to say-" The working of the colliery will 
be plain and easy enouooh. I am not aware I could do more than follow up my 
present intentions, but 1 am not the less obliged to you for the kind intent you 
express for me, lind the friendship to us in ,"our letter." I wrote to Mr. Bowness 
to say that I had taken this step; that I had" submitted these letters to Mr. Lamb. 
Another letter is dated 24th July 1837 : .. ,At ,Lady and Union pits they con-
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tinue pulling out the pillars." " The water is now I·ising." It is just a conti. 
nuation of the process going on. Then comes a letter of the 31st July 1837, from 
Mrs. Curwen to myself; she says, " You will be surprised to see a letter from 
me, if'the fatal tidings which 1 am about to communicate have not reached 
~~~~" . 

5263. When did the accident occur? 
Here is a letter from Mr. Bowness, stating that the accident happened on the 

28th of July. Mrs. Curwen goes on to say, "Alas! your worst predictions of 
Coxen have come to pass, and hy his self·willed obstinacy and ignorance he has 
ruined, not only the colliery, but the whole town of Workington;" and so on; 
and she begged me to go up, which I did immediately. Now, that is a case 
which I put very strongly before your Lordships, to show that if any person had 
been authorized to have interfered, the colliery would have been saved, as well 
as the lives of the people. 

5264. Supposing that an inspection had .been established upon the system 
generally recommended, namely, that there should he no positive power of 
directing upon the part of the Inspector, but merely that he should be authorized 
to examine the state of the colliery, and to report upon it to some authority,. 
and, at the same time, to enter a protest as to its condition, do you think that 
that would have been sufficient to guard against that accident? 

I submit these facts before your Lordships for your consideration, because 
everything was done in this case to induce the owner to have the matter fully 
examined into. 

5265.Bl,It merely bl' Erivate parties! 
Thfough his personal friend. 

5266. By persons who had n() right to interfere! 
Of course not; I coulcl. not inteJ'fere; Mr. Lamb did interfere, as far as he. 

could. 

5267. Looking to this particular case, it never was accurately ascertained 
how the accident happened; whether it was the fall of the pillars, or working 
tlle coal to the rise. 

There is no reason to doubt, I think, that it was in consequence of taking 
away the pillars. There were about 25 fathoms between the extreme rise workings
and the bottom of the sea. 

5268. However, nobody has been down the pit to prove it! 
No. 

5269. The fact of the warning having been given of danger fn>m a certain 
cause was ~ufficient? 

Ye~. 1 hold in my hand, also, some similar conespondence relative to an 
explosion at a colliery on the River Dee, where the colIieJY was ventiIateO by a 
box l4. inches sllual'e. 

5270. Will you show the warnings in that case 1 . 
I will give two or three short extracts relative to that. case. Th.e party says, 

" I want to sink a Ilew air-pit herole thll weath$ comes 6() wana that. we shall 
be overpowered with sulplwr'~ fOl' a fine day 01' Wi) makes. IlL great change- with 
us in the workit, aDd I have hopes they will give way to mil. and do aWf.J with 
the blowing machi».e. .. · 

52'll. Wha~ was. the bIQwillg, machin.e 't 
Thll blowin.g tnaehine was a fan machine.. placed npoll! the top or a set or 

boxes, :l;4. i».ches ~qu«re.; this was the only means of ventilating a nilllHeet pit, 
with a seam sill; teet. thick, as I described before, at an angle of above a& d'egrell$. 
I\1;I.d at the depth of 6Q fathoms. . 

5'272. WAst date is that? 
The 1st of April 1.848. 

5273. Is that from the. manager of the mine! 
l'ell. 

5274. 'fo yourself! 
To myseli. The next lette1! iii the 23d of April 1848: "flam driving up 001 

anew 
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a new air-pit, for we are nearly overpowered in some places with fire-damp." 
The next letter is the 24th of June: .. I am sorry to inform you that we had a 
sad accident here on Tuesday night last; one of the men took his candle down 
into one of the wickets, and it took fire, and set the coal on fire in the J,ower 
coal, and then set the coal on fire in the two yards, and four men in the pit. 
and it flamed and burnt very hard tm six o'clock in the morning, and we then 
got two men out quite free from fire or accident, but the other was quite dead 
for hours previous, and I was then obliged to fill up the pit 17 feet, to smother 
the lower Beam, before 1 could get the'other two men out, and during that 
operation the pit exploded several times. The pit is still made up, aud the 
two men are down, and we think to open it to-morrow evening, if all is well. I 
will write you further particulars." 

5275. Then in that case there was also a sufficient warning? 
Yes. There was another explosion described as follows: "Owing to the 

unfortunate explosion, we have opened the pit, and put the fan to work, aud the 
colliery exploded at half-past nine last night; so we have not got the two men 
out yet." That was a second explosion which took place. Another letter is of 
the 12th of July, saying that the colliery is still shut up, and we cannot get on. 
The means used were well known to myself as being quite inadequate to ventilate 
the colliery. 

5276. There was sufficient warning, in that instance, to havE' enabled the 
managers of the mine to have avoided that accident in case they had attended 
to it 1 

Undoubtedly. 

5277. You have already stated that you consider the principal cause of the 
occurrence of these accidents from explosion to be deficiencies of ventilation? 

Yes, that is one; but I believe that it does not amount to an equal quantity 
of the general acci.dents. 

5278. Th~ question refers to explosions alone; the principal cause of the 
accidents from explosion is a deficiency of ventilation ~ 

Yes. 

5279, What is the most common form in which that deficiency of ventilation 
shows itself;, do you think, jud~ing of the average of cases in the different dis
tricts with which you are acquamted? 

. I will take the liberty of reading a. few extracts as to various collieries, chie1ly 
throughout Lancashi.re, showing that there is very little artificial ventilation 
applied in any of them. This is in the neighbourhood of Mold, in North 
Wales: "The only mode of airing is by a wooden box, 10 inches square j in 
consequence the air is past breathing, although little inflammable air. The end 
of the box is taken into the engine chimney." This is with regard to another 
colliery in NOl'th Wales: .. The air-pit for this colliery is alongside of Din~le 
pit, only three feet diamE'ter." Another is a colliery close to Wigan, whICh 
afterwards exploded, and killed several pl'ople: "No air-course; a sail is put 
upJo throw air down,'but the pit is so foul that everybody works with Day¥'s, 
which are badly attended to, so that there is every chance of burnings takmg 
place here." Here is one of Lord Balcarres' collieries; this is May 1843: "No 
artificial ventilation, but everything exceedingly rude and unimproved." This is 
a considerable colliery in Lancashire, near Newton Ashton colliery; the remark 
is, .. In ordinary thel have eight pits working; no furnace is used, but common 
ordinary fire-lamps.' 

5280. Those fire-lamps being cradles holding burning coals! 
Yes. The next is a colliery near Stockport, Poynden and Worth: "Have much 

'inflammable air; carry the air through the works with brick stoppings, but 
have no furnace; engine-pit, the downcast; the old goaves fill with inflammable 
air, and are liable constantly to ooze out upon the men; have frequently people 
burnt." I did not examine the under-ground department of this colliery; it is 
from the intelligence of the manager. This is near St. Helen's, Cowley Hill 
colliery: .. A good deal of foulness here, and bad ventilation, so much so, that 
constant bums are the result; work much with lamps badly attended to." 
Perhaps I need not go through any more. Among the rest occurs a colliery in 
Delgium, which 1 examined. 
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5281. Have you examined the collieries near Bolton? 
There is one which I will give near Boltou; Rose-hall, near Bolton: .. very 

rude and unimproved." 
5282. Were 'any of the collieries worked well in Lancashire? 
I should think, in point of ventilation, considerably inferior to what they 

ought to be. 
5283. Did you see Lord Ellesmere's collieries? 
I have not been down any of Lord Ellesmere's collieries. I will just particu

larize one more colliery, as it is one of the most important and one of the most 
dangerous collieries in that part of the country, and of which I had the manage
ment nearly two years; it was the Dukinfield colliery, in ,Cheshire, south of 
Manchester; I can give many particulars with respect to it, but the chief one 
which I wish to show is that there were nearly 170 feet of area in the downcast, 
and the only upcast was less than 20 feet of area; therefore it could not but be a 
very ill-ventilated colliery. 

" 

5284. Do you think that quite sufficient to prevent ventilation? 
That alone is sufficient to characterise it as an ill-ventilated colliery; in fact" 

I reversed one of the pits, and turned it from a downcast to an upcast, which 
made all the difference in the general state of the ventilation. 

5285. Did you bring it into a proper state of ventilation? 
It was vastly improved. 

5286. How long ago is that? 
In September 1845. 

5287. Do you know what its present state is? 
It continues in the state in which I then put it, but J do not know internally 

the present state of the colliery. . 

5288. You do not know whether there has been any accident from explosion? 
There have been several accidents since; but previously to that there were 

very selious accidents; it is one of the most onerous collieries in the country, 
for the seam .lies at an angle of 45 degrees, and they are working the coal 200 
fathoms deep; it is one of the most important collieries in the district. ' 

5289. Was there any artificial ventilation at the time you were there at the' 
top of the small shaft which you speak of? 

,They had an underground engine at the bottom of the pit, therefore the boiler
fires of that engine acted as the "entilating power. 

5290. Was that at the hottom of the small ventilating shaft? 
Yes; I put a ventilating lamp into the upcast pit, which was added to this. 

and which caused all'the increase. 

5291. Are the most common causes of d'eficiency, then, in the ventilation, the 
want of an apparatus, and the want of sufficient shafts? 

No; I do not think there is a great want of sufficient shafts generally; through: 
Lancashire the shafts are more abundant than they are in the North of England, 
I would say. 

5292. But the most common defect is the deficiency in ventilating apparatus? 
The most common defect is the deficiency of the ,oentilating principle of good 

'furnaces and ample columns of air. 

5293. Have you remarked, in the course of your experience, that there is a 
good deal of imperfection in the way in which the air-courses are managed and 
the brattices placed? 

I do not think that they use brattices generally in Lancashire; they often use 
canvass as doors, for instance. 

5294. Nothing more? 
They frequently do; but I am speaking of many of the collieries which are so 

deficient. 

5295. Does that render the ventilation more imperfect than if they had 
brattices ? , 

It shows that t\ley have not the full complement of ventilation, otherwise a 
( piece· ' 



PR.EVENTION· OF ACCIDENTS IN COAL MINES. 505 

piece of canvass hung from the roof would not turn the air; but if the air is very M.1Ju •• , Er,. 
weak, then it suffices, perhaps, to check it in some degree. 19th July 180' 

5296. It never could be made use of as a stopping where there was sufficient 
ventilation? ' . 

No' I might mention, that Mr. Anderson and I viewed a very extensive 
collie:y in Scotland about six weeks ago; they are using canvass instead of doors 
there at this moment. 

5297. The Scotch mines are not ver'! fiery? 
There is no fire in them, but there is choke-damp. 
5298. Should you say that the defect which you have remat;ked with respect 

to lhe colliery at Dukinfield is common, namely, having a very undue proportion 
between the shafts 1 

I could not exactly answer that question fully; but I dare say it prevails in 
other parts as well as there; for instance, at Seaton Delaval there are four down
casts for one upcast ; and there are several other collieries in the northern districts 
as well as other places where the proportion between upcast' and downcast lies 
the wrong way. 

5299. Do you think that it would not be possible to have good ventilation 
with the upca~t shaft smaller than the downcast ¥ 

I think it decidedly better to have the upcast shaft larger. 
5300. Are you acquainted wit.h Mr. Gibbons' system? 
I have considered It a good deal, and I believe written upon it; I think it is 

completely contrary to all principle of either philosophy or practice •. 
5301. Have you ever inspected his mines? 
No: I have never inspected his mines, but I have seen and heard and read a 

great deal of the particulars. . 

5302. YOIl have never been in the pits in which it is used? 
No; I never was in Mr; Gibbons' pits. 

5303. Have you seen his work upon the subjecH 
No; except Just cursorily in the hands of another person; I never read it 

with much attention. 

5304. Then from what source is your knowledge derived of his system? 
The source from which I derive my knowledge is some controversies that 

were passing in the Mining Journal, in which the sizes of the air·courses and so 
on were given, and the arguments were raised as to whether this was' not a 
superior system to the ordinary system in Staffordshire. 

5305. You are aware that a part of his system is to bring this air-shaft and 
these passag~s below ground from the llighest level of the scam, so as to enable 
the light gas to pass oft' constantly and continuously? 

Yes; but his system is entirely deficient, inasmuch as his upcast area is 
totally out of all character with "the downcast shafts. 

»306. You think it would be inadequate for the purpose? 
Pertectly inadequate, I should say. 

5307. Would not that depend very much upon the area to be ventilated below 
ground? 

It would; but still to have a competent ventilation, you must have a competent 
shaft. 

5308. Whatever the size of the downcast shaft might be, supposing there 
were two pits, one with very extensive workings, and the other with very limited 
workings. might it not be possible to have the pit with limited workings pro
perly ventilated by a small upcast shaft, the other requiring a very large one! 

I consider that It requires very extraordinary means to make an area of four 
or five feet ventilate a 30 feet seam, except they go upon the principle of baving 
Ii very small quantity of ventilation; besides, Mr. Gibbons had no other means 
except a small fire at the bottom of his ventilating chimney •. 

5309. With respect to the arrangement of mines underground, do you think 
that, generally speaking, the mode in which the air is conducted is defective! 

I think they have arrived at great practical perfection in the North of England; 
(164.16.) 3 S I think 
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M. Du.n, Esg. I think that. almost eve, rything is done, there ina ge, nenl sen~ which could be 
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5310. In what direction do you think the fault generally lies? 
I will mention one circumstance, which happens to be familiar to myself, in 

the collieries at Moston, for instance; they are extended about 1.200 or 1,400 
yards underneath the River Dee. the only stoppi.n~ that they put in are stowings 
of rubbish; therefore, however good the ventilatIOn, and however ample the 
short current of air may be about the bottom of the shafts, before it arrives at 
the extremity it is scarcely visible at all . 

• 
5311. It leaks through those stoppings? 
It leaks through; it requires to be forced, and especially where the distance 

is considerable; the more considerable the distance the greater the leakage. 

5312. Is that a common practice? 
It is Yery common, I dare say, in many parts or the Midland districts; in the 

North of England it is universally the case to put in brick stoppings, and very 
often the principal ones are stowed and supported in anticipation of some violence 
to derange them. 

5313. Wbere a large area is to be ventilated, is it not in the North of England 
now con~idered very desirable to split the air? 

Yes; it is absolutely necessary to split the air. 

5314. Is that splitting of the air a system generally adopted in other districts 1 
r dare say it is in some degree, but not so methodically by far as in the North 

of England. 

, 5315. Do you conceive that such defects as those might be easily remedied 
by the owners of mines without incurring any very ruinous expense 1 

In many cases they could; but it often happens that the mines are left to the 
management of persons who are just accustomed to the locality in which they 
have been bred and brought up, and who have not seen, perhaps, the better 
practice in other plirts of the country; therefore, it does not occur to them to go 
out of the regular beaten track. 

5316., But supposing that an Inspector were authorized to visit them occa~ 
'Sionally, and by that means they were to become acquainted with better systems, 
and to hear suggestions upon the subject from him, do you think that it would 
be possible for them to act upon such suggestions without any great difficulty, or 
without any very great expense in those cases! 

In many cases it would be their interest to act upon them; for instance, in the 
case in North Wales, where, instead of the ordinary brattice across, they introduce 
a box j the result of that is explosion; therefore, eventually, the colliery lessee 
would be vastly benefited if any constraining power could compel him to do 
that in the first instance which his inierest afterwards prompts him to do, namely, 
to get another pit. '. ' 

5317. Generally speaking, do you consider improved arrangements for the 
prevention of accident~ matter of economy, as well as of humanity? 

Indeed I do} ; I think the better a colliery is ventilated, the more economically 
it can be worked. 

5318. With respect to the goaves of collieries, are not they almost always one 
of the most dangerous elements in a colliery? 

Of course; they get filled either with inflammable air or with the choke
damp, as the case may be, and except that is ,cal'ried off by good practice and by 
intelligent conduct, it often leads to explosion. 

5319. Do you think there is any method known by which in all cases it 
would be possible either to ventilate or to shut off those spaces? 

N!>; they are very difficult to shut off, and they are equally difficult to 
ventJlate. I could advert, perhaps, very strongly to the labours of Messrs. 
L~ell and Faraday, after the explosion at Haswell. The¥ ma~e some suggestions 
WIth respect to pIpes for carrying off these accumulatIOns 1D the goaves; but 
their suggestions were considel'ed both by "iewers and by the coal-owners, who 
instituted a committee (indeed Mr. Taylor was one), as well as the colliers, to 
be totally inapplicable, and entirely impracticable. 

(' 5320. ,That 
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5320. That they would be too expensive to bring into action '( , 
Not only too expensive, but that it was not practieable ; that they were quite 

mistaken as to the results of what they proposed to have done. 

5321. Do you think that there is any method by which those pves might 
be rendered safer than they aTe ~ • 

No; J am aware of no method except a good sweeping air-course along the 
side of ,tllem, and conveying the adulterated air by separate passages to the 
upcast shaft. • 

5322. You would not attempt to ventilate the goaves themselves? 
You cannot ventilate them, for they are not accessible. After }'ou get out a 

few acres of pillars, the strata is entirely broken doW'll, and there IS no access to 
them; you can therefore only get round about them; if they produce inflamma
ble air, you must carry that inflammable air off by some means. 

5323. And it would not be possible to wall them ofF.1 
You cannot wall them off where they bappen in a numerous set of workings: 

they do practise that in Staffordshire by stowing them u{' with rubbish upon the 
damming system, which I have described before; but It often leads to explo
sions, because if the gas goes on accnmulating and oozes out from those dams, 
which it often does, into the air-course, it leads to adulteration of the air before 
it gets into the workings. 

5324. And does it not blowout the stoppings f 
It does not blowout the ~toppings; but as it swells ill the part walled olf, it 

oozes out into the air·course. 

5325. Then the only method, in your opinion, of dealing with that part of 
the danger is to take a strong ventilating current along the edge of the 
goaf? 

Yes, and if the air is so far adulterated, which it generally is, to convey that 
air through passages not entered into by the workmen's candles. 

5326. With respect to tlle persons who have charge of these mines, are .they, 
generaIly, do you think, capable of effectively superintendiug them? 

In the North of England, I think, generally speaking, it is so; I think it is 
not 60 in other parts. 

5327. Do you think that they generally understand the principles of venti
lation ? 

Yes; I dare say in the North of England they generally do very well. 

532.8. With respect to the colliery owners, have they, do you think, generally 
paid much attention to the principles 011 which the ventilatioll ought to be 
conducted? 

I think it is left. chiefly to the viewers, of course. As far as I can judge, 
there is no lack of anything that can be su~ested, so as to prevent any damage 
or any loss of life. 

'5329. So far as the North is concerned! 
I speak particularly of tlle North. 

5330. That would not be so 111 other districts? 
It would not. For instance, the breaking of ropes and the accidents in 

shafts are particularly few in the North; you scarcely ever hear of anybody's 
life being lost by the breaking of a rope. or a chain; indeed, there are no chains 
used. 

5331. A~ there, generally speaking, good plans to the mines? 
Yes, throughout the North it is universal. 

5332. And in other districts too, so far as you know 1 
Of late years I darl!' ssy they are very much better than formerlv, of .course. 

Generally speaking, they have plans in almost all collieries no..... • 

5333. Are all the new workings in these plans entered pretty constantly 
and regularly; are they lept up so as to be a correct representatioll of the 
actusl state of the min~? 

(164.111.) 3s2' Yes. 
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Yes in the North particularly, and generally speaking, I dare say over all the 
countr'y now, for the landlords have an interest in it. 

5334. They never fall into arrear? . 
In Lancashire they enter them up every SIX months; and throughout the 

North, I should say, oftener; and in other districts I dare say something' 
like it. 

5335. With respect to the systems of ventilation generally in use, the most 
common of all is the furnace, is it not? 

Yes. 
5336. Have you seen any other artificial apparatus for ventilation in use? 
I have seen the fan-blast, which I have spoken of before. . 

5337. In use? 
In use; and in the Dukinfield colliery they use portable fan machines 

underground, working with three-inch pipes to ventilate the rise workings. 

5338. How are they moved! 
They are carried by the workmen from place to place. 

5339. Are they moved by hand? 
They are carried about by the men. 

5340. How is the fan worked !' 
It works within a little chamber; it is turned by a handle, and there is a pipe 

from it leading up into the working to be ventilated. 

5341. Is it merely worked by the hand? 
Merely worked by the hand. 

5342. It must be a very feeble engine, must it not! 
Very f~ble. 

5343. Have you ever seeB any of the large mechanical fans attached to steam-
engines!' . 

Yes; when I was at Hebbum colliery some years ago, Mr. BuddIe introduced 
the air-pump worked by the engine. I think it was about four feet square, and 
it was applied because the return air was in such a Rtate that the ordinary 
furnace could not be used. 

5344. How long did that continue in use? 
It continued in use not very long, a few months. 

5345. Was it found not to answer? 
It apswercd to a certain extent~ but it was so very unstable that it was' quite 

inferior to the furnace; He also tried a discharge of steam so far down the 
shaft by an ordinary pipe; and another thing that he adopted was, a hot 
cylinder; that was heating a cylinder by turning a flame round about it, and 
the air from the mine passed within the heated cylinder. Those were all devices 
used when the ordinary furnace could not be applied. 

5346. Have you ever seen Mr. Gurney's proposal of the steam-jet applied? 
Yes; I have seen it at Seaton Delaval. • 

5347. Did you examine it closely at Seaton Delaval ! 
Yes, I examined it. 

5348. What was the impression upon :!our mind with respect to the trial of 
it at Seaton Delaval ? 

It is exceedingly difficult to judge from a cursory visit, such as mine was, 
along with several other professional persons, amongst whom was my Lord 
Lonsdale's agent, Mr. Anderson, for we saw it working in connexion with two 
boilers 25 or 26 feet long and 6 feet diameter, driving a 4o-horse engine; 
therefore the hot Harne and the discharge of steam from these boilers heated the 
shaft up to a vexy considerable temperature, and along with which there was 
working also the steam-jet; when we went into the hot chimney to get to the 
bottom of the shaft, they were obliged to stop off the hot air from the flues to let 
us get in, and then we saw the apparatus, how it was ar~nged, and so on. 

5349. Did 
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5349. Did it appear to you that the current. produced by that apparatus was 
"Very strong? 

t could not possibly say to what extent it would increase the current; my 
impression is, that it would increase the current, but to what extent it is impos
ilible to say. for the reasons which 1 have assigned. I believe Mr. Taylor, who 
was there that day, but who has since examined the subject more minutely, will 
perhaps give better information upon it than I can do. 

5350. Did you go through the workings upon tbat occasion? 
No; we saw tbe amounts of air that "«rere going into the workings, and the 

amounts that were coming out of the workings; and we went into another pit 
altogether from those, where a new apparatus, according to Mr. Gurney's 
arrangements, is fitted up, but that is not at work yet; a boiler is intended to be 
-situated upon the top of the pit, but it is not set to work; therefore we could not 
see it otherwise tban in conjunction with what I haye described before. 

5351. There was no furnace at work at the same time, was there?· 
No. 
5352. Nothing but the engine fires? 
Nothing but the engine fires. 

5353. Did the current appear to you to be "ery strong? 
Yes, there was a strong current; Mr. Taylor measured it; therefore he will 

'be able to give your Lordships better information. 

5354. With respect to other accidents, have you any snggestions ! . 
Here is a list showing the accidents, which I have taken from the" Mining 

Journal." entirely; 1 can give them for three years. In the first, ending in 
1845, there were by water, 17; by falls ofstone aud coal, 138; by explosions, 189; 
by ahaft accidents, 105; by sundries, 113: total, 562. I will give another year, 
'With your Lordships' permIssion, the year 1848, which is perhaps more correct 
still: 6 from water; 151 from falls of stone and coal; 225 explosions; 100 
shaft accidents; 88 sundries: total, 570. This year, I believe, as far as it has 

'gone, the accidents are more numerous than they were in those years. In> 1847, 
from 17th April to 31st December, there were 8 from water; 125 from falls 
of stone and coal; 142 explosions; 88 shaft accidents; and sundries, 99: total, 
462. 

5355. Does it appear from that, that except "'ith respect to the accidents from 
'Water, there is any great difference in the amount of accidents from the other 
causes? 

No; I should think the causes are operating pretty generally. 

5356. When you speak of the number of accidents, do you mean the number 
.of Ii yes lost! 

Yes, deaths l there is no notice taken.of persons who are lamed. 

5357. Most of the accidents from explosion would involve the destruction of 
number of lives at once 1 
Yes. 

53;'8. The other accidents would, generally speaking, involve the loss of only 
-one or two lives, with the exception of those from water? 

Yes; perhaps they would be a good while in dying, and there would not be a 
coroner's inquest. 

5359. Do you believe that to be a complete return? ' 
I do not know that it is accurate; 1 would not vouch for its entire accuracy. 

5360. Does it not omit many accidents which have occurred, and of which 
they ha\'e no knowledge? 

I have no doubt it does. 

5361. It is an approximation? 
Yes, merely that; it shows the proportions from each cause; that is the 

utility ot' it, 1 think • 

. 5362. With respect to accid;nts from the fall of. stone from the roof, do you 
thmk there are any mean~ winch would enable colhery owners to guard a!!'ainst 
h ' t> .t em. 
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A very great proportion ~f those arise in Staffordshire. in working the tbi~k. 
coal, quite out of all proportion to .any other P:utof the klDgdom, and that agan! 
brings into consideration the principle of worklDg. 

5363. Is not that a description of accident which sometimes occurs without 
any notice whatever! 

Yes; it often occurs in other parts of the country; but in no sort of propor
tion to Staffordshire. 

5364. Are you of opinion that it would be easy so to modify the working in 
Staffordshire as to make the number of those accidents less? . 

I give an opinion upon that subject with great deference, because the general 
::' oleling in Staffordshire is in favour of the present mode of working; therefore 
any opinion given to the contrary would, of course, be viewed with considerable 
~d~L . 

5365. But you have been frequently in the habit of inspecting collieries in 
that district? 

Yes; I have inspected collieries myself, and given great consideration to the 
subject, and discussed it with professional persons; but there are not many 

'professional persons in the North of England who have seen much of Stafford-
shire working. . ' 

5366. In what manner do you think it possible to work those mines so as to 
render the danger in that respect less than it is? 

I think by working them at twice. 

5367. By working the upper portion of the seam first? . . , 
Yes, taking a certain portion of the most valuable coal, because it would be 

tbe most perfectly gotten, and having it entirely worked out according to. the 
North country system; the whole strata would then be settled down a stage; 
then, by the next process, I would have it worked also in the North country 
fashion, taking all away; the intermediate coal between the two might form the 
roof of the second working; a great portion of that, I should suhmit, would be 
procured also, and it would be large coal. 

5368. Yon would have a portion of the coal in the intermediate stratum? 
As a roof for the second working. 

. 5369. Is not that the mode in which they work some of the thick coal ill 
France? 

I never saw the thick coal in France. There are two or three other advan
tages which appear by this system. In the first place, the small coal in that case 
would be clean and marketable, and \vould be removed out of the mine with a 
similar apparatus to what the North country collieries have; therefore the 
danger and difficulty of ventilation would be removed. 

5370. Would it be possible to leave such an intermediate stratum of coal as 
to be strong enough to support the roof subsiding after the first layer of coal was 
taken away? . 

Yes; because, by the second process of working, the pillars are first left, and,. 
in taking away those pillars, the upper stratum of coal would then be gotten 
more or less. 

5371. You do not thinlf. that that would be a more expensive mode of work
ing than the present? 

No; I am of opinion that the mine would give a great deal more produce by· 
those means, and that, taking all things into consideration, it would be worked 
just as cheaply, or more cheaply. 

5372. With respect to accidents in the shafts, wbatis the most common form 
in which, according to your experience, those accidents occur! 

Several accidents happen by the breaking of chains and ropes; several 
nappen, again, by the ships going against the sides of the shaft; and several 
accidents Imppen by the disconnexioB of the machinery. Throughout many of 
the distri~" s, the rope-wheel is connected by cogs or teeth with the crank axle, 
and those e apt to get disconnected; I have known accidents happen in that 
way. Man accidents happen, again, from women and boys falling down 
'. - ~~ 



PBIVINTIOM . OJ' ACC;:JDKNTa IlII COAL KINKS. 5U 

whilst manlEuvring the machinery upon the top of the shafts; numbers of M. Dunn, ESf· 

people fall down the shafts throughout Staffordshire and 'hose parts. 19th July 1849. 

5373. Do those accidents arise principally from their own carelessness .. 
or from any defect in the arrangem~nts? • . 

I think, generally, from a defect tn the arrangements; for mstance, the thmg 
happens very seldom in~eed in the North of England. 

5374. It is.the usual practice in the North of England to work with guides, 
is it not? . ' 

It is becoming now the general practice. 

5375. Is that the case in most other parts of England, do you know! 
No; they have very long bad guides of chains and of iron throughout the 

Yorkshire districts; in fact, they had guides in Yorkshire and Lancashire before 
they were used in the North; but I do not think the wooden guides, such 
as are now the most estimable in the North, are much in practice in Qther 
districts. 

5376. But are other guides, chain or iron, generally used? 
In many cases they are. 

5377. In the Lancashire and Yorkshire districts, are guides of that kind 
generally in ulle? . 

They 81" frequently in use, but not generally, I should say. 

5378. And in Staffordshire? 
In Staffordshire very seldom; scarcely at all. 

5379. In South Wales! 
I do not know much of South Wales. 

5380. You have seen the apparatus of Mr. Fourdrinier in the North, have 
.you not 1 

I have. 

5381. At Mr. Elliot's pits 1 
Yes. 

5382. Did you see enough of it to be able to judge of its efficacy' 
Yas; I attended there allout .two months ago. 

5383. At Usworth colliery 1 
At Usworth colliery. 

5384. And you saw it in operation? 
I did, and was so satisfied with it, that I myself drew up a minute, and it was 

. signed by the gentlemen present. 

5385. Do you think that it would be a valid objection to that apparatus, that 
it was likely to get out of order by constant working' 

No; I do not think there is much to get out of order about it; there is only 
a. ~ingle pair of springs belonging to it; it can be very easily kept in order. 

5386. It has been suggested that it would be likely to get clogged, and 
therefore not to work when it was wanted! 

I do not think there is anything in that at all 

5387. You do not think that the. dirt and dust of the mine, or the moisture 
• rusting the apparatus, would be likely to impede it! 

No.; it is constantly seen; the banksman sees it every time it comes up 
the PIt. 

538.8 .. And every tilI!e it comes up an.d goes down to the full length of the 
rope, 1& It not brought Into play necessarIly' . 

Yes; one advantage belonging to it is, that the rope takes its draught 
gradually; the springs are first raised, which take up a certain proportion of the 
l?ad, a~d then the remaining .proportion is taken by the other chains; there are 
Sl x chams; two work the sprIDgs. and the other four carry the load. 

53~9. You think, therefore, that iemight be safely trusted to be effective if it 
''Were 11l commOJl use ! 

064.16.) 3 s 4 I have 
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I have not the. least doubt of it. I have a .very recent case here, where life' 
has been lost which would qave been saved by It. The cage was drawn over the 
pulley; this was at Bilston in Sta~ordshire; it ~s stated to have been accidental, 
through the neg~igence of the engmeer; t~e carrIage was drawn over the. pulley;. 
one of the men Jumped out and savrd lumself; but the other was kIlled by 
falling down the shaft. Now Mr. F.ourdriI~ier's . appara~us is contrived in this 
way, that befilre it reac~es th.e pulley, there IS a d.lsengagmg apparatus upon the 
same principle as the pde-drlver, and, therefore, It cannot get over the pulley; 
it disengages itself from the rope, and the apparatus immediately takes effect. 
In the case just mentioned, if that machine had been in operation, that life would 
have been saved. . . 

5390. Are you aware that great objection was expressed to that part of the 
apparatus by the men at the pit where it was adopted! . 

No; I conclude quite the reverse; many of them were about the pit at the' 
time, but they might have an objection till it was tested. . 

539!. M~rely with respect to that part of it, not tile apparatus in general; but 
the disengaging part, to prevent the drawing over the pulley? 

No, I am not aware Qf that . 

. 5392. Are you not aware' that Mr. Fourdrinier has since altered his plan 
in that r('spect, and that he proposes now, that there should be a strong stoppel: 
put, in order to prevent the cage from rising to the pulley, and therefore to 
break the rope, and so to avoid an accident by those means? 

I was not aware that that was suggested, but that, perhaps, would be equally 
effective. 

5393. But the objection made to it was, that perhaps .it would be too easily 
disengaged? .. '. . 

Perhaps that would be an improvement; it would break the rope or the chain ;. 
but then, if the apparatus was good, it would bring the cage up. 

5394. 'With respect to lamps, have you generally been in the habit of using 
the common Davy lamp, or what lamp do you make use of? 

Speaking from general impression, the Davy lamp, taking it all in all, is the 
most simple and the most convenient. Dr. Clanny's lamp, I have no doubt,. 
possesses every principle of safety, and gives a most excellent light; and the 
only drawback at all to it is, that it depends up~n glass. 

5395. You do not think that the thickness of the glass, in that case, constitutes. 
sufficient security? 

I am afraid·the glass would be subject not only to breakage, liilt to heats and 
colds. 

5396. Have you seen' Mr. Biram's lamp? 
I have seen it, but I have not paid much attention to it; I had the idea that 

it was rather complex and expensive. 

5397. You are, in some degree, acquainted with the system of mining on the 
Continent, are you not? . 

Yes; I examined soine of the Belgian mines. 

5398. The Belgian mines are in many cases rather liable to accidents from 
explosion? 

Yes; they are ill-ventilated, from what I saw. 

5399. Are they deep? 
Yes; I was down some mines 180 fathoms. 

5400. Whereabouts are those? 
Very near to Mons, at a place called Produit; Produitmine I examined. 

5401. Did you go down into several mines ! 
Yes, I "'~nt into these mines, and I got an order from the secretary of one of 

the great cOlll~nies, with the privilege of going to the- premises and putting any 
question I like . to their managers; I saw their systems, and took down all the 
particulars. . 

54~2. Were th~onsidered well-managed mines in that district? 
I suppose' 
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I suppose they would consider them BO; I eonsidered that the.y were very 
>inferior. I also examined the Grand Hornu; that.was a crack mme, I would 
-call it. 

5403~ They were the principal mines of the district? 
Yes, they ,,'ere two of the principal mines. 

5404. Were the workings extensive? 
Yes; the one is 340 metres, and the other is 320 deep . 

• 
5405. In depth? 
In depth. 

5406. A metre is a little more than a yard, is it not! 
A metre is three feet four. These are the minutes which I took on the occasion

:[producing tlu: same.] 
• 5407. Are those collieries furnished with two shafts ! 

Yes. 

5408. Those are the collieries that send the principal part of the coal to Paris, 
'are they not! ' 

The Grand Hornu was a very extensive anu valuable colliery; the~ told me 
,that at one time they made 30,000 t. or 40,000 t. a year; those coals are sent to 
Paris by the canals. 

5409. Is the upcast used for other purposes besides ventilation? 
The lIpcast of one of those was a ventilating machine, which· I have not yet 

described; it W!lS a spiral, worked by a steam-engine ....... ~ 

5410. And did it appear to you to be effective? 
By no means so effectivp. as our ventilation; the ventilation in these mines is 

very defective, in my opinion; thp. workings are exceedingly hot. 

5411. Did you Bee the mines at Valenciennes! 
No, I did not; they are deeper still. The Minister of Public Works offered 

"tile an introduction to any of t!lOse i~ Belgium, b?t I had no especial-object, 
therefore I contented myself WIth seemg those wInch I have mentioned; they 
were the deepest and most difficult, and, as I was led to understand, the most 
important. 

5412. Had they any furnaces underground? 
I think, hardly. ' 

5413. You did not see any? • 
I did not see any; but I know that the mine was exceedingly hot; I had not 

.a thermometer with me, but it was unbearably hot, and you had to creep along 
the roads; the whole place was in a species of crush. 

5414. Did you go through them with a Jamp, or with a candle? ' 
J forget whether they had lamps or candles; we had lamps, and I think we 

had candles too. 

54 I 5. You did not see any indication of inB.ammable aid 
No; I did nO.t see any inflammable air, but the ventilation was exceedingly 

weak, and the air excessively hot. . 

5416. Do you know whether accidents arc of frequent occurrence in those 
mines? ' 

Yes; they have had heavy explosions. 

5417. Do they use the Davy lamp? 
Yes. There is also a lamp which I have brought with me from the Continent, 

Mueseler's lamp, "ery similar to Dr. qanny's present lamp. 

5418. But you do not think it preferable to the Davy? 
No; for the reasons I have mentioned. I think Davy'S, for general use, is the 

best. • 

5419. Mueseler's was a lamp with glass in it? 
Yes. 

(164·16.) 5420. Are 
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5420. Are the two shafts in those mines placed near together generally? 
Yes; they generaIly have a ladder-shaft attached to the coal-shaft, and this. 

ladder-shaft every body is made to go down; there was an order of the Govern
ment to that effect; it was by special favour that I could get down by the cu/fat, 
as they call it; I did not like to tru~t myself to the ladders~ 

5421. Do they use the upcast shafts for other purposes besides ventilation 1 
I dltte say sometim~s they may, but I cannot exactly answer that, for I did 

not see many of the mlDes. 

5422. The men have to go up and down by the ladder? 
Yes; there is an order of Government to that effect, I believe. 

5423. Did you see or hear anything of. the system of inspection there? 
I was introduced to some of the Inspectors, and had a good deal of discussion 

with them! indee~ I had a present made to me of ~e yearly ~port, containing 
all the subJects whICh the Inspectors take under thelr care, whIch I shall be very 
glad to exhibit if your Lordships have not seen it; as I think I left one at the 
Engineers' Society, 1 should wish much that your Lordships should see it: it is. 
the Government Report, containing all the mining statistics which those Inspec
tors take. cognizance of. 

5424. What is the title of it? 
1 forget. 

5425. It is a Report by the Inspectors to the Government? 
Yes; it is an official Report from the Inspectors, and. issued by the Govern

ment. 

5426. Did you converse at all with the owners of those collieries upon the 
subject of inspection? 

Not upon the subject of inspection. I had a great deal of conversation with 
respect to all the subjects of working, and the cost of working. and a very remark
able thing is. the extraordinary number of people that they require in those 
mines, as compared with what we do in England for raising a certain quantity. 
which' I attribute to the ill mode of working; there is a continual movement 
going on with respect to the inefficiency of the pillars, and so on. 

5427. So that there is nothing to be learnt by the colliery managers of this 
country for the purpose of improving their ventilation in those mines which 
you saw there? • . 

No; notwithstanding the Government education, theyaJ'e nothing like such 
good coIliers. in that district as the colliery viewers in Northumberland and 
Durham. 

5428. Did the Inspectors with whom you conversed there appear to be well 
acquainted with the subject? . 

I had not much opportunity of going into the minutim; of course, they 
seemed well-educated men. . 

5429. Did you find any Englishmen as managers there? 
No, I did not see any. 

5430. Are there any otber points upon which you would wisn to speak? 
The only suhject'which I should wish to speak upon is the subject of inspec

tion. I ber eve that the principal fear in the coal districts. I would say both 
amongst th workmen and the colliery owners, is, that in case of an Act of 
Parliament Jj ing passed, and Inspectors appointed, those Inspectors would not 
be real practi persons; that they might happen to be theoretical gentlemen, 
who would not, 'n the first place, perfectly comprehend the usage and the pre
sent amount of , e science of colliering, and therefore might either be not 
effective, or migb take a. wrong view of ~atters. 

5431. The succe ,therefore, of an inspection would depend very much upon 
the persons "ho wer appointed? . 

I think it would ,al gether so. • 

5432. Faraday and yeU's Report gave dissatisfaction, did it not! 
It was not 4lpproved 0 either by coal owners, colliery viewers, or the working 

people. . 
5433. What 
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5433 •. What class of men would you recommend as Inspectors? 
I do not know any class so estimable as colliery viewers; an ~ducated colliery 

viewer 1 think, is the best Inspector, because he knows the workmg parts as well 
as eno~gh of science, proba~ly, to carry out t.he object of insI?ection. This is. a 
paper of which I took the liberty of forwardlDg a copy to Sir George Grey lD 
August 1847; it was not printed for circulation. I believe there were not.above 
five or six copies disposed of. It first describes the causes of accidents, and the 
deficiencies of other districts, as compared with the North of England. 

5434. You state in the 7th page of this paper, with respect to the powers 
with which an Inspector should be invested, that you think they should be 
" almost limited to the suspension of sllch parts of a work as are satisfactorily 
made out to be in Ii dangerous state, with certain fines for refusing such informa
tion as might be demanded by the Inspector." Do you mean by that, that yon 
would give to the Inspector himself the power of ordering the ~uspensioil of 
8uch parts of the work l' . 

I submit that opinion with great deference, and I think that I would not 
attempt it, in the first instance; in the first act of legislation I would not 
recommend that it should be adopted; but from the cases which I have produced 
before your Lordships, I leave you to judge how far, in extreme cases, it would 
be applicable. 

5435. Would it not be necessary to give any such power as that, with very 
great caution, to parties who were not actually responsible for the condition of 
the mine? . 

Of course it "'puld, and I would rsther suggest that the first legislation should 
be without it. 

5436. Will you deliver this paper in to the Committee? 

The Witness delivers in the same-(~ide Appendix H.) 

5437. Hav!! you a diagram showing the different systems of working coal in 
different districts? 

Yes. 

5438. With a paper referring to it 1-
Yes. 

5439. Will fOU deliver them in to the Committee? 

The Witness delivers in the same-(vide Appendix I.) . . 
5440. Are these different systems, in your opinion, equally applicable to the 

different beds of coal which are worked in various parts of the country? 
. It entirely belongs to the discretion of the manager; one person would work 
tIle coal by long wall, and another person would work it by pillar and stall; 
that is entirely at the option of the manager. . 

'5441. Do you think that he could exercise the option in all cases; are there 
no natural obstacles to applying the system in one case, or in a different one? 

Yes; where the roof is exceedingly bad, as it is in some cases, the pillar 
system eo~ld not be adopted; where the roof. is so exceedingly friable and 
loose tha~ It wo~ld not stand up between pillar and pillar, where timber would 
not keep It up, It would not be practicable to work with pillar and stall. 

5442. In that case, what is the best mode of working? 
The only way is by long wall in that case. There is a tramway up each of 

tllese spaces, and to guard that tramway against a certain depressio!!, it is 
necessary to put a loose wall on each side, either of stone or coal, and the waste 
occurs where it often requires coal. 

544? Otherwise, by the long wall system, they extract the whole coal from 
the mme as they go on; do not they? 

Yes. 

54-44. Should not you say that, upon the whole, that was the most effective 
mode of working? . 

(164. IS.) 3 T 2 . I do 
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I do not know; everythiDg depends upon the state of the roof, and other 
accompanying circumstances. 

5445. The northern system of working does not extract all the coal, does it r 
It extracts all the coal in the second stage, but not in the first stage. 

5446. Do you obtain it all ult~mately ? . . 
They obtain in many cases. DIne-tenths; eight-tenths I would say, generally.-

speaking; but I have known nIne-tenths got. 

5447. Is that so by the pillar and stall system? 
Yes. 
5448. Which of these systems do you think most favourable to an efficient 

mode of ventilation r 
The pillAr and stall, because by the long wall mode of working, a goaf is 

made, and the whole roads lead through the goaf, as it is called; therefore, if' 
gas is made in that goaf, it will not be practicable to work by long wall. 

5449. But the whole coal being extracted from th& goaf, is it likely that in-
flammable air would collect there? 

Yes, inflammable air frequently collects in the goaves. 

5450. In the goaves where the coal is not altogether taken away? 
Yes, and where the coal is taken away, it either fills with choke-damp, or with 

inflammable gas. 

5451. Does not the long wall afford the simplest system of ,:entilation, carry-
ing one continuous stream along the face of the workings 1 '. 

The air travels into fewer passages; but I have known the long wall for' 
weeks together, that you could not get access to it f~r choke-damp. 

The Witness is directed to withdraw. 

JOHN ATKINSON is called in, and examined as follows: 

5452. YOU are a miner from the North of England! 
Yes, from J arrow colliery. 

5453. That is in the county of Durham, is it not? 
Yes. 

5454. Have you been 10nO' employed there 1 
The last eight years. " 

5455. Did you enter the mine at an early' age? 
I think I was about nine years of age when I entered the mine; but that is-

~4 years ago. 

5456. You began at Jarrow at that time? 
Yes. 

5457. Then you have been in other mines between that ti~e and your last 
coming to Jarrow? 

Yes. 

5458. In any other. district besides the northern district? 
No. 

5459. In the course of your experience as a miner, have you seen anything. 
of the causes of accidents from explosion? 

Yes; I have seen a sudden discharge of gas take place. 

5460. Have you ever, yourself, had experience of an explosion in a pit? 
Yes; at Hetton colliery there were only three men got out; there were 22 lost.;. 

and I was one of the three. 

5461. How long Hince is that? 
I think abo1;lt 11 or 12 years ago; 12 years, I should think; 

5462. At 
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5462. At that time, what was the system of ventilation in the Hetton pit? 
Such a8 it is now, I think. 

5463. Three furnaces 7 
Yes; there are eight pits connected with each other at Hetton, and I should 

think there were three upcasts at that time, and five downcasts. 

5464. As Mr. Nicholas Wood described it to this Committee a short time since, 
there appear to be three furnaces; was it so when you were there? 

Yes; .there was nothing more; there were just three furnaces when I was 
there. 

5465. In the case ()f Jarrow, how is the ventilation carried on? 
Under the same system as it is at Hetton. 

5466. Then you have furnaces there too, have you not? 
Yes. 

5467. In the case of Hetton, was it usual to have a strong current passing 
th~ough the workings f. 

There was not so much inflammatory gas at Hetton as I have seen at other 
collieries, and I think the ventilation was not kept so good near to the face of 
the workings there as I have seen at Jarrow. . 

5468. Was the Hetton what is commonly termed a fiery mine? 
Not so much as injurious to the health; another sort of gas. 

5469. Another sort of gas, and not the inflammable gas 1 
Yes. . 

5470. Is not that worked in what is called a fiery seam of coal? 
Yes; the Wallsend seam is where the most inflammable gas is, but this gas 

generally is what we call bad air i it injured the men's health very much. 

5471. But it did not explode like the common inflammable gas? 
No. 

6472. Is it what is called the choke-damp? 
We used to call it bad air, and we generally call it bad air. 

5473. It is not the same thing as what is called choke-damp, then? 
I think not; it is rather a peculiar kind of gas. 

5474. How do you know it to be a peculiar kind of gas! 
In working the coal, after you get in the pit you find a peculiar smell. 

5475. An offensive smell ? 
Yes; something like the smell 6f French polish. 

5476. Then that was nol considered a very dangerous atmosphere for explo, 
sions? 

Not for explosions; but it was very offensive to health. 

5477. And that ,,'as the most common gas in the Hetton Colliery? 
It was. 

5478. In the Jarrow there was a great deal of explosive gas, was there not? 
A ve .. y great deal. 

5479. How was the ventilation there! 
Just in tIle usual manner that it has been these last 20 years, I should 

think. 

54~O. Is there, generally speaking, a powerful current .of air through the 
workings of the Jarrow? 

There is only olle pit. 

5481. Is there only one shaft 1 
Three shafts, partitioned. 

5482. Each of them partitioned! 
One pit and three shafts partitioned j three shafts in this one pit. 

(164.16.) 3 T 3 5483. That 
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5483. That is to say, one shaft divided into three? 
Yes. 
5484. Is that the only shaft which there is to the Jarrow colliery? 
The only one, except when we get about 120 fathoms down, there is another. 

5485. A lateral shaft ~ 
It is what we call an oval stappel. 

5486. What is that; is there a passage from the side of the otber shaft ? 
"here is a seam lies there, and after you go 20 yards from the main shaft, 

there is an oval stappel, the same as the other shaft, which goes down to the 
other seam. 

5487. Does that pass into the same beds as the main shaft goes into? 
The same beds. 

5488. What is the use of it; for ventilation? 
Yes. 

5489. Is it used for anything but ventilation? 
No. 

5490. Is there a furnace at the bottom of that oval stappel ? 
There are two furnaces at the bottom of the main shaft. 

5491. Not ofthe other I' 
No; there are two furnaces. 

5492. And there are three divisions of this shaft by brattices ? 
Yes' but there are several small seams, which are not worked yet; one in 

partic~lar bel0'!9' the seam that we are working; that has discharged a great 
deal of gas at tImes. 

5493. Have you ever known any explosion in the Jarrow colliery? 
Yes, I was therp when the last oae was. 

5494. When was that? 
Nearly four years ago. 

-5495. Were you in the pit at the time? 
I was up'the pit. 

5496. Upon that occasion, were the brattices iq the main shaft at all injured? 
Towards the bottom they were. 

5497. So as to destroy the system of ventilation? • 
Yes; there were some men killed by the ch?k e-damp, in consequence of the 

ventilation being stopped. 

5498. Is it generally considered that a system, such as that of Jarrow, with 
only one shaft divided by brattices, i~ a dangerous one for the mine! 

It would be much better if there was another; but I would be very content 
with it where it is now, if we continued with lamps. 

5499. Are you not allowed to work with lamps there? 
All with lamps; no candles have been allowed to go down ever since the last 

explosion. 

5500. What do you mean, then, by continuing with lamps? 
I think we are safe with the lamps. 

5501. You mean that, as long as you could work with lamps, you would be 
satisfied with the ventilation? 

Yes,just as we are now. 

5502. Do you look upon it now as a perfectly safe mine? 
I would trust myself in it; if there were 20 pits, I would not like to go with 

a candle any more after the last explosion. 

5503. But do you think that, even with lamps, a system of that kind is a 
desirable system of ventilation? 

I would be more content, I think, with respect to the discharges from the little 
. seams that are not workable, that the lamps would be safer. 

55040. Now 
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5504. Now there are nothing but lamps used? 
Nothing but lamps. 

5505. You do not believe the air to be unwholesome to breathe? 

519' 

Not there; there is none of this curious kind of gas that affects 1.hehealth 
there; I never knew it on the Tyne; tbat is in the northern division. 

5506.' Tbere is nothing there but the common explosive gas? 
I think not. 

• 
5507. And that is not so injurious to health? 
Not so injurious to health as the other. 

5508. Where you are, do you use the common Davy 1 
Yes. 

5509. Have you ever used the Clanny lamp? 
Yes; I think there is one in the colliery, but it is near the shaft; it shows a 

good light, but I am not much acquainted with it. 

5510. Do you look upon the Davy lamp as very deficient inlight? . 
I have seen it very often tried; it is very deficient in light, but when we get 

accustomed to it, we think notlling of· it now; I have seen it very much tested' 
with gas; I have seen it hundreds of times, I should think, full of fire. 

5511. Do you feel perfect confidence with the Dary lamp? 
I have every reason for it; there has nothing happened with the Da'\')' lamp 

where I have been. 

5512. Have you ever had it in positions where there was I!. strong current of 
air passing through it? 

Yes; I have had it in all positions, I think. 

5513. And do )'ou look upon it as a perfectly safe instrument? . 
Yes, I do; but I do Dot think that every man thinks that; I have been mostly 

accustomed to it; I have not the least fear to go where I like when 1 have the 
Davy lamp with me. 

5514. Have you had it red-hot? 
The part which takes red-hot is the top of the lower gauze; I hav~ seen that 

red-hot, I should say, scores of times; but I do not think there is any other part 
which will take red-hot. , 

5515. When thatohaypens, does it become dangerous? 
Yes; it has an awfu appearance, but still thete has never nothing happened 

'" here I bave been wit~ this lamp. . 

5516. Is that'the only lamp that 'you have ever tried? 
The only one. 

5517. In your experience, has it not heen commonly the case that 'Workmen 
have opened their lamps in order to get at the Hame for one reason or another 
either to get more light or to light their pipes, or for other objects of that 
sort? 

That is not allowed where we are, not in Jarrow. 

5518. Is it effectually prevented? 
There is no mlln allowed to take a pipe down a pit; if he is caught with a 

pipe any where about him, he is fined; we have a rule to that effect. 

5519. H ave you ever known men punished for offences of that kind? . 
Yes, I have known men punished for that at Hetton colliery. 

• 5520. And at Jarrow! 
] have never known a elISe of that kind at Jarrow, I think, not lately, but 24 

or 25 years ago it used to be so. 

5521. Are tbe lamps all locked? 
Yes. 

5522. Are tl;ere any regulations issued by the owners of the JalTOw colliery 
for the observance or the men! 

Jolon Alki ....... 
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• 
Yes' there is a man at the bottom of the shaft who oils the lamp and puts it 

all right, and trims it for the hewer; that is locked, and it comes to one of us; I 
am a deputy; it comes through our hands. . 

5523. Are there any printed regulations? ' 
No; there are no printed regulations; it 'comes through our hands before it 

goes to the workings. 

5524. Did you ever know the case of a man having a private key of his own 
in order to enable him to open the lamp? 

I think not there. 

5525. Have you known such cases elsewhere? • 
I think I once knew one man that had opened his lamp with a nail; he had 

a guinea stopped off him for it.· ' 

5526. Are the colliery owners more strict upon those subjects now than they 
used to be, do you think? 

Yes, I think so. 

5527: And are the regulations better observed generalIy by the men? , 
Yes; since this last explosion there have been more pains taken in Jarrow 

with the lamps, and things have been better looked after. 

5528. In your experience" should you say that, generally speaking, the 
management of mines in the North has improved as regards the precautions 
against accidents ? 

Yes; at our colliery it has. 

5529. It has improved? 
Yes. 

5530. In what resppct do you tlljnk the improvement is most perceptible? 
The air-courses of our colliery have been improved very much since. that. 

5531. When the ventilation is at its highest point, and the current of air 
very strong, is there any practical inconvenience in working in that current? 

Not where I am; not in the part of the mine that I am in. I have not been 
in the other part lately, but I have never heard any complaints. In the part 
where I am .in, we are exploring, and if the brattice be attended to and the 
ventilation of the works be attended to next the workings, I have not the least 
doubt that we can get on very well where we are, but not if there is any 
neglect; I believe there has been neglect in some collieries)' . 

5532. Have you ever been where the ventilation was so very strong, and the 
current of' air so violent, as to make it inconvenient to work in it? 

I have seen it in Jar'row colliery rather inconvenient with a candle, that is, 
it causes it to burn and waste away; we have had a deal or something for a 
shelter to keep off the air. 

5533; But if you workeil. with a lamp, you felt no inconvenience from that? 
1'1 ever; the gauze is a kind of shelter for it. 

5534. Do you think that there is need of further precautions to be taken, in 
order to guard the people working in mines from accidents of this kind? 

I would like to see Inspectors employed. 

li535. Authorized, by Government? 
Dy G.overnment, to inspect the collieries. 

5536. What do you think should be the duties of Inspectors, supposing that 
Government appointed them? • 

1 think it would be their duty to go and inspect the colliery, not to give any 
notice whatever; as the supervisor visits the exciseman, not to give any notice 
whatever when he is coming; that would cause each colliery to be very 
particular in keeping t.he partition at the face of the wOl:kings. We put tlle 
board four yards wide where the man is hewing; we put the partition there and 
take the air. In some parts there has been a fault in that, and I have heard the 
men stllte, that there has been no pal'tition at all, as far as 30 yards. . 

5537. Has 



PBBVlNTION 011 ACCIDENTS IN COAL MINES • 521 

• 5537. Has that been frequently the case within your knowledge? Jolin AIM""",. 
I never knew it to be the case in Jarrow colliery, but in Hebburn colliery the -

men told me so both before the last misfortune and since. 191h July ,849' 

5538. Was that known to the viewer of the colliery! 
Some seem to say that he is down every day. 

5539. Must he have been acquainted with the state of the brattices in that 
case! 

Most likely he would be acquainted with it. 

5540. Have you known a brattice left in that state without any steps being. 
taken ~o put it right for any length of time? ' 

I have known no further than common report. 

5541. Not of your own kuowledge? • 
Not of my own knowledge; the men often told us this. 

5542. Supposing that an Inspector, authorized by Government, were to 
examine a mine, and to find that there was a defect of this kind, what is your 
view as to the duty that he should be called upon to discharge with respect to it ? 

I think it would be better if there was a severe fine; he would have rules to 
go by, that is, if he found any defaulter with respect to the air-way, next the 
face especially; if there were Sub.inspectors going in to examine this place, that 
is, practical working men; as for men that had never been in a pit before, I 
could deceive them; I would not care who it was, I could deceive them every 
day if I were in tbe same situation that I am now, as deputy, putting in tbis 
partition and such like; I could hang it one day and take it away the next. , 

5543. The Inspector could only come occasionally? . 
It would not answer to keep him constantly attending upon one colliery; but 

if he was coming unawares to 'any colliery, and there was a man guilty of this 
neglect, it would be the means of catching him, and the Inspector would know if 
there had been negligence taking place. 

5544. Would you give the Inspector or the Sub-inspector the power himself' 
of inflicting a fine in such case? 

Yes, I think so; it could not he done otherwise with any sadsfaction. 

5545. Do you think it would be right to authorize a person 'unconn~cted with 
the colliery, such as you describe, to come into it, and, upon a mere conclusion 
of his own, to determine that the viewer and the managers of the colliery were 
wrong, and to infliot a fine upon them, without any trial or any examination? 

There ought to be an examination in some cases. 

5546. The viewers of collieries, generally, are persons very well acquainted 
with their business, are they not 1 

Yes. 

5547. Then,5upposingthat an Inspectorofthis kind were to visit the colliery. 
and to expr~ss an opinion at variance with that of the viewer, do you think jt 
W'duld be faIr to assume that the Inspector must always be right? 

It would be right to have a trial, and to let the working men come in ; to bring 
them forward; the men that were working in this place; either party could bring 
them forward as a witness, either the viewer or the Inspector. 

5548. Supposing that to be the duty of the Inspector, how many Inspectors 
do you think it would be necessary to have for executing it throughout England; 
have you ever thought upon that subject? 

Throughout England I cannot tell. 

55~9. Ho~ long would it take the Inspect~r to make himself thoroughly 
'acquamted WIth the arrangements of such a collIery as Hetton or Jarrow? . 

Hetton is a very large colliery; 1 should think the largest colliery almost in 
En~land; it would take two or three Inspectors a long time going through that 
collIery. . 

5550. And whenever they visited it in order to see that there were no such 
thin~ as that which YOll have spoken of, they would have to go very completely 
over It, would they not! 

Yes. 
(164.16.) 3 U 5551. TheD 
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5551. Then it would be al~ost the business of one Inspector to examine Hetton 
alone, would it not? 

It would almost take one in sllch a colliery as that. 

5552. Then, if you imposed duties ~f t!tat ~ind npon Government 'Inspectors, 
when you consider the number of distrIcts 10 England, the North, the West 
and the Midland districts, and Wales, do not you think it would be almost impos
sible to appoint Inspectors enough to discharge their duties properly? 

The number of pits in each county could be ascertained, and that would be 
the best way of coming at it. Th~re ar~ pits, I believe, in the county of Durham, 
in the southern part, where there lS no 10flammable gas at all. 

5553. Where there is no inflammable gas, are there not other calises of 
. danger? • 

I was once working at a colliery, Cockfield Fell, I think, in the county of 
Durham; it was very shallow; it was, not above 10 fathoms deep; there was no 
system of ventilation there whatever. 

5554. No furnace? ' 
There was no furnace. 

5555. Nothing at all? 
No; we used powder; and after this powder was begun t9 be set off, after 

the men fired what we call the shots, we could hardly see our candle. 

5556. The smoke remained? 
The smoke of the powder used to stand. There was no system whatever of 

ventilation there. 

5557. There was no inflammable air? 
There was no inflammable air. 

5558. Was there much of the choke-damp there? 
.I was only a very short time there, five days, I believe; that was .the very 

reason that sent me away, but it is a great while since now. 

5559. The calling together of such a number of people as you propose, and 
the holding of a trial upon a case of this kind, would be a proceeding that would 
require some time; would it not? 

Yes, I should think it would. 

5560. And suppoaing that an Inspector had a great number of mines to 
look over, would it not be very difficult for him to hold many such inquiries as 
that? 

It would be very difficult in some cases. 

5561. Do you think; in questions arising with respect to the ventilation of 
mines, that the principles of ventilation are so completely understood and known 
in all cases, that no reasonable difference could arise between two people well 
acquainted with the subject? 

~ do not exactly understand the question. 

5562. Are the principles of the ventilation of mines so well understood that 
two people, well acquainted with the subject, might not reasonably differ in 
many cases? 

I think they cannot far reasonably differ, two acquainted with the ventilation. 

5563. You think all such questions are so plain that two people could not 
differ upon them?· • 

No; I mean a man that is bred and brought up to it, or two men of that kind. 
I have known men differ that have come from Lancashire, and such parts as that,' 
to the county of Durham; they ha\"e been quite upon another system there. 

5564. Are you prepared to say that those persons in the county of Durham, 
or Northumberland, who are best acquainted with the subjeclj, do not differ upon 
certain points respecting the management ofa mine? 

I think the Inspectors should belong to the county that they have to 
inspect in. . 

5565. Looking 
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5565. Looking no fw-ther than thOlle counties, sh'ould you be prepared to say 
that two viewers belonging to that district might not differ upon certain questions 
respecting the management of a mine? 

Yes, in some cases they might. 

5566. In that case, would it not be rather doubtful whether a power should 
be given to a Government Inspector to determine upon his own opinion in 
opposi tion to that of the viewer. 

Such as that might be settled by arbitr,tion. 

5567. An arbitration would incur some expense, would it not? 
Yes; I should think it would. 

5568. Would you, in all cases of doubt of that k.ind, throw the entire expense 
of the arbitration upon the owner? • 

I do not think it would be altogether fair for the owner to pay all the expense; 
each party might pay a part. 

5569. Whom do you call each party; do you call the Government Inspector 
himself one? . 

Yes. 

• 5570. That is to say, the Government! 
Those that are til blame ought to pay. 

5571. But who was to blame could only be ascertained after the trial, 
could it 1· 

Certainly. 

5572. Have you ever had any reason to know how the owners of collieries 
would be disposed to receive a Government Inspector; how they would like 
him to come? 

I cannot tell huw tlley would· receive them; I should think they would lik.e 
better to be without them. 

5573. Supposing that the Government inspection were of such a cbaracter as 
to make the colliery owners very hostile to it, do not you think that there would 
be a great difficulty in the Inspector discharging his duty properly'? 

Yes. 

5574. Would not the colliery owner have great opportunities of preventing 
the Inspector from gaining a real knowledge of the state of the mine if he 
chose ? 

If there were a set of pitmen Inspectors, that had been there about the work 
all their lives, they could not stop them very well. 

5575. Suppose the Inspector had a right to enter the mine, would it not b-e 
necessary for him to have some assistance besides the merely being let down into 
the mine in order to enable him to ascertain its condition properly 1 

Yes; they will always have to be beholden to one of the agents in the 
cQJliery. 

5576. Supposing that the colliery owner and his agents were all very much 
opposed to the visit of the Inspector, how would the Inspector be able to come 
at a real knowledge of the state of the mine? 

There would be a difficulty there, without there were rules drawn up. 

. 557? Then, if th~re was. a difficulty there, do not YOll think it very essential, 
If posSible, that the IDspechon. at any rate at lint, should he of such a description 
Iij! not to make the colliery owners and their agents very much opposed to it 
to get them to assist it rather than to oppose it? t 

• In some collieries I do not think it would suit very well. 

5578. What would not suit? 
They might as well stay away, and let the collieries he as they are. 

5579. As what? . 
To let the masters have anything to do with the inspection. 

. 5580. Without letting them haTe anything to do with the inspection, sup
posing Government were to appoint fnspectorFI, with no power absolutely to 

(164.16.) 3 u 2 control 
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control the colliery owners, but still with a right to come and examine, would 
they not be more likely to assist in an inspection of that kind than if they were 
subjected to the control of the Inspectors ? 

Yes; it would be very well for them to come and be friendly with each other, 
to have no disagreeables. 

5581. Would not you say it would be better that they should be friendly with 
each other, if possible, than that the Inspector should come in such a manner as 
to excite the opposition of the colliery owner? 

Certainly it would be much better. 

5582. Supposing that a Government Inspector were to be appointed, with the 
power of visiting a mine, and going all over its workings, for the purpose of 
making himself acquainted with its arrangements, and with the power also of 
asking to see the plans of the mine; and also with directions to give his advice, 
to make his suggestions, and to object to any parts that he thought very defec
tive, but without the right to give any positive directions; what should you say 
.~o that? 

I think the coal-owner that has his colliery right, or the agents that have the 
colliery right, would not object to that; he would be very willing to offer the 
plan to any Inspector if he has his mine right; he would have more satisfaction. 
in doing it. 

. 5583. Do not you think that an Inspector, with those powe~, might do a great 
deal of good? 

Yes. 

5584. Without having the'power to give any positive directions, or to inflict 
any penalties himself with respect to the management of the mine? . 

He might do to advise the owner; as for compelling him, I do not know how 
that would answer; at least, the owner's system should be exposed if it was not 
good. . 

5585. It would be exposed by any report of the Inspector, would it not; 
supposing the Inspector were required to report upon the condition of the 
mine? . 

Yes; that would be the best way, I think. • 

5586. Supposing the Inspector visited a mine in the manner I have described, 
and made his remarks upon any defects in the arrangements that exposed the 
people to danger, and the owner neglected to follow his advice, or to make any 
alteration, and after that an accident occUl'red, would not the responsibility be 
increased as regarded the owner of the mine? 

So I think it ought to be. 

5587. The very circumstance of his having had this matter pointed out to him 
by the Inspector would increase his responsibility. would it not? 

Yes; but· where the defect is, is bad to find out after an explosion. 

5588. Bllt, supposing that beforehand the Inspector had discovered a defect, 
and had told the owner that the colliery was in a dangerous state, would not that. 
lead to a very natural inference, that the explosion arose from that cause? 

Yes, certainly it would. 

5589. And would not it also ,throw an additional responsibility upon the 
owner? 

Yes, I should think so. 

5590. Do not you think that that would operate as a considerable check upon 
owners in the management of their mines? • 

Yes, it would, I think. 
• 5591. Do you think that it would be a great improvement upon the present 

total absence of inspection? 
Yes; certainly it would; 

5592. From vour knowledge of the district, derived either from your own 
experience or (rom your communication with other people. should you say 
that there are many collieries in the Northern district that are very defecti"e iJl 
their arrangements for ventilation! 

I cannot 
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I cannot say; I have not had much to do with any colliery; I have had nothing 
to do with any colliery that is in the district of Newcastle these last eight years, 
except just the colliery I am at-Jarrow. I cannot Bay that I took 80 much 
notice of the ventilation before the last accideut. 

5593. Are there any points besides ventilation upon which you would wish 
to make any remarks to the Committee! 

There are other points besides the ventilation; with respect to men going 
down. 

• 
5594. What have you to say to that? 
'Ve are very well situated ourselvf's in that way; we have very strong ropes, 

:and such like; but in some collieries I have heard it ()omplained of. 

5595. Are they apt to work the ropes too long? 
In some collieries they are; but I never knew a rope to break at Jarrow; that 

is, with men upon it. 

5596. You never knew an accident of that ki ndr 
Not of that kind; the wire rope broke two or three times, when it was first 

put on there, but it was drawing coals in the pit, where the men did not ride. 

• 5597. At Hetton did you ever know of such an accident? 
No; I cannot ijayat Hetton either; but I have heard tell .. of it at other 

collieries. The Inspector should interfere, I think, as to the number of men 
riding at one time. 

559B. His interference upon that subject could only be quite occasional, 
·.could it? 

• According to the depth of the pit. 

5599. Supposing him to be absent, how would be have any control over the 
_number of men going up or down the pit! 

There is a difficulty there; there might be a man appointed by the master 
to see every man out, and to be at the shaft when the 6rst of the men arrive, 
after the pit is done, and to see that no man rid·es there improperly. 

,5600. The Inspector might impress upon the master the necessity of having 
som e person to look after that! 

Yes. 

5601. Supposing he did so, and the master neglected his directions, or that 
·the person· appointed to. that duty did not properly execute it, would· the 
Inspector be able to do anythbg more? 

In such cases I think it would take good effect if they were reported to the 
public, and advertised, or anything like that. 

5602. But the Inspector eould only visit the eolliery occasionally, could he ? 
Yes; at such a place as Hetton, it would take one constantly; always upon 

the spot. . 

5603. Should you say that those accidents from the breaking of ropes are 
'frequent in the North l 

No; I do not think they are; I have heard of other collieries where they 
ride very heavy. 

5604. In buth Hetton and Jarro\v they work with guides, do not they; the 
cages go up and down with guides! 

Yes. 
5605. Should you think well of any contrivance that had the effect of stopping 

the c8~e, in case of the breakage of the rope, on those guides? 
• I thlDk it is a great improvement, the cage. 

5606. Have you seen or heard anything of the contrivance which has been 
la~ely applied at Usworth colliery by Mr. Elliot, the invention of Mr. Four. 
drlDler r 

No. 

~607. tn esse of the occurrence of any aceident, is 
.aSSIstance Y 

There is generally a doctor kept for every colliery. 
(164.16.) 311 3 
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5608. Is there any hospital within an easy distance? . 
No, not except the Newcastle Infirmary. I have known cases that have gone

beyond the colliery doctor that have had to go to the infirmary. 

5609. Have not many of the collieries with which you are acquainted formed 
a club amongst themselves, for the purpose of providing medical assistance in 
case of accidents ? 

Not for medical assistance. 

5610. Surgical assistance? 
No; the colliery generally finds a surgeon with us. 

5611. FOf all cases of illness, or merely cases of accident ? 
Accident, not illness. Then we have sick clubs amongst ourselves, to help us 

to subsist in time of inability of working. 

5612. With reference to these accidents from the breaking of the ropes, have 
you any suggestion which you would wish to make besides that of the propriety 
of the colliery owner appointing some person to look to the manner in which 
the men go up and down? 

No, I have no other suggestion concerning that. 

5613. Are there any other accidents of any description upon which y.ou would 
wish to make any observations f • 

I think not. 

5614. What is the state, 80 far as you know, of the education of the mining 
people in the North? 
. Where I am, at Jarrow, there is a school that any man may set his children 

to; I believe it is only 2d. a week for each child. 

5615. IS'it kept by the owner! 
I think it is kept by the parish; it is called the National School; I do not 

think there are many scholars go there; I do not think the parents are exactly 
satisfied with the educating of them. 

5616. Do you think that, generally speaking, the workpeople are anxious for 
more education in the North? 

In some parts of the neighbourhood where we are. My children go to school" 
and I know of none that neglect it where I live. 

5617. Do you think that if they were better educated, generally, they would 
be more careful in the mines, and that there would be less danger of accidents? 

Yes; it would have a good effect. There are some men that are working who 
are hardly fit to be trusted by themselves; a few that I could mention very 

. ignorant men amongst ~s. 

5618. Should you be anxious, for the sake of ilie safety of the mines, that the 
people should be better educated? 

Yes; I would like to see every youth get education. 

5619. You have heard, I dare say, of what are called Mechanics' Institutes in 
the large towns among the manufacturing population? 

I have heard tell of such. . 

5620. You have nothing of that kind in the neighbourhood of the colliery? 
No. 
5621. Where lectures are given on gases, and so forth? 
We have nothing of tha.t kind about the colliery. 

5622. In those collit'ries in which you have been employed, are most of the 
working colliers able to read, do you suppose? 

A part of them can read. 

5623. Not the greatest part? 
No, I think not. 

5624. According to the best opinion you can form, what proportion or work
ing colliers should you say are able to read? 

I should say not much above one-third of the hewer,s will be abie to read, and 
few of them will be able to write or cipher. 

, 5625. Have 
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5625. Have any of them expressed to you a wish to be better informed, to J"'". Alii,...".. 
bave more education? 

Yes. 19th July t84~ 

5626. They have so ? 
They never had the privilege when they were young. 

5627. Have you ever been an overman or deputy? 
I am a deputy now. 

5628. Have you been deputy long? • 
The~ last three years and a half, I should think. 

5629. Should you say that tbe class of persons to whom you belong. namely, 
deputies, are, generally speaking, persons of any education? 

Yes; a man cannot be a deputy unless he has some education. 

5630. What education must he have in order to be a deputy? 
So as to be able to take down men's names, and such like. 

5631. He must be able to write? 
Yes. 

5632. And he must be able to do accounts? 
Yes. 

6633. Do you find that many of the men who learned to read or write as 
children, from want of practice, lose lhe knowledge which they have acquired? 

Yes; I hav .. lost part of mine for want of practice; I have never gone to 
school since I was ten years of age. 

5634. Do they generally go into the pits as early as they can? 
I think there is a law that they cannot go in before they are ten years. 

5635. But do they generally go in as soon as they are allowed? 
I think they go in at ten. 

5636. Do you think that too early; do you think it better for them to remain 
at school a little longer, so as to get better grounded in their education \' 

I think it answel'S very well as it is. I bave one boy who goes to school every 
night after he comes out of the pit. 

5637. He is not too tired after coming from the pit? 
No; he is better situated than most. 

5638. Are there any Sunday schools in your part el the world? 
Yes. 

5639. Do any of the colliers' chil~ren go to school OD .. Sunda, ? 
Yes, some; some neglect it. 

5640. Do any of the grown-up people go to learn on .. Sunday; are there 
any Sunday schools for grown-up people? . 

No, unless they be teachers; some go to teach; they teach to read; and the 
while they are teaching they learn a little themselves, perhaps. 

5641. Shonld you say that the Act of Parliament passed a few years ago, for 
the purpose of regulating the age of the children entering the mine, for keeping 
women out of the mine, and 80 forth, has been of advantage to the mining 
population? . 

. Yes, it certainly has; I have seeD them begin at five or six years of age. with 
a string tied to tht!m for fear or losing them. 

6642. You do not approve of women going down pits 1 
There are no women where we are. 

5643. Have you ever heard any thing of the Gevemmeni inspection for that 
purpose; did you ever see the Inspector? 

No. 

5644. Is it the practice in the mines in the North to entrust the . door-ways 
to children in the mines ~ 

Yes; but there are meA passing and repassing whe bave charge to look after 
(164. 111.) 3 v ft those 
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JoAn AtTcinson. those doors; if anything happens the deputy is sent for, and such like; if he is
not there, he is sent for, or searched for. 
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Martin Jllde. 

5645. Do you think .that there is p~opcr precaution taken as to the doors ? 
Particularly there, smce the last mIsfortune. 

5646. You are speaking of Jarrow ? 
Yes. 

5647. Generally speaking, have you any menns of saying whether that part 
of the arrangement iSlroperly lopked after? 

It is properly looke after there. 

'5648. You cl;lnnot speak of any other place? 
No. 

5649. Is there anything more which yolt wish to say yourself? 
No, I think not. 

The Witness is directed to withdraw. 

MARTIN JUDE is called in, and examined as follows: 

56.50. ARE you a miner in the North of England? 
I am not working at present, and have not been for six or seven years; I have. 

been in a little business; I have retired from it. 

5651. You went into the mine as a boy, did you not? 
I did, at eight years of age. 

5652. How long did you work in the mines !' 
I have workt;d in the mines about 34 years. 

5653. In what mines have vou worked? 
I commenced at Wallsend.· 

5654. In Northumberland! 
Yes. 

5655. Did YOIl stay all your time at Wallsend, or did YOIl work in othel."-
collieries? 

Probably about eight or nine years. 

5656. After that, where did you go! 
I went to Heworth colliery. 

5657. And after that? 
I went to Washington. 

5658. Where is tIlat ? 
In Durham, not far from Heworth. 

5659. Did you stay there till the end? 
The next I was at was Walker colliery, in Northumberland. 

5660. Did you go to another? 
I have been in one more, St. Lawrence, since iliat. 

5661. So that you have had experience of a good number of collieries! 
Yes. 

5662. Since you left the mini"ng employment, have you been down any pits> 
at all? 

No; I have not. 

5663. You cannot speak, then, to their actual condition at ilie present day? 
I cannot, excepting what I have been informed by other parties. I have been 

in connexion with miners a long time. Since I left the mines they chose me to
be the leading man amongst them, as treasurer, and I was obliged to leave on 
that account, and I have been in connexion with them in that capacity for a long 
time, and they wished me to come to represent them, and to state their convictions. 
to the Committee; I would rather that one of themselves had come. 

5664. From 
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5664. From what you ha"e ascertained upon the subjl'ct by' communication ' MJfrtin J"c1 .. 
with others, should you say that, the condition of the mines at the present day 19\" luly .849. 
is beiter than that to which you were accustomed fonnet'ly, as regards the danger 
of accidents? 

I think not. 

5665, You tllink they are not improved? 
Not at all. 

5666. Is not there more attention paid'to ventilation now tIuln there used 
to be? 

There is more attention paid, I think, to get larger currents of air down; but 
they still work to tile verge of danger. I went only a fortnight ago to various 
collieries to ascertain from the parties the state of the ventilation at the following 
collieries; at Hetton colliery, at Washington colliery, at Usworth colliery, and 
at Seaton Delaval colliery, and Walker colliel'Y, and Wallsenil, nndthey in
formed me there that they were working in a very bad atmospllere in the face 
of the workings, notwithstanding that great quantities of air got down the shafts. 

5667. What does that arise from? 
From the want of conducting the air. 

5668. Should you say, from your cxperience, that it is a \'ery common fault 
that the air is not properly conducted? 

It is, indeed. 

5669. What do you think is the principal defect? 
I think, in the first place, it is frOID the want of proper and sufficient parties 

to do the work. Economy is the order of the day with them; there are too few 
parties as deputies, and as wastemen, and 8S overmen. 

5670. Supposing that there were- wastemen and overmen enough, in what 
I'cspeets do you think it requisite to alter the system observed in collieries 
generally? ' 

To- send the currents of air to the face of the workings by brattices, by stop
pings being properly put up, and doors. 

5671. In your opinion, the currents are not taken far enough into 'the 
worldngs? 

They are not. 

5672. They are brought back short of the parts where t1ie'y sb{)uld be take~ ? 
They are taken faintly in, instead of strongly in. , 

5673, Is it not very much the practice now to, what tlley caU; split the air; 
10 subdivide the air? 

It is. 

5674. Do not you consider that that is a desirable plan 1-
I think it is desirable if not carried too far ; and I think it has been carried too 

fur .. , 

5675. What do you think is the cause of the weakness of the current; sup
posing thnt the air was taken to the face of the workings completely, would the 
current, do you think, b~ strong enough for the purpose of ventilation, in the 
cns~s where you have said that it is deficient? 

No; in some cases they require a stro11ger current, a larger current. 

5676. Is there any other mode, do you think, of guarding against accidents 
of thnt kind but by passing a strong current through the mine! 

I think it is the saft'st, nnd the most to be relied on. 

5677. Are there any points in the methods of working which you think 
o\1..-ht to be altered, for the purpose of making them safer? , 

i ~hould prefer having it as it was formerly, to have the pillars wOl'ked on.the 
fur SIde of Ihe royalty, instead of being worked a8 they are, at almost the com
mencement. 

0678. To go to the further point to begin t 
Yes. . 

(164.16.) 3X 5679. At 
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M4m.. JIuk. 5679. At present the coal is worked partly forward, Ilnd then backward,~is it 

19th July 1849. DO~~ back workings, following up the whole coal; t~e pillars are taken Ilway, 
and reservoirs of gas are formed m every part of the mme. 

5680. Are not the most dangerous parts of the mine always the further parts, 
where there are the wastes; what they call the goaves ? 

Yes. 
56'81. Would not those equally exist in the manner of which you speak ? 
They would indeed. 

5682. Therefore the danger arising from those would be the same, would)t 
not 1 

Not exactly so; the current of air could sweep them off cleaner than having 
to pass through so many places where the air is split. 

5683. You think that if the other air·passages were more simple, they would 
be able to carry the current round there better 1 

Yes. 

5684. Have you been in mines when they were in a dangerous state? 
I have. I have been into the Wallsend colliery, where I have worked with the 

carbonic acid gas, that has made me fall down, and I have had to be dragged out 
by the agent. 

5685 . .After an explosion! . 
No; just. working in it as it was present in the workings. 

5686. Have you ever been in a pit when an explosion actually took place? 
Yes; at Wallsend colliery, previously to the invention of the Davy lamp, we 

were frequently leaving work from slight explosions; they were working in 
the pillar.workings; we had steel mills and candles. 

5687. Is that reckoned a fiery mine? 
It was; it is worked out now; that was the Wallsend High Main. 

5688. That was the original Wallsend? 
Yes. 

5689. Was that a fiery seam? 
It was not a very fiery seam, excepting from the pent-up gases, with the creep 

or thrust. . 

5690. Was the system of ventilation in use in the Wallsend colliery at that 
time as good as is generally adopted now, do you think 1 

There was much more attention paid to it; there were eight or ten wastemen, 
and they were at certain distances; they watched the candle, and could tell 
when it was near the point of danger by practice; they were there night and 
day watching it, and though the flame has been going up the furnace frequently 
when I have been there working, yet it was always kept below the point of 
danger by those men watching. 

5691. Yet you say there were frequent accidents? 
Frequent, but always slight; never any great explosion to carry away lots of 

people at once. • 

5692. Do you attribute that entirely to watching? 
I do. 

5693. What were the means of ventilation at that time? 
Simply coursing the air, and so on. 

5694. Was there any furnace? 
Yes, taking the whole of the column through the whole of the workings, not 

splitting it at all at that time. 

5695. Were there two shafts 1 
Only one shaft then. 

5696. Only one shaft, with a brattice? 
With a brattice, a partition. 

\. 6697. Do 
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5697. Do yon think that by splitting the air, and subdividing the" mine, it is 
possible to confine the effects of an explosion within small parts of the mine? 

I believe it was intended, but it has not been found to answer in practice.. 
There have been greater quantities of people carried off at once since the splitting 
of the air and district working was brought into practice than before, when the 
air was coursed. 

5698. To what should you attribute that? 
To the presence of a greater quantity of ~ in these goaves, and when once 

an explosion takes place, it generally connects itself with all those goaves, the 
same as was sworn to in the evidence at the Haswell inquest, where it wa.q said 
that one goar was in connexion with another, and the fire had gone from one to 
another, and incre8.'!ed the explosion. . 

5699. But why should the splitting of the air and the subdividing of the 
mine increase that danger? 

Each portion of the mine has its quantity measured out to it, and cau have no 
more, whatever may arise. 

5700. Supposing it to be proved that by splitting the air you can obtain a 
larger amount of ventilation upon the whole than you can by taking the air in 
one current round a great distance, would not the ventilation thereby be 
improved? 

Yes. 

5701. You are not aware whether that has been ascertained by experiment? 
It has been done so up to a certain distance, but they increase the distance 

now further than they did when they did not split the air; they work at greater 
distances, and under increased danger. 

5702. Are not you aware of the fact that, with a given amount of current 
down a downcast shaft, you can pass a larger quantity of air through a mine 
by splitting it, than you can by keeping it in one current through a great number 
ofyassages 1 • 

cannot say that, indeed. 

5703. You do not think so? 
No. 

5704. You should be surprised if it were ascertained by experiment to be so ? 
My opinion is that the upcast shaft being of a certaiu diameter, and the down-

cast also of that diameter, there cannot be an increased air further than filling 
the shaft, both the upcast and downcast. 

5705. Are not you aware that the friction in passing. a large body of air 
through passages without splitting it is very great? 

Yes, there is that drawback upon it. 

5706. Then supposing you have a large current to pass through a great 
number of passages, such as at Hatton, should not you suppose that that must 
cause a great obstruction of the current? 

Yes, there is no doubt of it. 

5707. And a greater obstruction in proportion to the amount of air passing? 
lres. . 

5708. Should 'ou consider the want of sufficient quperintendence to be the 
principal cause 0 the dangerous state of mines! 

There wants first, I think, larger main air-ways, double air-ways instead of 
single; in many collieries they are only single; I do not know any where they are 
doubl .. ; I think they should be double air-ways, and the column of air increased 
MO as to give a certain amount to each man as they do now; but it is so faint that 
they get it in a stagnant state, and I think it should be so increased as to give 
every man a good proportion of cool air. 

5709. DOloU think that in very extensive collieries without more than one 
shaft it woul be possible to accompliEh that? 

Not with one shaft only . 

. 5710. Take the case of the Jarrow colliery, of which we heard from the last 
Witness, which is a very extensive colliery, and has only one shaft, divided by 

(164. 16.) 3 x 2 brattices 
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brattic~s into three, do you think that it would ~e possible in such a case to esta
blish such a system of veutilation as would effect what yot! say ought to be 
accomplished? 

I think it could not. 
5711. Then holV would you proceed to improve ventilation in a case like that' 

suppo~incr that you had the power to do so 1 . . 
I would make it imperative ·that a certain quantity of air should he afforded 

to each man. 

5712. How would you ascertain that? 
By the thermometer; by the heat and. the presence of a brattice; each man 

"an tell when it is warm, and he is working in a state injurious to health. 

5713. But each man could not tell the amount of air passing, could he.? 
No; I could tdl myself; I have ascertained each day whether there has been 

an iucrease 01' decrease of air given; sometimes from a door being hung, there 
would be nice cool air; but previously to that it w()uld be warm and unpleasant. 
and you could not work &0 well. 

5714. Supposing it were made imperative to have a certain quantity, it would 
be necessary. would it not, to ascertain that quantity 1 

Yes. 

5715. How would you do that in the case of a large number of men working 
in a colliery 1 

I think it is capable of being done; that the area of each part and passage 
could be ascertained from the height of the seam, and the quantity of men that 
was likely to he employed as a general staff: some collieries have 300; some 
400;. some 200; and some 100. 

5716. Then you would take it in the whole? 
"Yes. 

5717. By a calculation of the quantity of air brouglit down, and the number 
of men in the pit, you would ascertain the quantity allotted to each? 

Yes. 

571B. That would not give you the quantity. which each man had,. but only 
the average quantity supplied to the whole number? 

There would be an approximation. 

5719. One man might have a great deal more than another. practically, and 
another a great deal less, might not he? 

Quite so. 

5720. Then you coulil not secure the same quantity for each man? 
You could, as nearly as possible. 

5721. Supposing that a smaller number of men was in the pit at any par
ticular time from any particular cause. and therefore a smaller amount of venti
lation was sufficient, and that Ilumber of men was increased, would you increase 
the ventilation in proportion ? 

Yes. 

5722. But supposing that a system was established by which a full amount of 
ventilation was secured for all times in the mine. would lIot that be a better 
method of doing it than var'ying the ventilation according to the number 
of men? 

Quite so; I am only for having it varied by increasing the quantity as they 
increase the area of the workings. 

5723. Do YUli know whether it has ever been the practice for the men to 
observe the different states of tbe atmosphere as regards the condition of the 
mine 1 

I have done so myself. 

5724. Have you become convinced that the pressure of the atmosphere, or its 
lightness. has an effect ul!'Jn the (!auses of. da(lger? . • 

Yes. a gr~at dell!. \ 

5725. There 
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5725. There is a greater escape of gas, is there? 
There is indeed. 
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5726. Have you ever known a barometer used for testing the condition of a 
mine? 

Never, when I was down the pit. 
• 

5727. Is there any particular season of the year at which accidents occur 
inore than at others 1 

Frequently in September and August alld July. 

5728. You think they are more frequent at that time than at others 1 
Yes. 

5729. Have you observed whether they occur at any particular state of the 
wind? 

Generally from the south-west wind. 

5730. Should you say the same of the early part of the summer, and the end 
of the spring? 

Yes; when I was working at Backworth colliery it affected the blowers much 
more in the spring; we had more west wind prevailing. 

5731. Should you say that accidents were more frequent about that time; 
abont April or May? ' 

Yes; and in the summer season, especially in the south-west winds, blowers 
give out very much. 

5732. Have you ever had any experience of any mode of ventilation besides 
the furnace t 

No. 1 have been to Seaton Delaval where Mr. Gurney's apparatus has been 
introduced. 

5733. You ha'Ve not seen it, have you r 
I have not. Two of the working men who were selected to be sent up have 

been down. with the permission of Mr. Forster, to see it; their names were 
sent up with a nnmber of others for the Committee to send for. 

5734. Do you know what their report was upon it? 
They seemed to approve of it very much. 

5735. Did they go down into the workings? 
They are working there regularly, and though they state to me that there is 

an increased quantity of air in the main passages" the people derive no benefit 
in the workings; they are working with the lamp still, and that only proves 
what I say, that it wants direction, so as to ensure its being carried through the 
workings. 

5736. Do y<-u mean that there is no greater current of air through the work. 
ings than there was? 

.!here is no greater current than there was previously to it. 

5737. Because it is not properly distributed? 
Just that. 

• ~738. Do you ,look upon it that that is the fault of the viewer of the mine, or 
IS It the. neglect of the persons who have to watch over the working of the 
mine! 

Sometimes botb; tbe viewer sometimes prescrihes the quantity of brattice to 
be sent down, and when the deputies have not sufficient quantum, they cannot 
put it up; sometimes it is the fault of the deputies. 

5739. Are the brattices very insufficient, generally? 
Generally very much ne~lected in putting up; loosely and slovenly put up ; 

some of them full down belore th~ board gets up to the pillars. 

5740. Do you think there might be an improvement in that respect? 
I tbink more attention would be paid to that if there were more meli. 

employed in that way; as it is, a man just tacks them up in any way to get 
through, and they are floequently imperfectly put up. 

(164.16.) 3 x 3 5741. We 

MamnJruh. 

19th Jqix 1849. 



Marlin Jude. 

19th lur 1849. 
) 

534 MINUTES OF BVIDENCE BEFORB SBLECT COMMITTEB ON THl! 

5741. We understand that the workpeople are very anxious that there should 
be some inspection established by Government? 

Yes; they are indeed. 

5742. Do you look upon it, yourself, that that would be a great additional 
security to them? 
• I think it would. 

5743. Did you ever consider at all in what manner an inspection of that kind 
ought to be established? . . 

By a general supervision of the mines, and having parties to. visit at intervals 
and at short intervals too, I think. ' 

5744. Do you consider that it would be a matter of considerable difficulty 
for an Inspector to make himself thoroughly acquainted with the workings of a 
large mine ? 

If he had had no practical experience of it before, it would be a matter of 
difficulty. 

5745. Supposing that you yourself, having had practical experience, had to 
make yourself acquainted with all the workings of the Hetton mine with which 
you are not acquainted, would it not be a matter of considerable difficulty? 

No; I think not of great difficulty to go through a large portion of the 
works; being well acquainted with the air-ways, and where to look {or danger, 
I could soon go to find it. 

5746. Without having known the mine before? 
Yes. 

5747. There are great distances to go, are not there? 
Great distances. 

5741:!. It would take a long time, would it not, to go over a mine like that? 
Yes, it would take a man a week. 

5749. Then if the Inspector had many such cases as that to inspect, he would 
find his time fully occupied, would not he; how many could he inspect in a 
year? 

I think that the chief difficulty would be in the first beginning; that a8 the 
thing was established, the mines would be kept in a more perfect state of 

• ventilation, and hence less visiting would be required, and fewer Inspectors 
needed. 

5750. A good deal would depend, would it not, upon the facilities afforded to 
the Inspector by the persons connected with the mine? 

Indeed it would depend upon that. 

5751. Therefore it would be very desirable to make the inspection such as 
should be received in a friendly spirit by the managers of the mines! 

Yes. 

5752. What powers do you think ought to be given to the Inspectors, bearing 
that point in view! 

I think they should have the power, when they see a dangerous place, to call 
in question the utility of working that place. 

5753. How sh~uld they do that! 
By apprising the master of it. 

5754. And by requiring him to make an alteration? 
Yes. 

5755. Do you think that in so doing the Inspector ought to have the power 
of ordering the master to do so upon his own authority, or should he merely 
point out to him the danger, and make him responsible for altering it? 

I think he should just point out the danger, and require it to be done. 

5756. And leave upon the master the responsibility of not doing it? 
El!tirely. 

5757. You would give the Inspectors a right to examine the mines? 
Yes. 

5758. And 
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5758. And to see the plans r 
Yes. 

6759. Do you think that that would be necessary? 
I think it would, indeed • 

• 
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6760. Should you think that, supposing Inspectors were appointed with those 
powers, well. qualified persons, and to make suggestions with respect to the 
danger of mines, those suggestions would be generally attended to by the owners 
of mines? •• 

I think they would generally be. 

5761. Do not you think that it would be very desirable, in whatever was done 
with respect to Government inspection, that the responsibility of managing the 
mine! should be left with the owners of the mines? 

I do; I think it should be so. . 

5762. And you would not think it desirable that Inspectors should be ap
pointed with such powers of interfer.mce as would make them responsible for 
managing the mines? 

No; I would like to have them responsible for not attending to their duty. 

5763. But not for the arrangements of the mine? 
No. 

5764. You would be glad, then, to see Inspectors appointed, on the part of 
Government, with the power of examining mines, and making themselves 
acquainted with the conditions of the mines, and with directions to remark 
upou anything that was wrong in a mine to the owner, and to report upon those 
circumstances? 

Yes. 

5765. Are the persons to whom the practical superintendence of the mine is 
committed, such as overmen and deputies, generally, do you think, well qualified 
for their office ? • 

Not generally so. 

5766. Does much of the safety of the mine depend upon them? 
A great deal 

5767. Do you think that there would be any mode of raising their quali-
fications? 

There wants a great deal of that. 

5768. Are the means of education generally deficient? 
Very deficient. 

5769. To what should you look, principally, as a means of improving that 
class of persons! . 

1 think that there might be schools established higher than the common 
schools that are now in the collieries, and that schoolmasters might be properly 
brought from these Normal schools of the Government, and that there should 
be facili!ie~ give.n in every shap~ and way, to give them education by regular 
MechaDlcs InstItutes of some kind, and sllch as that.· 

5770. To give them mining information? 
Ye!; and scientific instruction. 

5771. Are you of opinion that, supposing that was done, and that those per
sons were better instructed on those points, they would be better fitted to execute 
the duties which they have to discharge? 

I do. 

5772 .. A.nd that it w0!Ild contribute t~ the safety of the mines? 
Yes; It 18 frequently mdeed that the Ignorance and the obstinacy consequent 

upon it risk many people's lives. 

5773. Independently of the case of the overmen and the deputies,· is that the 
case also with the workpeople? 

Much more so. 

(416.18.) 3x4 5774. Have 
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5774. Have YOll known many cases of danger occurring from. the ignorancil 
of the workpeople'? . . .. 

No ; j have been very apprehensIve, at mallY times, of danger ansmg from 
ignorauce and obstinacy on the part of the work people, and also on the part of 
the overmen and deputies. • 

5775. You have known cases where the men have wilfully opened d'eir lamps, 
Jiave not you 1 

No; I cannot say that I have; J am glad to think that that is rather 
eKaggerated. 

5776. Do you think that it is not frequent that men make use of naked 
candles, or open their lamps in dangerous positions? .' 

I think not; I worked with a lamp for a long time at Walker colliery, and 
have hardly heard of anything of. that kind being done; I have worked six or 
seven years in Walker colliery with nothing but Davy lamps. 

5777. Arc they not much tempted to do so from the deficiency of light iii the 
Davy lamp? 

There is a great deal of temptation in that respect, inasmuch as they are 
obliged to have the coals well cleaned, and the light is very deficient for doing it. 

5778. But your observation would not lead you to say that that was of fre
quellt occurrence f 

Not very frequent .. 

5779. If a mine could be so well ventilated 'as to enable the workmen to use 
candles, of course that would be a great ad vantage! 

A great advantage indeed. . 

5780. Have you worked much with the Davy lamp 1 
I think I have worked with it six or seven years. 

5781. Have you ~ver worked with any other V 
No. 

5782. Are you quite satisfied of tbe efficacy of the Davy lamp l' 
No, I am not; I always felt alarmed when I saw the lamp explode, and 

frequently inclosed it in my jacket, and made away with it to where there was 
more air. 

5783. You would not feel so much confidence iu it, then, as the last "'itness, 
Atkinson? ' 

1 do not. 

5784. Have you ever seen it red-hot? 
I have worked with it when it was near to that point, but I have generally got . 

it down before that. 

5785. At any I'ate, neither the Davy lamp, nor any other lamp, is a substitute 
for a proper ventilation? 

I think it is not; it should not be allowed if it could be helped. 

5786. The ventilation depends entirely upon the partitions, does it not? 
Just so; and the stop pings and doors. 

5787. Are the doors properly guarded, generally? 
No; they have a system now in the North country of having fly-doors sub-

stituted, which is a mockery. 

5788. What is that? 
A door ou hinges, which has no stanchion, and it flies backwards and forwards. 

5789. A swinging door? . 
A swinging door, and each man with his tub pushes it this way and that way, 

and it is some time before it gets to its centre of rest; it is llardly ever at its 
centre from the frequent passage to and fro, and it is making tbe men complain 
"cry much from the want, of continued air; the air is unsteady, and not con
tinued, and they are "cry apt to be knocked down by the tubs going against 
them. 

5790. In 
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5790. In that case, is the man who was put to attend to the door dispensed Marlj"Jutk. 
with 1 / __ ----"- -

Yes. 19th J"ly 11149; 

5791. In that case, the door is left to act by itself entirt>ly? 
Entirely so. 

5792. Is that lately introduced? 
It has been introduced within late years; 10 or 12 years. 

5793. Before you left the mines? 
• • 

Before I It:ft the mines. 

5794. Generally speaking, are the persons to whom the doors are entrusted, 
even where they are not swing doors, fit for that duty? 

I should say not, being mere boys. 

5795. They are generally the youngest boys that are admitted, are not they? 
The very youngest. 

5796. Have you ever known many accidents from falling down shafts? 
They are not very frequent in the North country; there have been rare occa

sions of parties getting down when the banksmen have not been present, when 
the men have had to go down; there is a sort of rushing with the young boys 
and thoughtless lads to get down first, and there have been one or two instances 
where they have thrown themselves down, which have come to my knowledge. 

5797. How do you think that that could be best prevented? 
Only by the banksmen or the proper men of that sort being there to prevent 

them. 
5798. That must be rather a matter of arrangement for the mine owner? 
Yes, they generally do so in the North; the banksmen generally put them on 

in that way; but in some cases it has not been so. 

5799. And are the banksmen generally attentive to their _duty, or are they too 
apt to be neglectful of it ? 

They are generally attentive. 

5800. Are there any other points connected with the subject which you wish 
to observe upon? 

There is, as to examining the mine before the men go to work. 

5801. Is it the custom to examine the pit properly before the men are allowed 
to enter it in the morning? 

It is a partial custom; it is partially observed, and I think it should be 
imperative. 

5902. It sllOuld be required in all cases? 
Yes. 

5803. Where it is done, how is it generally performed? 
By the overman ~oing down, and the deputies, before the men. 

5804. Has he to go over all the workings 1 
Yes; it is done among the parties. The overman will take one district, and 

the deputies, if there are two or three or more of them, will take Iolach a separate 
district. 

5805. Is that not done in many collieries in the North? 
It is done in many. 

5806. But nut in all? 
Not in all. 

5807. Do you think that the proportion between the up and the downcast 
shafts is generally ill observed 1 

It is; we frequently have the upcast the least. 

5808. WIlen you say that, do you mean to apply that observation to cases 
where there are separate shafts, or merely where the shaft is bratticed off and 
divided! 

In each case it i~ equally the same. In Jarrow colliery there are three different 
(164. 16.) 3 Y shafts 
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shafts with partitions, and two of the~ are down~~ and one up; one-third is 
upcast and two-thirds downcast, and m some collienes we have three or more 
pits, and have one upcast and the rest downcast. I think a greater body of air 
would be got into operation if they made the upcast larger. 

5809. Would it be possible to make the stoppings and brattices of a mine 
more secure than they are without very much increasing the expense of the 
working? 

A very little increase of expense will make that perfect. 

5810. How would you propose to do it f ' 
The brattices should be kept in a sufficient stock on the colliery, instead of 

having to make them when there is a necessity for them; some collieries have 
no stock on hand for brattices; and if there were a stock on hand, it would cost 
no more in the end, and they would be always ready. 

5811. Of wood? 
Yes. 

5812. Do you think that the wooden partitions are sufficiently strong to make 
a mine secure f . 

I think they are. 

5813. In case of an explosion, are they not all blown out f 
The stoppings should not be of wood at all. 

5814. They are constantly of wood, are not they? 
Many of them are; stoppings are sometimes of wood, but they should not 

be so. ' 

5815. How are they made in the best cases ? 
With brick and lime. 

5816. A regular wall? 
A regular wall. 

5817. And stone? 
Sometimes stone, when they can getthem. 

5818. Are the plans and sections generally deficient, or well executed? 
There might be a continual supplying of those plans and sections to a certain 

office, in order to avoid coming into contact with other wastes. 

58 19. You think there ought to bE' some place of registry ? 
I do, indeed. 

5820. Do you know any cases in which old workings have been unexpectedly 
opened? 

Yes, one or two, particularly Heaton, in May'1815, and Oaklegate. 

5821. Was there any danger f 
No accident of late has happened at OakJegate, but it was very dangerous; 

very nearly so. . 

5822. Do you think that anything might be done to obviate the consequences 
of the stoppings being blown away, in case of an explosion? 

I had a personal observatio n of that in ilie Wallsend colliery. ,There was a 
door hung up at the roof, and kept suspended there; there was a short prop of 
wood, and when an explosion happened, it was expected to be driven out, and if 
the regular doo! was carried away by the explosion, this would fall down, and 
keep the ventilation good. I was in that pit when it fired, and it so happened 
that t?e regular door was carried away, and this prop was driven out by the 
explOSIOn, by the force of the wind; the door fell down, and kept the ventilation 
good, and all \Vithin that door saved their lives by it. 

5823. So that that contrivance was quite successful in that instance 1 
Itwas'~ 
5824. Is at method adopted in any other collieries? 
I think it 1 not; I never saw it in any other place. 

5825. Whose 
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5825. Whose invention was it? 
Mr. BuddIe's. 

5826. Is it still in operation there 1 
I believe not. 
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5827. Do you know at all why it has been discontinued? 
I am sure I cannot say; I was surprised that I could -not hear of anybody 

carrying it out when I was inquiring, ,. 
5828. In your case it seems to have saved your life? 
It did, and several other parties that were with me at the time. I WII8 workmg 

in a pit at another time-this is as to deputies and overmen being insufficient-the 
gas came oft'suddenly, in greater quantity than "sual; the brattice was about 12 or 

4 feet back from the face, and I was working with a candle; we were working with 
.:andles then; and observing that the candle was in1luenced by what I thought 
some extraneous matter, I took it up, and went back to Dbserve if there was.a 
current of air coming up there; it was very faint, and I went back to the broad 
end, out of the way, into the main air-course. I sent for the overman; be came, 
and said, that he had ordered the deputy to hang a door at the broad end two 
days previously; the deputy had neglected to do so; his excuse was, that he 
had not time; he had so much to do; the overman went up the board; he bad 
a Davy lamp, and 18 feet from the face of the work; the Davy lamp was filled 
two feet from the bottom of the seam; there was a mass of gas that would have 
killed me, and others. All thnt was swept away in one-half hour, when the door 
was hung up, and I went and worked with a candle, as usual. 

5829. An accident occurring in that case would have occurred entirely from 
the negligence of the overman? • 

Yes, or the deputy; he had given bis orders; it was between the two; tbe 
other said that he had not had time. 

5830. In that case, no question of ventilation and no inspection would have 
secured the mine against the accident, provided the overman had not done 
his duty! 

Just so. 

5831. Is there anything else upon which you wish to observe? 
The principal thing is, that the main current of air should be increased, if the 

owners and viewers would just take that view of it, without competing with 
each other in tryin3 to work the coUieries cheaper than each other for the purpose 
of gain (I suppose) to the owners; but which, I think, in the long run is not a 
real gain, but more generally a loss to them. 

5832. You think that the security from explosion is a question of economy? 
Entirely so. 

5833. It would be profitable to the owner to secure his mine against accIdents, 
even at a little expense? 

.¥ Be; I think they could be generally avoided, if it was not for this false 
economy. 

5834. That falie economy. is not observed in the largest and best mines, 
generally speaking, is it ? 

The largest and best are liable to it; they save a' few shillings for brattices, 
and doors, and stoppings, and the wastemen being fewer. The collieries have a 
less staff of officers now, though they are much more extensive than that they 
bad formerly. . 

5835. Should .'ou say, from what you know of the state of the districts at 
present, that the larger collieries are the best managed or not! 

No, I think not. I should like to observe that miners complain as much and 
.as justl y of the want of proper ventilation in collieries where no inflammable 
gas exists; but where carbonic acid gas prevails to a great extent, the health is 
injured so much by it. I have worked in a colliery where the Davy lamp was 
burning 20 yards from the place of work, and had to be kept alight by a boy set 
purposely by the master to twirl it round, and that is the case at the present day 
at that same colliery, the \V alker colliery. 

(164. lG.) 3 y 2 5836. Therefore, 
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5836. Therefore, you would say that although the danger of explosion may be 
prevented the danger to health cannot be prevented? 

It can, by the proper c6nducting of the air. 

5837. But as long as the-air remains in that state, the health of the workmen 
must suffer? 

It must indeed; it suffers materially. Many workmen would rather work 
exposed to the danger of fiery collieries, t~an in those where they are exposed 
to the carbonic acid gas, because, though It sweeps numbers away, they enjoy 
better health for the time, and they expect not to be killed by an explosion. I 
may mention that I have als? inquired two or three times. at M.onk W earmo~th 
colliery, and at U~,,:orth c!llhery, where t~e !llen a,re workmg WI.th ~r. Clanny's 
lamp, as to the utIlity of It, or the superIOrIty' of It, and they give It a superior 
character as to affording them lignt. 

5838. Do they approve of it in other respects? -
They say that in all respects it affords them a better light, and I asked them, 

w~s the principle of safety the same, and they said, yes, as far as they knew. 

5R39. Do they complain of the weight of it? 
Only in slight instances. 

5840. Do they mention instances in which the glass has been broken? 
Not one, that I heard of. 

5841. Should you say that the weight of a lamp is a matter of great 
importance! 

No, I think it is not, if it is not too heavy. 

5842. You, know the Clanny lamp, do not you? 
I have only seen it lately. 

5843. Have you held it in your hand? 
Yes. 

5844. Should vou say that it was inconveniently heavy for the workmen? 
I think not. • -

5845. Is the glass any objection, do you think ? 
I would not say the glass was not objectionable, so far as the probability of its 

being touched with water when heated. _ 

5846. But you have not heard of any such case in ,the mines in which it has 
been employed? 

I have not. 

5847. And the light which it gives is a great advantage, is it not! 
A great advantage, and I think, if it is equally safe, it might be regularly 

worked with, instead of the Davy being employed where there is an expected 
danger, and the men have a better light. 

5848. Would it not diminish any temptation which the men might have to 
open the lamp? 

Yes; that is what I mean. 

5849. Have you e,'er ~nown any cases where the lamp has been broken by 
the miner's pick? 

Yes; accidentally. 

5850. Do you think that that is an accident which is very likely to occur 
often? 

No; it is a very rare case indeed; I was at Walker's colliery six or seven years, 
and I only knew of one case or two where it was accidentally hit with a pick. 

5851. A workman may generally avoid that, may he 1 
Yes. I would just say as to the inspection of mines, I believe that the great 

ody of coal owners and colliery owners would not object to a general inspec
.ti ; no doubt there are some who would object to it. 

Who would object to any inspection? 
inspection; and I think it should be imperative that their collieries 

should 
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-1lhould be inspected i y a Governmeht Inspector. 'This is a copy of the Petition 
which was presente to the House of Commons from the mines of the North. 

The Witl!-ess delivers in the same, which is as follows, : 

PETITION TO PARLIAMENT. 

To the Right Honourable the Lords Spiritual and Temporal, in Parliament assembled. 

The PETITION of the Colliers and MinerS of Northumberland and Durham; 

• Humbly showeth, , 

That your petitioner. are from day to dnyl ,xfosed to imminent dangers wbile following 
iheir employment, and that a great numbe.· the friends and relatives of your petitioners 
have been killed and otherwise deprived of IiL by explosions of fire-damp and other cala
mities incident to coal-mines; and that upwards of 300 miners bave met violent deaths 
during the fir.t months of this present year. I ' 

That your petitioners have learnt with grelf • "\ that your Lordships bave recently 
revised and passed a Bill, called the .. Passen!'.e~ • '-I)ich very properly provides that 
all owners of shil's, &c. conveying passengers to the Uni",d States, or the British Colonies, 
shall so construct and fit up such vessels with a view to provide a sufficien"y Ilf light and 
air. that passengers shall not in their berths he exposed to the injurious e/fects of a vitiated 

, and unhealthy atmosphere; that penalties are also imposed upon such owners of ships not 
complying with the terms and conditions of such enactment. 

That your p~titioners (irrespective of being exposed to those fearful accidents which 
instantaneously dep"ive them of life) are also obliged, when following their employment, to 
WOl'k in a very vitiated and unwholesome atmosphere, with manifest injury to their constitu-
lions, and derangement of their general health. ' 

That your petitioners are desirous of representing'to your Lordships that the appointment 
of properly qualified In"pectors of Mines (such Inspectors being practical miners), who shall 
"is.t the pits at short intervals, and be empowered to enforce a system of healthr ventilation 
of mines, would in'a very material degree be beneficial to the health of your pet.tioners, and 
considerably lessen the dange.'S to wb.ch they are exposed. 

That your petitioners would respectfully submit to your Lordships that sufficient evidence 
has been given by the Reports of Sir H. De la Beehe, and other Commissioners appointed 
by the Govemment, to inquire into the causes of accidents in coal mines, toaethe.· with tbe 
continued frequency of such accidents, as to enable and justify your Lordships to legislate 
thereon; your petitionel'S WQuld, therefo ..... implore you.' Lordsh.ps, before thia Sess.on of 

, Parliament closes, to provide, by some enactment, a proper protect.on to th\llives and health 
of your petitioners. ' ' 

And your petiti~llers will ever pray. 

The Witness.] The miners are getting up R petition now for the purpose of 
impressing these views upon the Legislature. • 

5853. In this petition it is stated, that the petitioners desire that Inspectors 
SllOUld be appointed, ", and be empowered to enforce a system of healthy venti
lation of mines" ? 

Yes. 

,,5854. What is precisely meant by the expression "to enforce a system of 
healthy ventilation"? 

That if, when passing through the mines, they should find a man working in 
a dormant or stagnant atmosphere, they should consider, that not, a healthy 
ventilation. 

5855. But how should they be empowered to enforce it 1 
By calling upon the owner of the colliery to give him more air. 

5856. Does it mean that the Inspectors should be invested with the power of 
directing the owners to take certain steps, and of subjecting them to penalties if 
they did not? 

It would meaD this: that if the Inspector found that the establishment had 
not sufficient brattices and doors to convey a sufficient quantity of wholesome 
air to those men, he should order it to be done. 

[.857. That the Inspector should order it? 
Yes; that he should communicate to the master the necessity of some more 

air being conveyed to that man by some known mean\!, some of the regular 
practical means of getting air up. 

(164.16.) 3 y 3 5858. Not 

Martin JuJr.· 
''""'"'-

19th Ju:y ,849, 
__ J __ . _ _ ---.., 
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- have rec9you think that there would be no difficulty in a course like that? 
of Ith~.bthe generality of collieries; in some particular case there would be 

6""~. l.ltficulty. . ' .. 
5860. Supposing a case in which there was a difference of opinion between 

the Inspector and the viewer, the viewer being a very competent person, would 
there be no difficulty in giving the Inspector the power to decide the question 
and to impose a penalty? 

It would oome to this: if the Inspector saw that this place was much more 
neglected than the ordinary workings of the pit, that while the others were well 
and healthily ventilated by means of brattices and doors, &c., this particular 
district had not those means, he could easily name it; and as soon as he named 
it, it would be upon the part of the viewer to do so, and he would naturally feel 
it his duty to do so. . 

5861. Supposing that the viewer denied the fact, or disputed the cause of it ? 
Then, I think, he should be obliged to do it by some means. 

5862. That the Inspector should have the power of enforcing his own opinion 
in spite of that of the viewer r 

Yes. 

5863. Do you think that that would be a proper course to take? 
I think it would. 

5864. Would you be always sure that the Inspector was in the right, and the 
viewer in the wrong? . 

Yes. 

5865. Would not that rather be an arbitrary proceeding? 
Yes; but I am afraid that we could not get it done otherwise. Sometimes 

people are very obstinate in their own opinions, and I find that the Legislature 
have carried out that principle in the Passenge.rs' Act; it is imperative there to 
alford each passenger a sufficient quantity of air and light, otherwise they, the 
ship-owners, ijre subjected to a penalty; and it is only to the evil-doers that these 
things apply. The good people would naturally act upon the suggestions of 
the Inspector, but there are some bad people who would not do so, and therefore 
I think it should be enforced upon those bad people. 

• 5866. In the case of the Passengers' Act, it is at the option of the ship
owner whether he will bring it into that particular employment or not? 

Quite so. 

5867. That is not so with the owner of a mine? 
He is not compelled to have it in that form. 

5868. But the owner of a passenger-ship has notice beforehand that those 
are the regulations to which he must submit if he enters that trade? 

Yes. 

5869. Is it so with respect to those who have their mines already opened? 
No; but I think the regular principle of the establishment is conducting air; 

they intend to have air; they form the establishment upon the general principle 
of getting air r but they are too apt to work it to the verge of danger to save 
money; the Inspector would merely have to attend to say when the verge of 
danger was approached, and to see that it was not carried any further. 

5870. But the question of difficulty arises in the case of a difference of opinion 
between the Inspectur and the owner of a mine or his viewer j it might be a 
case of doubt, supposing there was a real doubt as to the question on which the 
Inspector interfered; would it be right to enforce the opinion of the Inspector, 
in spite of the opinion of those who were much better acquainted with the state 
of the mine? . . 

As far as carrying air in the common established way, it would be right for 
the Inspector to enforce its being done; but any new improvement that he might 
suggest, I think he should have no right to enforce. 

5871. Do 
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. 5871. Do you think it proper to assume that thed current of air upon all 
in the right, in a question like that! 

I tbink he would, indeed. 

O!:!/ .... Have not you stated that you think it essential to the sutiJJ~ a mine? 
system of inspection, that the colliery owners should be willing themsel'.d. / 
such a system should be adopted? . , 

Quite so. 

5873. And that they might obstruct tr.' movements of the Inspectors, so as, 
in point of fl!.ct, to render it almost impossible for them thoroughly to inspect 
the mines, or at least to render it very difficult for them to do so ? 

Thl'Y could put many difficulties in the way. 

5874. Then, if that be essential to a system of inspection, do you think it 
would be desirable to attempt to introduce such a system as you have now 
spoken of; at all events, in the first instance, do not you think tbat the colliery 
owners would be reluctant to arm an Inspector with the arbitrary powers of which 
you have spoken! 

I think a great number of colliery owners would not object to it; if they 
were highly sensible of the responsibility upon themselves, they would not do so; 
but, as 1 have said before, I think there are some who would object; some are 
obstinate parties, who would not be controlled, withovt some power by legislation 
to enforce them. 

5875. But do you think there are any considerable number of colliery owners 
who would be disposed to give their assent to such an inspection ali that which 
you have now spoken of? 

I think there are very few indeed who would dissent. 

5876. Is it not the fact, that at all the meetings of colliery owners which have 
taken place on this subject, a pretty general opinion has been expressed that the 
system of inspection ought to be limited to a power of examination and of 
suggestion! 

Yes; I think they have been led to adopt that from the impression that the 
Inspectors would not be practical men; that they would be men unacquainted 
with the thing, who might lead them into great expenses, by obliging them to 
comply with some new inventions or some crude ideas of their own, such as 
Messrs. Faraday and Lyell were supposed to have recommended . 

• • 
5877. What security do you propose to take, that the Inspectors should be 

men perfectly competent to discharge such duties as you have described? . 
Well knowing tbeir character, would be a guide, I think, in the distr~t. 

5878. 'Would you leave it to the Government to make the selection? 
I should think it would be necessary to do that. 

5879. If the Government were to be deceived in their estimate of a man's 
qU,~ifications, and to appoint a person not thoroughly qualified, would it not, in 
that case, be a great hardship upon the colliery owners to be obliged to bow to 
his decision ¥ . 

Yes. 

5~80. ~V ould the colliery owners prefer having the appointment from some 
colhery Viewers, who were totally unconnected with the mines that they went 
to see? . 

I cannot say, indeed. 

0881. Instead of e~ploying professors and that description of people, if the 
Inspec!ors were appOinted from among colliery viewers at large !' 

1 think they would prefer the latter; that they would prefer having the 
Inspectors from practical men who had been several years in the business and 
understood the whole rationale of it. ' 

5882. And would the workmen he satisfied, do you think, with the Inspectors 
being chosen from that class !' 
T~e workmen anticipate that the Inspectors should be practical men, and the 

Sub-Inspectors some of their own body· some of the best-educated men men 
6 ) • ' , (I 4. 16. 3 l' 4 that 

Jmeph Gott. 

19th July 1849-
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Marlin Jude. that could see that they 3IDd have justice done; they would depend more upon. 
that than upon an!. 9} parties that were strangers to the district. 

\ 

Jostph Gott. 

f883. D<!",vleel quite confident in an inspection such as that which you 
have r\lroJ-ended, that there would be no objection on the part of the owners 
of tIest collieries? 

" .~ .Ank the greater part of them would not object; there may be some more 
~ss, as I have said, and we can expect that to be the case. 

5884. The evidence before this Committee is rather that the colliery owners 
would object to such a power as that; should you be disposed to say that that 
does not represent the common feeling of the colliery owners 1 

I should think they could not fairly object, as far as my own opinion goes; I 
have no means of knowing their real opinions upon it; that is my own opinion 
as to the probable course they would take. 

5885. Supposing it has been represented to this Committee in evidence that. 
the owners of collieries generally would be very· well disposed towards an in
spection with a right of inquiry and examination, but that they would object to 
anything like a power of directing on the part of the Inspector, do not you 
think that that would be rather a reason against going quite so far? , 

I think that with the colliery owners it would only lead to having a compulsory:, 
power or directing power, that where the regular quantity of air should not be 
got up to eacQ. man's working, each owner should reallymake it so ; and that is
what the men want; they want to have a sufficient quantity of healthy air to 
work in, both where it is dangerous and explosive and otherwise; and I believe 
that if they have that enforced and ensured, that is all the inspection that they 
want. 

The Witness is directed to withdraw. 

JOSEPH GOIT is called in, and examined as follows: 

58S6. YOU are an overman in a colliery near Wakefield? 
Yes. 

5887. Criggleston colliery ? 
Yes. 

5888. Before that time were you employed in Lancashire ! 
Yes. 

5889. oIn whose collieries in Lancashire? 
Mr. livesey's. 

5890. Near Oldham! , 
Yes, about four miles from Oldham. 

5891. Have you been accustomed to employment in collieries from your youth 1 
Yes; never anything else. . ' 

5892. Have you paid much attention to the management of collieries as 
regards the danger of accidents ? 

Yes; I believe never anybody more so. 

5893. Have you ever had any experience of accidents in those collieries in 
which you have been employed? . 

Never much of accidents; we have only lost three men in about 32. years. 

5894. Where was that? 
. One at Criggleston and two at Smithson colliery; the last man stripped 

hImself; he had a lamp to work with, and he got through; he fired it; there 
we;e never any misfortunes where I was, further than the men being burnt. 

5895. To what do you attribute your having had no accidents? 
Always a good strong current of air. 

5896. That you always thought a very essential point, did you 1 
Yes. . 

• 5897. How 

• 
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5897. lJow have you managed to secure a good current of air upon aU 
occasions? 

We always keep good roads. 

5898. Do you look upon that as the most essential point in ventilating a mine? 
Yes; I think it the main thing, the completely keeping a good air-road.-

6899. How have you managed to keep a good air-road at all times? 
I have always been there every day, and attended to it after the manner of a 

gardener pulling np weeds; when he sees eRe growing, pulling it up, and keeping 
them down. • 

6900. By personal attention of your own? 
Yes. 

590]. Are you in the pit every day? • 
Yes, I have not been to-day; when I am at work I have been every day. 

6902. When you are in the pit do you inspect aU the stoppings? 
Yea, we do them gradually as we go on. 

5903. Upon what system do yon manage the air-courses; is it by splitting 
the air? 

I believe I was the first that split the air in Yorkshire; I am milch given to 
splitting the air; but it depends upon circumstances. Supposing this bottle is 
a pit, and you knock four holes in it, one every way, and keep it supplied with 
water, it will fill them all; but in case you take your air'for Buch a distance, and 
get it on a bad road, where you have little room for it, and after that you split it, 
there will be no advantage by splitting ; but if you know. how to split it, it is 
better split than not split. 

5904. Then, in your opinion, it ought to be split where the current is 
strongest? 

Yes, just the same as a gentleman who has his pocket full of money; if he has 
many shillings he may do good with it, but if he has only sixpence he cannot do 
much good by dividing it. 

5905. It is to the circumstance of your managing ventilation in that way that 
you principally attribute the absence from accidents in the mines where you have 
been employed? 

Yes. 

6906. Have you ever had any means of ventilating the mines except _ the 
furnace? 

No; I never stood in need of them in any way. 

5907. But you have had furnaces in your mines? 
Yes. 

5908. And you have found them always quite sufficient? 
Quite sufficient, if they only know how to do it; it is only men who are 

botJ1ered in their mind, who keep trying this and trying that, and trying a 
hundred things. 

-5909. Is there a furnace at the Criggleston mine? 
Yes. 

5910. More than one? 
Yes; we have two, hut they very seldom keep more than one in. 

5911. You find one sufficient? 
Yes. entirely. 

5912. Did you ever ascertain the amonnt of current which you have at the 
Criggleston colliery'? 

No, I never bothered with it; I have always plenty, and to spare. 

5913. What is the extent of the workings in the Criggleston mine. 
About 900 yards from the shaft. 

5914. And what is the depth of your shaft! 
One hundred and five yards. 

(164. 16.) 3 Z 5915. And 

J08ep/l Gott. 

19th July i9+9. 
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5915. And 900 yards is the distance from the shaft? 
Yes, to our further place. 

5916. But that does not measure the distance which the air has to travel! 
No; j,t goes ~p and down many miles backwards and forwarde. 

5917. Can you tell how far the air has to travel in one stream? 
No, I do not know thai; 1 caD. exactly; I never took any notire. 

5918. Do you know how many acres the workings extend over? 
Four or five and twenty; I do not exactly know. • 

5919. Was it the same system r:.f working at Mr. Livesey's collieries, in lanca-
shire. 

Yes. 
5920. What they call the pillar and stall system? 
I do not know what they call it; we reckon to get nearly the whole coal· 

we do not leave much. 

5921. When you say you have very few accidents, you do not mean to say that 
YOll have none? 

No; we have sometimes had a man slightly burnt, but we have only lost 
three livelf. 

5922. Have you seen any other collieries besides those in which you have 
been employed? 

Yes, many. • 
5923. Do you,think that the system which you have pursued in these collieries 

would be applicable to all others which you have seen? 
Yes, I think so; a good air will suit every colliery. 

5924. Do you think that, generally speaking, those which you have seen are 
wen ventilated? , . 

I have seen some that have been in a middling way, and some-no maUer. 

5925. Generally speaking, should you say that the collieries in Lancashire 
and Yorkshire are well ventilated ~ . 

In some parts of Lancashire they are not well ventilated. 

5926. And in Yorkshire? 
We have different sorts; it just·depends upon the manager. 

5927. From your knowledge, what should you say is generally the case? 
I have seen bad ventilation in many places;. I have worked at different collieries. 

5928. Is it more usual, or not, to have a furnace? 
There is a certain quantity of air that will go by nature, and all that you 

want over and above, you have to push it to pull away. 

5929. Is it more common, or not,to have a furnace? 
Whenever we have too little, we are forced to have a furnace. 

5930. You say that you have seen many other collieries besides those in 
which you have been employed? 

Yes. 

5931. Should you say that, generally speaking, furnaces are employed in those 
collieries? 

Some have a fire of some description, not, exactly a furnace; it depends upon 
the manager; sometimes he will want to do something better than anybody else, 
and he will do it worse, as it happens. 

5932. Do you think that some method of ventilating like that is essential to 
' .. supply a mine with air ? 

\ \ The furnace is the first thing you can have for air; I think so. 

~33. You would not think it safe to leave th.e mine without any furnace, or 
some ~eans for ventilation? 

It is the same as sailing a ship without the men in it, going without a furnace. 

\ 5934. Supposing 
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5934. Supposing it to be the practice· in many parts of England. to leave the J.,.",. Gult. 

mines to nothing but the natural action of the atmosphere. you wor ld not think 19th July 1849 
that safe ? . , 

No; it would be just like sending a ship to sea without having prope.. men to 
work her; it is only going by nature. 

5935. Have you seen any other mode of artificial ventilatiou! 
I have seen bad pits that have been very badly ventilated; with a furnace 

they may pull away as ~ard as they can. put .in case the air-roads are ~ot kept 
sufficient, the furnace Will be of no use; but if you have a furnace and air-roads, 
as you ought to have, you will have a good air. 

5936. Have you ever seen any other method of ventilating? 
No; and I believe I never shall do, and no man else; they must have either 

the furnace or something to the same purpose. 

5937. Have you seen Mr. Struve's plan, or Mr. Gurney's plan, or a variety of 
other plans that there are for ventilating mines 1 

If he ventilates it with steam or any other plan, he must have a furnace. 

5938. You are only asked whether you have' seen it? 
No; if he has his steam, he is forced to have a furnace to raise that steam, 

but I do not think it a good plan at all having steam upon the pit top, because 
most of the pits have plenty of water in them, and if you set your fire at the 
bottom of the pit, then your steam will be at the bottom, and it will vent away. 

5939. You say that you are frequently, yourself, in the.pit~ 
Yes, regularly. 

5940. Every day? 
Every day, or nearly. 

5941. Do you remain down in the pit? 
Not long; two or three hours or so. 

5942, Do you go down in the morning before the men come? 
When the pit is in danger, I do. 

5943. Are there other parties who go down before you? 
No; not if the pit be in any danger. 

5944. How do you ascertain whether there is any danger' . 
We know when the pit is in danger as well as you know anything. 

5945. Not without going down into it, can you? 
No; you know how you left it the night before. 

5946. When it has been left the night before in a condition that makes it 
likely to be dangerous, you go down in the morning, do you! 

Yes; if ever there be any danger, I always go down mst • 

.. 5947. You have other men under you as deputies, have not you? 
Yes; there is one that runs about, and 80 forth. 

5948. There is only one besides yourself who superintends the pit? 
That is alL 

5949. And you do not want any more? 
No. 

5950. How many men are employed at that pit? 
About 40 or 50; there have been 60 or 70; we are slack now. 

5951. And you find one man, besides yourself, sufficient to keep them in 
order? 

Yes; the men do not want an Inspector {rom Government; they do 110t cry 
out for one. 

5952. What is your own opinion upon that subject? 
I do not thillk there would be any harm in it at all; supposing you could only 

. pick some clever men for the purpose. 

(164. 16.) 3 z 2 5953. Supposing 
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5953. Supposing that Inspectors with experience and knowledge were directed 
to come and make inquiries in the different pits, and to point out any defects 
that they found in them, do you think that that would be useful? 
" Yes, I think it would; supposing a man of judgment went down a pit, and 
after that he advised with the man who was manager of the colliery, and in case 
he saw anything amiss he should say to him that he thought he could mend it; 
supposing I went down with another man and saw his pit in a bad state, I would 
'not blaze it about, and tell all the men so and so; I would take him on one side 
and advise with him, and tell him that I thought I could be a helpmate to him, 
and tell him the way, and in case he was anything of a man he would listen to 
me, and if not, he would hardly be fit for his situation. 

5954. From what you have known of managers of collieries, should you say 
they would be generally disposed to listen to a suggestion of that kind 1 

I think they would. 

5955. Do you think, from what you have seen of collieries, it would be possible 
for any Inspector, or person examining the mine in that way, to point out improve
ments that could be effected by the colliery owner, without any great difficulty or 
expense? 

To be sure; I should never wish to throw a gentleman into an expensive way 
of doing it; in many cases they could do it without any expense at alI. 

5956. Do you think that, generally speaking, the faults in ventilation could 
be remedied without great expense? 

I think they can. • 

5957. What do you think is generally the fault in ventilation; is it the want 
of proper brattices 1 . 

Different men have different notions of taking their air. at starting, and in case 
they start badly they never get into a right train, because if they start badly 
their judgment is bad to begin with; and if a man has bad judgment when he 
begins he cannot be expected to go on well. 

5958. The principal fault in the ventilation of mines, so far as you have seen, 
is in the way the air is taken! ' 

Yes; when they begin at first. 

5959. Do the men in your mine work with lamps? 
Very seldom with lamps. 

5960. You think it clear enough to enable them to work with candles, do 
you? 

Yes. 

5961. At all times f 
Not at all times; sometimes when we are driving two places together, or 

want to drive rather farther than we ought to do, we take lamps to drive for a 
day or two, and after that we work with candles again. 

5962. Yours is not what is termed a fiery seam, is it ? 
I ha\'e had to do with as fiery collieries as any in England. 

5963. The one which you have now! 
Yes; when I was in Lancashire, there was not a more fiery colliery in 

England. 

5964. Did you pay any attention to the circumstances of the accident at 
Darley Main! 

Yes. 

5965. What is your opinion of the causes of that accident ?' 
I did not see the pit, and for that reason I cannot say exactly what it was. 

5966. Did not you see the pit afterwards? 
No. 

5967. Did not you go to the inquest f 
My master wrote to the coroner to let me go, and he never answered back 

again. 

5968. You 
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5968. You did not go ? 
No, he did not allow it. 

549 

5969. You are not acquainted, iQ fact, with the circumstances of it 1 
I know the workings. I made some plans of it from w~at I heard from the 

-men. I did not think it was my duty to bring them, for this reason, that I could 
not pretend to say, " I will make. you. do ~his, or I will m.ake you do that;" any
thing that could be mended, I thmk It IDlght be. done. without force. In case a 
mac, who is the manager of a colliery,' lmows his ow~ faults, and a~other would 
,advise him, and he saw that he could lend him a helpmg hand, I think he would 
gladly tske it, because you may depend upon it that the man who is manager 
has his life at stake the same as the men who are with him; he runs the same 
risk as they do. 

5970. Was the pit at Criggleston, at which you are employed, always ventilated 
in the same way in which it is now? 

Yes; I was at the beginning of it. 

597 J. Were you there at the first sinking of the sbaft ? •• • 
It was just down when I was there; but I was at the ventilating of It at the 

,beginning. 

5972. It was never worked before you were there? 
No. 

5973. And did you give directions for the system of ventilation? 
Yes; at first when I went to Criggleston there were not many doors; there 

was a sheet at the bottom of the door. I bid one of my men pull it off, and he did 
·so; when I went afterwards it was put on again: so I did not say anything to 
him, and the third time I went I ordered him to pull the door down, and he did so. 
I fancied it was better down than up, so that there is that difference in people's 
fancy. 

5974. Such differences might arise, even with people acquainted with the 
matter? 

Yes; there is many a man who has been accustomed to do things in a certain 
'Way, and he very seldom thinks of any other way than he bas been acclIstomed 
to; he and his father and grandfather have done them after that manner; if 
there were no better mechanics than there are among colliers, machinery would 
never have been brought to the perfection that it has. 

5975. Then you think that it would not be proper to give any man a right to 
enforce his own opinion, in questions of that kind, against the wish of the manager 
of the colliery ? 

I thjnk it would not. I think it might be done a deal better without, 
because, for one reason, it is a strange thing to think of, supposing that I was 
a coal-owner, if I could not have as good faith in my own body of men 
8S in a stranger. It is only fancy, I think; that has come into some one's head, 
because, without a doubt, you would not have the best men in England, in case 
you made choice of them; you cannot have all the best; it would be a pity if all 
the best men were out of situations; you should try and pick clever men out of 
those who are in situations. 

5976. Are there any other accidents besides explosions that you have had any 
experience in 1 

Not much. 

5977. Do the ropes ever break in that part of the country? 
No; they have never broken where I was with men on; in case we have bad 

ropes, we always give orders to the banksman, until such time as the rope gets 
c~anged, to let no mD:n go up and down with it; men are very cautious; they 
will never ~o down With a bad rope; they would sometimes, when they are hasty 
come out With one. 

5978. You mean the banksman whose duty it is always to see the men go 
-down? 

Yes; he is always there when the men go down and up. 
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5979. Does he regulate the ,ay in which they get into the baskets to go 
down? 

No; the baskets come up; ther are all right .when they come up, and they 
step in; he al,,:ays stands by, and if he saw anything dangerous he would speak. 

5980. Does he prevent anything like a rush to the baskets, or people getting 
in improperly 1 . 

No. 

5981. Is not that part of his business? , 
In case he saw more wishing to get in than ought to do, he would say, .. stand 

back." 

5982. That would be his duty? 
Yes. 

5983. Have you known any accidents from people getting imprudently and 
improperly into the baskets? 

No, never. 

5984. Can many of your workmen read and write? 
Yes; some of them can; a good many of them. 

5985. Not the greater part of them? 
No; I do not think so; it is hardly that; just as it happens; there are Sun-

day schools for the younger ones. . 

5986 .. Do you think that there is much cause of danger from the want of 
education. and from the ignorance among the workpeople , 

They have n(lthing at all to do, in a manner of speaking, because if the fore
man is a man who understands his business. he is standing for them there, and 
if he thinks it not altogether safe he knows where it is. 

5987. With respect to using lights in improper places, what do you say? 
I never knew a man that I have had to do with, do anything contrary to 

orders; I always found my men to be men that are to be trusted where it is in 
danger. I do not consider that a pit is fit to work in at all, where there is nothing 
but lamps; that pit is not ventilated as it ought to be, and . in case the man 
who is manager cannot ventilate it better than to have a lamp, he is not fit for 
his situation. ' 

5988. In case there is a strong current of air, is not there an inconvenience in 
working with candles? ' 

;Blowing the candles out 1 

5989. Yes! 
They can prevent that in some way or other. 

5990. By shields? 
Yes; the men are not working in the regular air-way; they are working out a 

little, and in case it be bratticed, or anything of that, they can keep the brattice 
a little further off them. 

5991. Supposing there is a sudden blow of ~ upon them? 
1f there is a sudden blow of gas, that is not air; that is foul air; they are 

aware of such things as those; when those come they would have a lamp then, 
because all collieries have lamps now, either more or less. 

5992. Is there anything else which you wish to say to the Committeet 
No, I do not think that I can say anything. As to all that is past, you are 

quite aware of it; talking about what is past is all nonsense, and what is to come 
I cannot exactly tell. 

The Witness is directed to withdraw. 

Ordered, That this Committee be adjourned till To-morrow. 
Two o'clock. 
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The LORD WHARNCLIFFE in the Chair. 

THOMAS JOHN TAYLOR, Esquire, is called in, and examined 
as follows: 

5993. YOU are a Viewer in tlle North of England 1 
Yes. 
5994. You are manager of the collieries of the Duke of Northumberland! 
I am Mining Agent to the Duke of Northumberland. 

5995. Have you bt'en for a long time engaged in that occupation 1 
As a Viewer during the last 25 years. 
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5996. In the course of your experience, have you paid close attention to the 
subject of accidents occurring in coal-mines? . 

1 have. I have taken a good deal of trouble in investigating the nature of those 
accidents, and have prepared several documents bearing upon them, more par-· 
ticularly as to the statistics of the accidents, with a view to distinguish how and 
to what extent they occurred. One of these documents I shall be glad to lay 
before your Lordships; I drew it up. for my own satisfaction, with great care; 
it comprises tbe returns from 55 collieries in Durham and Northumberland, and 
is taken principally from the registered accounts of the different districts, checked 
by local information. 

5997. What do you speak of when. you speak oftbe registered accounts ofthe 
different districts r . 

The accounts kept by the public Registrars of the districts. 

5998. You mean the registers of deaths? 
Exactly. This is an account of the fatal accidents which have occurred in 55 

collieries of Northumberland and Durham,. during a period of six years, ending 
January 1st, 1845. r have here given a list of the different collieries. I will state 
the general result. At those 55 collieries there were killed by explosion 224, 
being 51 per cent. of the whole; from falls of stone and coal, 96, being 21,t.ths 
per cent. Killed in shaft, namely, by ropes breaking, 3; by being drawn over 
pulleys, 3; and by other causes, 58; total, 64 ; being 14:.ths per cent. Killed by 
underground waggons, 36, being 8,t.ths per cent. Drowned 3, being ,'.ths per cent. 
Villious accidents 16, being 3Mhs per cent. Total, 439 killed. The particular cause 
of death is specified uuder each bead: the head of ,. Various Accidents," i!lc1udes 
a number not easily classed, on account of their anomalous character; one person 
was killed, for example, by being wrapped with the rope round an incline wheel, 
and this, and other accidents of a similarly irregular kind, not previously specified, 
are entered here. All the a<;cidents enumerated have happened under-ground, or 
in the sh!lfts. The statement does not include the casualties among the persons 
who work above-ground; there are a number of waggon-men and other parties em
ployed at the surface who are not, of course, liable to the casualties that happen 
among the pitmen; those I have kept out. The persons employed above ·ground 

• have accidents occasionally from waggons passing over them, and other causes. 

5009. Sometimes they fall down the pits, do not they? 
Yes. I may, however, explain, that the banksmen, thll men who take the 

coals immediatt'ly out of the pit, are included in the return. 

6000. 'Vhen you give the 224 acc.idents from explosion, you mean that to 
specify each particular death caused by explosion? 

1 do. 1 inclUde the single cases, as well as those more numerous ones which 
occasionnll y occur. 
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6001. But the proportion of 224 to the entire number is 11:0 indication of the-
number of accidents, but the number of deaths caused by accident f 

The number of deaths caused by accident, not the number of accidents. The' 
return shows the fatal cases that occurred during those six years. 

6002. Then this statement would not show that of 439 fatal accidents oc
curring, 224 were from explosion, but merely that there were 224 deaths caused 
by explosion out of that number of deaths? 

The account comprises the total number of fatal accidents that occurred at 55 
collieries during six years, and shows that 224 of those deaths were caused, by 
explosion. _ • 

• 
6003. For instance, in explosions one accident will cause a great number of' 

deaths? 
Exactly. 

6004. Those would be included as separate deaths in that document! 
Yes; sometimes it happens that ouly one man is killed by an explosion, or some-, 

times two men or three men are so killed; sometimes, unfortunately, the number
is very much greater; but all are included in the total of 224. The above aggre
gate of 439 persons killed in six years is at the rate of 73 per annum. I estimate 
that there were 9,500 persons employed under-ground at the 55 collieries, enume
rated on the average of the six years. On these grounds, the fatal accidents 
are 1 in 130 per annum; and, assuming the entire number of persons employed 
under-ground in the trade during the same period to have been 21,000, this 
makes the total casualties of the collieries in Durham and Northumberland 161 
per annum, including ml!n and boys: 

The Witness delivers in the following Paper: 

ACCOUNT of the FATAL ACCIDENTS which have occurred in the foHowing 66 Collieries o£ 
Northumberland and Durham, during a Period of Six Years, ending 1 January 1846. 

Burradon and KiIlingworth. 
Backwortb. 
Cramlington. 
Seghill. 
Hartley. 
Earsden. 
Seaton Delaval. 
HolyweO. 
East HolyweH. 
West Cramlington. 
Cowpen Colliery. 
Wideopen and Fawdon. ' 
Bigges Main. 
Byker BiH. 
Walker. 
Seaton Bum. 
Wallsend. 
Wellington. 
Percy Main. • 

Burdon Main. 
Wbitley. 
South Hetton. 
Dalton. 
Haswell. 
Shotton. 
Tbornley. 
Kelloe. 
Win~te Grange. 
Castle Eden. 
South Wingate. 
Adelaides. 
Etberley. 
St. Helen's. 
Black Boy. 
Butterknowle. 
W oodbouse Close. 
Witton Park. 
Eldon . 

Copley Butterknowle. 
Copy Crooks. 
Whitworth. 
Bowdon Close. 
Bye~s Green. 
Westertan. 
West Auckland. 
Leasing' Thorne. 
Woodineld. 
Engine Pit, Lynesack. 
Oaks, near Evenwood. 
Hetton. ' 
Painshaw. 
Renton. 
Newbottle. 
Nortb Hetton. 
South Shields. 

Not •. -A few of the collieries bave been in operation durina a part only of the six yearer 
but this does not at all materially affect .the general result. " , 

Explosion - - -
Falls of stone and coal -
Killed in shaft; namely-

Rope breaking - -
Drawn over puIleys 
Other causes; principsHy falling out 

roofs a nd cages down the pit 
Under-ground waggo~ -
Drowned - _ -
Various accidents -

Num.ber Killed. 

- 224 
96 - - -

61'0 per cent. 
21'9 

" 

: !}64 - - - 14'6 of 
- 58 

36 - 8'2 
3 - • 0'7 

16 - 3'6 

" 

" 
" .. 

TOTAL - - • 439 100'0 per cent. 

6005. Have' 
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6005. Have your researches extended farther back than these six years Rt all? 
Not with the same degree of minuteness. 

6006. You would not be prepared to say whether the proportion has increased 
of late years, as compared with former? 

There have been more fiery mines opened out of late years than existed 
formerly; 80 that, upon the whole, I should say the proportion of explosions has 
been rather upon the increase than otherwise. . 

6007. Should you say that there is more precaution taken now thRll.there was 
in fonner times? 

Certainly, 'especially as regards ventilation. 

6008. Has there been much progress made in the science of ventJ1ation in the 
N orthem district? 

Yes, a good deal. This may be the more easily explained to your Lordships on 
account of the late Mr. Buddie having put upon record, in the year 1814, his 
own standard of ventilation at that time. In his letter, addressed to the Sunder
land Committee for the Prevention of Accidents in Mines, he states as follows.: 
" The standard air-course of atmospheric air which I employ in the ventilation 
of the collieries uuder my care, abounding in inflammable gas, moves through an 
aperture from 30 to 40 feet in area, with a velocity of three feet per second, 
which equals from 5,400 to 7,200 cubic feet, or from 5~5 to 700 hogsheads per 
minute." At that period, therefore, the average current which Mr .. Duddle states 
as his standard was about 6,000 cubic feet. Now it is in evidence before your 
Lordships, that at present we have, in many cases, from 50,000 to 100,000 cubic 
feet per minute, and even upwards, in circulation, so that in reality we have 
improved our ventilation in the proportions stated. 

6009. Were those mines, of whiCh Mr. BuddIe spoke at that time, mines with 
very extensive workings ? 

Yes. I may explain, that at the time in question there was only a single air
current in mines; the plan of splitting the air has been devised sincll that period, 
and is, in point of fact, the source of the great improvement which has been made 
in ventilation. 

6010. Do you consider that a very essential part of the proper arrangements 
of a mine? 

Yes, most important. It has two direct effects; in the first place, by increasing 
the a;gregate area of the air-channels, the resistance to the current is diminished 
to a very great extent; and, secondly, the run of each current of air is shortened, 
and has, therefore, much less work to do than it had formerly. 

6011. Is it clearly proved that, supposing. two cases in which t1le power of 
ventilation was the same, and the distance to be traversed the same, and that in. 
one case the current of air was taken continuously in one stream the whole 
distance, and in the other case it was split up into several streams, the gain in 
the latter case would be greater with the same power than in the former! 
" Decidedly; the aggregate quantity of air is very much increased by increasing 
the number of channels. I have frequently tried the effect of shutting off certain. 
parts of the mine, and then ascertaining the quantity of air in circulation with 
the same ventilating power at work as before. In one case I found that with 
about half the extent of mine shut off, the quantity of air was reduced to four
sevenths. in consequence of its. restriction to a smaller number of channels. 
On a general view of the improvements in ventilation during the last 35 years, 
it may he stated, that we have shortened the distance of the ruDS to about one-sixth 
or one-eighth, as compared to what they used to he; while the aggregate area 
through w bich the air has to move in its under· ground channels has been increased 
from 30 or 40 feet, which was Mr. BuddIe's standard in the same proportion of 
six to eight times that extent; we have also improved the furnaces, by making 
them larger than fonnerly. 

6012. What do you think has been the economical result as respects the 
furnaces, comphing it with the increased consumption of fuel which must take 
place, of course, in a much larger furnace? 

I may explain, that the coal which we use for the ventilating furnaces is of that 
description which is not, in point of fact, saleable; it is the small coal and slack 
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produced in working the large coal; and, therefore, the cost of the article cannot 
really be considered as being anything at all j the quantity used is generally from 
two to thj·ee tons per day per furnace, in some cases greater, in others less. 

6013. In those collieries with which you are connected are there in all cases, 
two shafts? 

Yes. 

6014. Do you consider that as a very essential point in a colliery? 
I considJlr the colliery safer' with two distinct shafts. 

6015. Are your upcast shafts used for other purposes than those of venti-
lation? 

Yes, also for drawing coals. 

6016. Does not that interfere with the operation? 
Practically, not so much as may be supposed; the shafts form a very small 

part of the whole extent of channels, and through their area are contracted by . 
the cage-jet; when the space thus contracted at a single point is taken into the 
general average of the whole area of the air-channels, it does not make a very . 
material alteration. With a view to test this principle, I have contracted the 
area of a shaft at one point to a third part, without finding a very sensible 
difference in the quantit, of air passing. 

6017. In whatwav? 
. As I have said, OIily at one point, by putting in a cradle a moveable scaffold, 

on which persons stand when work is done in the shaft; if the contracted space 
is more extended. then the resistance it1 greatly increased. 

6018. Then your argument would not apply to a case of a small air-shaft? 
Certainly not; the general principle clearly is, that the larger the shafts the 

better. 

6019. What is the least amount of cnrrent with which yon should be satisfied 
in any of those pits which yon have under your management? 

That would depend upon the requirements of the mine; for example, in a mine 
which yields no fire-damp, with 120 ot 130 persons employed in it, I should 
say that a current of 20,000 to 30,000 ~ubic feet per minute might be' a fair 
quantity, being properly conveyed up to the face of the workings, and made to' 
sweep those districts where the people are employed j but in a fiery mine 
I should require very much more than the quantity named. 

6020. Assuming that the mines in the North are properly furnished with 
furnaces capable ·of producing a sufficient current of ventilation, should you say 
that, generally speaking, they are arranged in the best manner below ground, so 
as to make that. ventilation effective? 

There are many circumstances to be considered; it happens sometimes in 
laying out a mine, that there is a good deal of difficulty experienced; a shaft 
may, for example, be sunk in the neighbourhood of dykes, and if only two or 
three places are put through those dykes, the air current is more confined than 
would. be the case if it could be divided nearer the bottom of the shaft. Generally 
speaking, however, the principle of splitting the air is carried to a very great 
~xtent in the North of England. . 

. 602t.Do you think it possible by any method of arrangement to ventilate the 
goaves or wastes of a mine? 

The goaves are. to be viewed as detached parts of the mine; they are not 
approached except with safety lamps; the men who remove the pillars in fiery 
mines work with safety-lamps, and no naked light is allowed to come near them; 
the air that passes into the goaves reaches them after traversing the regular 
working districts of the mine, or sometimes in a distinct current appropriated to 
the goaves, and in leaving the goaves passes away into the return, where it does 
J;lot again come into contact with naked lights; so that in reality the present 
l!~rI~ngement in regard to the goaves may be considered to renqer them as safe 
as otber portions of the mine, one great proof of which is, that in point of fact 
the great pit explosions have, with very few exceptions indeed, taken place not 
where there were ~oaves, but in the whole mine. 

6022. In 
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6022. In the case of the Haswell explosion, waS not it supposed to have taken T. J. TGJIm, .1:"1' 
pl~ce close to the goaf? ' 

There is a difference of opinion about the cause of that explosion; after inves- ~oth July 1
849. 

tigating the subject very closely, I really couJd not make up my mind as to where 
the explosion originated; the safety-lamps found in the broken were some of 
them twisted and bent by the effects of the explosion, but not injured in such a 
way as to lead to the supposition that they might have caused the accident, 
assuming any of them to have been injured before it took place. 

• 
6023. The immediate neighbourhood of the edge of the goaf is almost always 

the most dangerous part of a mine, is it not 1 
I t is; but I have mentioned to your Lordships that the product of the goaf 

falls into the return, where it comes no longer in contact with naked lights. 

6024. In bringing back the workings, so as to take the pillars, you must keep 
close to the edge of the goaf, must not you? 

Yes. 

6025. In those cases there must be great precautions adopted? 
In consequence of the extra danger, safety-lamps are always used in fiery 

mines when the pillars are taken off; in mines not oontaining fire-damp, this 
precaution is, of course, unnecessary. 

6026. Do you think that there is any possible arrangement by which more 
ventilation might be applied to the goaf than is now usual ? 

/\8 a general rule, all tbe air that there is in the district passes ultimately over 
the goaf. I do not see, unless we get more air into the mine generally, that we 
shall get' more into the goaf; the goaves at present are swept as far as is prac
ticable by the air current, which cannot indeed pass freely through them, because 
heavy falls and subsidences of the roof take place, and bar up the passage; but 
it sweeps round the edge of the goaf, and has the effect in many cases of keeping 
the goaf remarkably free from fire-damp. I examined the goaves of the mine 
that your Lordship bas just alluded to abo1Jt aeouple of months after the Has
well explosion, when an answer was to be written to the report of Messrs. Lyell 
and l~araday on the subject. I went to the upper edge of these goaves, where 
the' gas, if any exist, ,will naturally be found; yet in that situation I foundno 
gas, on trying it with a safety· lamp ; and on further trial with a water-bottle and 
stop-cock litted up for the purpose, and thrust up into the goaf, I !Still found no 
gas; in this particular case the. air-current was effective enough. to sweep the 
gas away. 

6027. Is there not the greatest difference in the different states of the atm~ 
sphere? 

That has been alleged as a cause, and I think it 'in many cases of con-. 
sequence; if there is a lodgment of gas, for example, in a goaf, that body of gas 
is operated upon by the state of the barometer; if the barometer. falls, a portion 
of the gas comes off by the enlargement of its volume ; if the barometer rises, 
then the gas is compressed into smaller bounds, and ceases to issue; there are 
also some blowers that are affected in the same manner. 

6028. Are your liremen in the habit of watching the variations of the baro
meter at all ? 

There is generally a barometer in the colliery office, and the viewer and the 
under-viewer consult the barometer frequently. 

6029. And do they give directions accordingly to the firemen? 
Not exactly that; common fiuctuations are not noticed; but particular cases 

have occurred, where the viewer of the colliery, when the barometer fell suddenly, 
has given directions for the pitmen not to go to work. 

6030. Have you ever observed whether these accidents occur more frequently 
at one period of the year than another! 

I can produC& a list, showing at what seasbns, and in what states of the baro
meter. many of those accidents have occurred. So much has been said about 
the connexion of pit explosions with the state of the barometer, that, to test the 
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matter, I took out, with considerable pains and trouble, the great accidents that 
have occurred in Durham and Northumberland during the last 45 years, and I 
compared those accidents with the state of the barometer. I took the state of 
the barometer the day before the accident, the day of the accident, and the day 
after the accident, to show whether it was steady, rising or falling. at the time 
the accident took place; that account I have here, and will state the general 
results. The explosions enumerated are the principal ones which have cccurred 
in our district during the last 45 years, and the result is this: it appears, first, 
that uf 25 great explosions wh}ch have happened as described, 13 have occurred 
when the barometer was either steady or rising, and 12 when it was falling; and 
of the cases put down as falling, some may be regarded as stationary, the fall not 
having exceeded one-twentieth of an Ainch. Secondly, that the average heights 
of all the days of explosion are just about the average heights of the barometer 
in our district, or, we may safely state, something higher than the average; 
and, notwithstanding the numerous occasions during 45 years, when the baro
meter must have fallen below 29 inches, only one of these explosions has 
occurred when it was under that height, while several have happened when it was 
above 30 inches, and a considerable majority when it was above 29k inches. 

6031. How were those circumstances ascertained; how did you procure the 
observatiol1s 1 . • 

I got them principally from a register, kept near to Newcastle, by Mr. Losh; 
partly, also, from the Register of the Newcastle Philosophical Institution, and 
from other sources on which I could rely. 

6032. So that in all cases the barometer was on the surface f 
Yes; the tluctuations are relatively the same in mines. as on the surface, but 

they are, something greater in amount, by reason of the gr~ater atmospherjc 
pressure. ' 

_ 6033. The ,barometer would stand permanently higher at the bottom of a 
shaft?' , 

Yes, in our deepest mines about an inch and a half higher. 

6034, And these are observations which have been regularly registered? 
Yes; I have no doubt of the accuracY of the observations. From the list It is 

evident that the explosions enumerated are not to be explained by referring to 
the state lit" the barometer; since an equal quantity seems to have occurred when 
the barometer was steady or rising. as when it was falling. I have extended this 
Jist to a greater number of explosions, and the complete list contains 65 cases, 
the analysis of which is as follows: first, cases accompanied by a falling baro
meter, 33 ; secondly; cases accompanied by a state of the barometer either steady 
or rising, 32; -and of tLlose under the first head, there are four in which the fall 
of the barometer did not exceed one-twentieth of an inch, and 11 more in which 
it did not exceed one-tenth of an Inch. The inference from the more extended 
list is, therefore, tbe ~ame as from the shorter one. 

The Witness delivers in the following Paper: 

"UST 
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LIST at Great PIT EXPLOSION. during the I .. t 4.5 Ye.l'I. 

The Barometric ObsenBtioD DeafeRt the Time 01 the Explosion is given in each caM, together with a Comparison of it 
with one the Day before and the D.y after, to .how whether the GI ... was in a ming, steady Or -railing Itate at the 

tilDe of Explolion. 

• BAROMETRIC OBSERVATIONS • 

Due. COLLIERIBS. 'killed. Wind. 
Day before Day of Dayan.. 
LpJoaioao Eaploeioo. Ea.ploMon. 

21 Oot. 1806 - - Hebburn - - - 85 30'26 80'20 30' Ii; N. 
29 Nov.180S - - 0%c1088 - - - - 88 20'00 20'40 20'03 E. - - - 92 20'00 29°86 29'SO W. 26 Muy1812 Felling -' - -
10 Oct. 1812 - - Harrington Mill Pit - 24- 29'86 20'3q 2030 S. E. 

- - - · 32 20'05 30'08 30"20, ' E. 28 Sept. 1813 H.1l Pit, Fatfield 
24 Dec, 1813 - - Felling - . - - 22 29'70 29'83 29'00 S.E. 

\I Juna1816 - - Succ ... Pit, }II ewbottl. - 67 20'80 20'80 20';0 w. 
30 June 1817 - - How Pit, Hanston.- - 88 20'65 20'60 20'3.; S. W. 
18 Dec, 1817 - - Pluin Pit, R.inton - - 27 20'20 28'40 28'70 S.E. 
10 July 1819 - - Sherift' Hill - - - 36 20'40 20'60 29'10 s. 
28 Oc •• 18~1 - - Wall.end - · - 62 28'00 20'00 29'25 S. 
a Nov. 1823 - - Plain Pit, Rointon - - 60 20'00 20'60 20'40 'SO E. 

17 Jon. 1826 · - Jarrow - - - · 84 80'33 80'25 20'05 S. W. 
80 Moyl826 - - Townley - - - 38 29'76 20,75 29'66 N.E. 
a Aug. 1830 - - Jurrow . - - - 42 20'10 29'40 29'00 N.W. 
o MaylS33 · - Springwen - - - 47 '20'85 29'60 20'76 W. 

18 Jun. 1885 - - Wall.end - · - 102 30'00 30'11 30'10 
28 Jun. 1836 - . Downs Pit, Helton - - 22 20'01 29'62 20'34 

6 D ••. 1837 · - SpringweU - - - 30 30'37 30'12 29'80 
29 Jun. 1880 - - St. Hilda - - · 61 28'89 20'68 29'95 
19 Apr. 1841 - - Big'ge Pit, Willington - 39 2965 29'65 20'62 W. 

6 Apr. IH43 - - King Pit, Wreckington - 28 29'29 20'44 29'58 W. N. W. 
28 Sept. 1844 - - Hoswell- . · - 06 80'012 29'862 80"122 W.N.W. 
21 Aug.1846 · - JarroW' - - - - 80 29'47 29'81 30'06 N. W. 
o June 1849 - - Hehhurn - - - 31 29'00 29'88 30'08 N.E. 

6035. The variations would differ in some degree with the amount of gas 
escaping from the coal, would they not? , 

Yea, to a certain extent; but the state of the barometer more particularly tells at 
less depths from the surface, where the fire-damp is not found in so concentrated 
a state; in shallow mines it affects more materially the discharge of fire-damp 
and also of carbonic acid gas. On the fall of the barometer, I have heard 
blowers begin to hiss and howl in a minE', so that it was possible. to tell at,once, 
without consulting the barometer, that the pressure of the atmosphere had 
diminished; but this, occurs principally in mines where the fire-damp is not 
capable of assuming so high a tension as in deep mines, where it seems to pos
sess a power of overcoming the mere variations of the baromEtrical atmo
sphere . 

• ~036. Then should you say that in shallow mines the observation of the 
barometer would be a useful practice f , 

Yes, I should say so; for example, I have the management of a little colliery 
not far from my own residence, where there is no fire-damp, but", here a great 
quantity of carbonic acid gas is discharged from the fissures of the roof; and 
after the glass has been high for some time, more particularly if a sudden fall 
takes place, I b ave sometimes had occasion to send word to the under-viewer to 
be upon the look out, knowing that there would be a great deal of "stithe" or 
carhonic acid gas discharged into the mine at that time. 

6037. It hRS been suggested to the Committee that firemen might be pro
vided with a barometer, upon which, instead of the ordinary words, might be 
marked .. fire heavily," or "fire moderately," according to the state of the 
barometer; does it appear to you that such a plan would he desirable f 

I am not averse at all to the adopting of any plan that may be useful; but I 
really must be permitted to say, that I do not think the one alluded to would be 
of much service: your Lordships perceive "'hat the general result is of the com. 
parison made with the state of the barometer. . 

(164.17.) 4 A 3 6038. The 

Weather. 

fair. 
fair. 
fair. 
fair. 
fu.ir. 
fair. 
fair. 
rain. 
IWr. 
fair. 
fair. 
fair. 
fair. 
fair. 
fair. 
fair (night 

wet). 
• 

fuir. 
fair. 
ahowe.,.. 
fair. 
dull. 
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-1'. J,Ta!Jlor, Esq. - 6038. The facts to which you have alluded apply principally to deep mines, 
do they not? -

~otb July 1849. - The list given applies, of course, to all the mines in which the explosions 
occurred; but, generally speaking, deep mines are those most infested with fire-

-damp. C 

6039. Can you state what is the shallowest of those mines to which tliat 
-statement woUld appry-r- ---- --- -- ---

I should say, on -looking over the list, betweeh 50 and 60 fathoms. 

6040. Do you look upon it, that, generally speaking,. in such mines as 1 hose in 
the North, the furnace ventilation is sufficient for its purpose, if it is properly 
managed? 

It is_sufficient to procure a very good ventilation in the mine; that it is not 
sufficient to guard against explosion, is too evident frllm the results. 

6041. Should you say that there is -any hope of being abie to apply any 
system which would secure a mine altogether from explosion? 

I apprehend not; my own opinion is, that the extended use of the safety-lamp 
is calculated to be of more benefit than other proposed remedies. I do not mean 
to press this as the general opinion; but I have been led to entertain it from the 
investigations which I have made into the subject, and must candidly state my 
belief that the extension of the use of the safety.lamp is what we have princi-
pally to look to for the prevention of explosions. -

6042: With respect to the safety-lamp, which do you most approve of, the 
common Davy lamp? 

There have been several very useful and ingenious lamps invented; but I feel 
called upon to state, that I hav.e th~ ~ost perfect c0l!-fidence in the security of 
the Davy lamp, and I formed thiS opmlOn on the expeflence of so many years in 
our own district. I believe tbat the viewers of the North of England will concur 
in this statement without one exception.. One, fm example, to whom I spoke 
before leaving, said to me, "If their Lordships ask concerning the safety of the 
Davy lamp, you may state that we have taken off 1,000 acres of pillars during 

. the last 30 years, and used nothing but Davy lamps all that time, without one 
accident happening." The colliery alluded to is Walker Colliery. 

6043. But there are conditions under which Sir Humphrey Davy himself 
admitted that there was danger in the use of his lamp, are there not? 

Yes; but these are not cases of practical occurrence; nor have otherexperi
ments on the subject had a sufficiently practical bearing, but are open on this 
ground to substantial objections; the common street gas was, for instance, used 
in those experiments; yet this is not the fire-damp of coal-mines, but (in con
siderable portion at least) a much more inflammable gas; the fire-damp of mines 
is light carburetted hydrogen, containing, it appears, from recent experiments, a 
littleolefiant gas, but iu so small a quantity as not sensibly to affect the quali~ 
ties of the mixture; and as the light carburetted hydrogen is understood to be the 
least inflammable of the gaseous compounds of carbon and hydrogen, a lamp 
that may be safe when exposed to the fire-damp of mines, may not be so in the 
case of the heavy carburetted hydrogen gases, or in pure hydrogen gas. . 

6044. What is the difterence between the light carburetted hydrogen, of which 
you speak, and the gas of the streets? . ' 

One contains a larger proportion of carbon; the fire-damp contains the' least, 
and is much the lightest gas of the two. 

6045. lsnot the Davy-lamp certainly exposed to danger in a strong current? 
In a current of mixed coal-gas, or street-gas the flame has been made to 

communicate. 

6046. Should you say not of 'the common explosive gas? 
I should say not. . -

,,6047. Have you ever made any experiments upon that subject? 
~l'actically 1 have, by trying the Davy lamp under-groun~ in the fire.-damp of 

minb, by 'wav-ing it· backwards and forwlt1lds,. aJld:bywaliilng:aWutm iii foul 
part amongst the mixture. "c - -, ,-
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. T. J. Ta.V1or, Esq. cracked in that way; it sometimes bappens, when the glass gets very hot, and a 
little water comes upon it, that it cracks directly; there was no water, however. near 
this lamp: if there had been water suddenly poured upon it, I am afraid that 
the glass, instead of the effect being confined to what is now seen, and which is 
not sufficient to cause explosion, might very likely have been not merely cracked, 
but broken. 

6062. You think it would have fallen to pieces? 
I think so. 

6063. This appears to be just as firm as if it were not cracked,. ? 
Yes, it is remarkably firm; it may be a matter of speculation whether it would 

not be better to have it in that slate to begin with; it might prevent its cracking 
again if it were so. . 

6064. Was it by the heat? 
By the mere action of the heat; the thick glass is very liable to crack, because 

with the Bame acting on the inside, the interior of the glass gets into a greater 
state of expallsion than the outside; it is just upon the same principle that a 
tumbler of thick glass is more liable to crack when you pour hot water into it 
than one of thin glass. 

6065. Do you think talc as objectionable as glass? 
It is not so brittle; 1 do not know whether talc could be had in sufficient 

quantity. 

6066. It is practically applied in the case of MI'. Biram's lamp, is it not? 
Yes; I have seen a lamp with talc in it; it is not liable to the same objection 

as glass; it is not so brittle; but neither is it so transparent as glass. 

6067. The light from a lamp of the description of Dr. Clanny's is very good, 
is it not? 

Yes, it is very good. 

6068. You have given some attention to another mode of ventilating besides 
the furnace, namely, the steam-jet, have you not! . 

Yes; 1 have been at Seaton Delaval; once I met Mr. Dunn and several other 
gentlemen there, aud I afterwards returned to inquire more particularly into the 
subject. On the last occasion I went down the pit to try some experiments, and 
these experiments l have put down in writing. 

6069. Will you explain to the Committee the mode in which you instituted 
those experiments. and what was the result of them P 

There are four downcast shafts at Seaton Delaval; they are each eight feet in 
diameter, and there is ope upcast. 

6070. That is eighUeet too f 
Eight feet also in diameter. There are, likewise, two other shafts; but at 

present they are shut off from the general ventilation, so that they do not 
concern this question. First of all, when I went to the colliery on the 15th, 
I found that the jets which had been put in at the bottom of the upcast shaft 
were at work, and that the engine which stands at the hottom of the same shaft, 
tbe under-ground engine, for the purpose of getting tbe coals from the inner 
districts of the mine, was not at work at that time, so that the jets were doing 
the work of ventilating the mine, along with the heat that arose from the firing 
of the steam-boilers. 

6071. The ventilating-furnace was not in operation! 
No; there were two fires underneath the steam·boilers. 

6072. For the purpose of heating the boilers ? 
Yes, for the purpose of raising the steam. 1 ascertained first of all the 

temperature of the upcast shaft, and found it to be 151 degrees, which is a very 
considerable temperature; there are, indeed, few upcast pits in the trade that 

"'~~ve a higher temperature; the Haswell temperature just no,!¥, is 163, which is 
~gher, but there are not many other pits with so high a temperature • 

. -6073. Is that tile average or the heat at the bottom 1 
, 'fhe heat balf·way 'down; I have generally found that the heat half-way down 
is vt'ry nearly the mean temperature of the shaft. I had tried the heat two days 

~ b~~ 
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before, when the engine and jets were both on, and I found it to be 147, which T. J. TD!liur, Elf. 
is a little lower; the inference 1 drew from this circumstance was, that as much 
coal was being used at the time of the experiments as when both engine and jets .olh July 184Q. 
were on, the temperature of the shaft being the same, and the volume of air, as 
was. afterwards fOUlld, not very materially different. After ascertaining the 
temperature of the shaft, I went down the pit, and measured the air-currents 
that were passing; after collecting them together, the aggregate result was 
77,455 cubic feet per minute. Now, assuming that the same quantity of coal 
was used during the time the jets were <m, as was used for both engine and jets, 
the grounds of which I have stated, this quantity was 20 i Ibs. of coal per 
minute, which gives 3,778 cubic feet per minute per lb. of coal. Now when 
the furnace only was on, the quantity of air is stated to have been 48,948. 
I bad no opportunity of trying this, but got the information from the officers of 
the mine; and as 7llbs. of coal wel'e consumed per minute by the furnace, this 
gives 6,526 cubic feet per minute per lb. of coal, wbich is a better result with 
the furnace than with the jets. 

6074. So far as respects the power obtained from the coal, it would appear to 
be nearly double! 

It is as 3,700 is to 6,500. Then I went further with the experiment; the 
jets were stopped entirely, and the steam being turned off, escaped into the 
ordinary flue of the furnace through the usual escape-pipe of the engine. 

6075, Can you say how long it was after you shut off the steam that you 
tried the velocity of the current r 

Immediately afterwards; on trial being made, tbe velocity of the air-current 
was found to be not sensibly different from its velocity during the operation of 
the jets. 

6076. Would not the momentum be continued for a considerable time? 
That is a question of rather a complicated character , and one which, in the 

present state of our knowledge, it would be very difficult to answer definitely. I 
believe, however, that the velocity of the air would keep it in motion a certain 
time, though not to the same·extent as before the withdrawal of the power . 

. 6077. Since it appears that there was a current of 77,455 cubic feet in action 
from' the jets and the boiler fires, and the experiment of which you speak was 
made immediately upon the removal of the jets, would not it be likely that the 
momentum of a current, such as you have stated, would continue sometime after 
the cause which produced.it was removed ! 

I do not think it would; I do not mean to assert my opinion very strongly, 
but my argument is founded upon the great resistance wbich the air current has 
to encounter in the mine; that resistance is very considerable, and I think it 
would at once have operated as a check, after the shutting of the jets. 

6078. Was the whole steam delivered in the passage in which you tried the 
air? , 

It was delivered into the furnace flue through a four-inch pipe. 

6079, Are you aware, from observation, that after a furnace is extinguished,. 
the momentum generated by its action in the current of air still continues for a 
considerable time 'I 

I am not aware that the momentum continues long; the current does con
tinue, but I ascribe its continuance to the circumstance tbat the heat continues 
in the shaft. 

6080. After a powerful ventilating furnace has been in action some time, there 
must be a considerable accumulation of heat 1 

Yes, a very great accumulation. 

6081. Tberefore, you would attribute the continuance of the current to the 
action of that heat? 

Yes. 

6082. How long is it after the furnace is first lit hefore the action of it is felt! 
Presently, as Boon as the air gets heated in the shaft. The first air, in point 

of fact, that passes over the furnace is .. armed, and that warmth produces a 
(164.17.) 4 B rarefied 
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T. J. TO!llor, Ea,. rarefied column; the action is the same as ~n lighting a comm0';L fire; as 800n 
_ aa the aK feels the first heat, the current begins to pass up the chimney. 

20th July 
18

49. 6083. Have you ever seen lead melted in the upcast shaft ? 
Yes; I have melted lead myself jn an upcast shaft, at the bottom. 

6084. At what heat ? 
About 620', I think; I do not recollect exactly, but I think that is the tem. 

perature of melted lead. 

6085. Are you acquainted with the colliery immediately adjoining the Seaton. 
Delava!, namely, Seghill ? . 

Yes. 
6086. Can you give us any information as to the ventilation of that colliery ? 
Yes, I have some particulars of it. 

6087. Has it sufficient ventilation? 
The colliery is well ventilated. 

• 
6088. Can you say what is· the amount of velocity of the curreni? 
Yes, I have the particulars here, as pr<!cured hy me a.few days ago: Seghill 

Colliery, Minutes on Ventilation, July 17, 1849. The downcast shaft is I Ii feet 
in diameter; the upcast shaft is 9 feet in diameter; the temperature of the 
upcast· pit at the bottom is 130, and at meetings, that is half-way up the shaft, 
122. There are stated to be five currents of air. and that the mean distance run 
by each is two miles; the quantity of air in each run is also stated; the gross 
quantity of air is 42,708 cubic feet per minute, and the aggregate sectional areas 
are 188 feet. 

6089. Is the consumption of coal given in that paper? 
Yes; the coals consumed in 24 hours by one furnace seven feet in breadth, 

with a fire surface of 35 square feet, are 60 cwts., or 4i.rths Ibs. per minute; 
the quantity of air per minute per pound of coal is therefore 9,087 cubic feet. 

6090. Tbat is with ilia fUfnace alone? 
With the furnace alone by the combustion of 60 cwts. of coal in the 24 hours. 

6091. In ilie Seaton Delaval case, where the jets were extinguished, the steam 
was still allowed to escape from the boilers? . 

Yes. 

6092. Where did tbat steam escape? 
It escaped from the safety-valve by the waste-pi-pe; that was Ie-pipe was a 

4-inch pipe communicating with the furnace l1ue, and entered the flue nearly at 
right angles, but with a very slight inclination towards the pit. 

6093. Tberefore the escape of the steam into that furnace l1ue in its ordinary 
way from the boilers would tend so iar to raise the temperature of the air in 
that flue? 

Decidedly, and also in the shaft. 

6094. Then how do you allow for iliat in the comparison which you made 
just now between the jets when they were in action, and the current remaining 
after the jets were extinguished? 

I found the current the same after the jets were extinguished as before; there 
was no sensible difference between the two. 

6095. It was measured in the same passage in both cases? 
Yes. 

6096. Was it in the same passage that the jets played in ! 
No; it was in a different part of the mine, not far from the bottom of the 

downcast shafts. 

6097. Did you make that comparison only immediately after the jets were 
extinguished ? 

Immediately after the jets were extinguisheq. 

6098. Not at a later period at aD! 
. Not at a later period. 

6099. And 
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6099. And you are unable to say how long the momentum would ~ntinue ! 
1 cannot; 1 am not aware, in fact, that there have beeD any expenments made 

upon such a subject? 
6100. When you state that you measured the current of air in a different part 

of the mine, you mean in a ditferent part of the mine from the point at which 
the jets were in action? 

Yes, quite at a distance from it. 

6101. Was it at the bottom of the- downcast shaft that you made those 
measurements! 

Not very far from the bottom of the downcast shaft. 

6102. And in both cases at the same point? 
At the same point precisely. 

6103. So that tile UleBsurements 
current of air? 

which you took were those of the intake 

Exactly. • 
6104. Did you ascertain wilen the jet was applied, and produced a current of 

'1,45~ cubic feet, what amount of coals was consumed in the course of an 
hour! 

I judged of that from the temperature ofthe shaft. 

6] 05. That was a matter of calculation! 
That was a matter of calculation; I concluded as the volume of air was very 

nearly the same, and the temperature of the shaft a little higher than it was 
before, that the same quantity of coals was used. 

6106. Was any statement made to you as to the amount of fuel? 
Yes, that there were eight tubs in 12 hours used in the ordinary way for the 

jets only. 

6107. Eight tubs in 12 hours would be how much per minute? 
When the engine and jets are both on, the consumption of coal is at the rate 

of 20~ Ibs. per minute; with the jets only, the consumption was stated at the 
rate of 7 i lbs. per minute. Though the consumption for the steam-jets only is 
given at 7 i Ibs. per minute, yet it must be inferred, on the grounds 1 have stated, 
that during the experiment of the 15th, as much coal was being consumed as is 
customarily used for both engine and jets. 

6108. Do you know at all upon what grounds the stalement was made that 
it was only 7 i Ibs. ? 

It was given to IDe as the account that bad been kept by the persons wbo 
fired the engine; the experiments made, must, I may remark, go for what they 
are worth; I have not the least wish to oppose Mr. Gurney's plan, and shall be 
glad to see it further tested at the same colliery. 

The Witness delivers in the following Paper: 
16 July 184&. 

Account of Trials with Steam Ventilation at Seaton Delaval Colliery. 

Temperature of air at the surface • - _ 
Temperature of air at the bottom of downcast pit 

• . 62!· 
62l· 

Sym piesometer at bottom of downcast -
Ditto • - ditto in retnrn near npe.st 

30'66 
30'46 

Difference 0'111 

'I'emperalure of upcast shaft at 63 fathoms from surface, being half way down 161 • 
TempeMiture of upcast shaft observed on the 13th instant, when under-ground 

engine was going, and jets on - - - - - - - • - 147--
There are fOllr downcast pits, each eight feet in diameter, and 601 square feet area, lIut, 

allowing for slides and fittin{:s in the sbafts, the joint area is 179 square feet. 
One upeast pit, eight feet ID diameter, 60, feet area, at the bottom of which are 26 jets oC 

Bteam, each one-fourth ohn inch in diameter, the joint area being 1'23 square inch: there 
are also four other jets, being tbole first made use of. 

There is alS., MD engine-t'it and a former upeast pit, neither of which is COllDected with 
the P"'S<!Dt general. ventilatIon. Tbe latter is to be fitle4 up witb 26 steam-jets in the fu1'Dllce-

(164.17.) 4 B 2 drift, 

T. J. TaVlor. E.,. 

soth July 18.49, 
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drift, each three-eighths of an inch in di~meter, equal,to '11 area each, and joint area 2'~6 
square inches. The steam is to be supphed from a bolier, at the surface, 30 feet long by SIX 
feet in diameter. 

In C D pit there are two air cUITents, one of 2~ miles, with four-fifths of tbat pit's air, 
and one of 1 ~ mile, with one-fifth of that pit's air; mean area about 38 square feet. 

In E F pit there is one current 2~ miles long; mean area 40 feet. There are also two 
other currents one to tbe South Way tths mile and 36 feet area, and one to tbe 
Prospect Way' fths mile and 30 feet area. A part of the South Way air pasoes to the 
under-ground encine by a very short run, not more tban four chains to the shaft. 
The mean length ~f air channels is, therefore, 1 b mile, and the aggregate area is 182 square 
feet. I excluae the engine air, as having so sbort a run as not to be worth noticing. 

Tbe following are the quantities of coal s!sted to be used: 
First. On the 30th June the steam-jets and engine fires were'laid off' work, and the 

furnace was lighted until the 2d July: the coals consumed by the furnace were at the rate 
of 96 cwts. in 24 hours, equal to four cwts. an hour, and 7 6lbs. per minute. 

Spcond. When the furnace is off', and the engine and steam-jets are at work, 132 cwts. are 
used in 12 hours by engine and jets jointly, and by the jets only 48 cwts. are s!sted to be u.ed 
during the remaining 12 hours; ,so that when the engine and jets are both on, the consump
tion is at the rate of 206lbs. per minute; bu., with the jets only, the consumption is at the 
rate of 7 a Ibs. per minute. 

Tbird. Though the consumption for tbe steam-jets only is given at 7j Ibs. per minute, yet it 
must be inferred, that ~U1;ng t~e experiment of the ~6,th as much coal was being consumed 
as is used for both engme and Jets. Tbe proof of thIS IS, that the temperature of the upesst 
shaft was four degrees bigher on the 15th than on tbe 13th, though on the 13th both engine 
and jets Were in operation. This circumstance, together with the large quantity of steam 
issuing from the waste-pipe (four inches diameter) into the flue during the time ot the 
experiment, must be held sufficient to show that at least the same quantity or fuel was bein.,. 
lISed as is consumed by both ellgine and jets; tba,t is to Ray, a quantity of 20! Ibs. pe'; 
minute. 

The steam worked with was 33 Ibs. per square inch. 

'fhe following sbows the quantity of air in circulation on the 16th: 
1. Engine plane: 

Mean area 
Mean velocity feet per second 
Quantity - - -

2. West Way: 
'Mean area 
Mean velocity reet per second 
Quantity - - -

3. Prospect Way: 
Mean area, square feet - -
Mean velocity reet per second 
Quantity 

4. South Way, engine alld stables: 
Mean area, square feet - -
Mean velocity feet per second 
Quantity 

6. Water Lev.1 Way: 
Mean area, square feet - -
Mean .velocity feet pel' second 
Quantity 

Sq.Ft. 
- 68'02 

63'3 
7'0 

37'0 
1'5 

60'0 
0'0 

34'8 
3'43 

Cubic Feet 
per MiDlitR. 

- 26,473 

- 22~574 

3,249 

- 18,000 

7,la9 

77,466 

As 20~ Ibs. of coal are consumed per minute, this gives, for the above quantity of 77 466 
, cubic feet, 3,778 cubic feet per minute per pound of coal. ' 

Wben tbe furnace only was on, the quantity of air is stated to have heen 48 948 cubic feet 
per minnte, Wit~1 761bs. of coal',being 6,526 cubic feet per minnte per pound ~f coal. 

In corr,?bora~lOn of the forpgom~ statemen~, it must he added, that the jets Were stopped, 
and, Oil tnal bem~ made, the velOCIty of the alr-current was found to be not sensibly dift"rent 
from its velocity during the operation of tbe jets. 

During the c~osing of tbe Jets the steam escaped by the waste-pipe into tbe furnace-fiue, 
as already mentIOned. 

6109. The result of your examination upon that occasion would be that 
although the jets produced a much larger current than the furnace alon~ the 
consumption of fuel in proportion to the amount of current was greater? ' 

So I inferred from my experiments. 
6110. Can 
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6110. Can you say what tbe highest temperature is that you have known in T. J. Taylor, EIItJ-
an upcaat shaft? . 

The highest temperature that I have had an opportunity of observing at the oOlh July 1849-
bottom of the shaft has been when I have melted lead; but that was a case 
where the furnace-flue and the engine-flue lfor there were both an under-ground 
engine and a furnace-I am speaking of tbe old shaft at Earsdon Colliery) were 
both joined together at the shaft, and the heat was consequently very intense; 
but the medium temperature of the same pit half way up was not more 
than 152'. • 

6111. Generally speaking, you find that the temperature half way up the 
· shaft is about the medium? 

Very nearly; I had it tried at Haswell by intervals, and found that the half
shaft temperature was very nearly the medium temperature of the pit. 

6112. In tlle first experiment at Seaton Delaval in which the jets were in 
action, but 'without the furnace, what caused the very g'reat increase in the con
sumption of coal over that which took. place when the furnace alone was in 
action; it appears that in the first ins.lance there were 204 Ibs. per minute 
consumed, and in the second case tbere were only 7 ~ ? 

I conclude that tile rate at which the engine-boilers were being fired at the 
time was the cause. 

6113. Were the engine-fires very much larger than the ventilating furnace? 
No; but the fires are very brisk, and consume a great quantity of fuel. 

6114. Should you say, from what you saw of those fires, and their appearance, 
that it was probable that there would be a difference of nearly two-thirds in the 
amount of coal consumed in a given time by tbe two fires? 

The coals consumed by the furnace were at the rate of 74 Ibs. per minute; 
· and when the furnace was off, and the engine and steam-jets both on, 132 cwts. 
were used in 12 hours, which is at the rate of 20i Ibs. per minute. 

6115. Was the steam for. the jets merely the escape of steam from the 
. engine ? 

No; the arrangement for the jets is an express one. 

6116. Are there separate fires for the purpose of supplying the jets? 
No; the jets are from the engine-boilers, but supplied by a separate pipe; 

the original jets were worked with the exhaust steam of the engine; but the 
jets more recently fitted are worked by steam. direct tram the boiler. 

6117. The only fires in the second case were the fires heating the boilers? 
Exactly; there was no furnace-fire. 

6118. You have calculated the whole consumption of fuel for the general 
iPurposes of thE' steam-engine r 

Yes; I have stated my reasons for doing so. 

6119. Would there be no reason to suspect some error in a disproportion 
• like that betwe6Il 76 Ibs. and 20 llbs. per minute? 

That is what is stated here. When the engine and jets are both on, the con-
· 8umption is at the rate of 206 Ibs. per minute. The particulars were given to 
me by the officers of the colliery; 132 cwts. are stated to be used in 12 hours 
by both engine and jets, and by the jets only 48 (lWts. are stated to be used 
during the remaining 12 hours; so that when the engine and jets are both on, 
the consumption is at the rate of 206 Ibs. per minute; but with the jets only 
the consumption is at the rate of 76 lbs. per winute. 

6120. According to the facts which you have given, if correct, it is quite clear 
that the power obtained by a certain weight of fuel is much greater in the case 
of a furnace alone than of the jets? 

So it 'l\'ould appear. 

6121. But it appears to be a very large dispropol'tion! 
I may observe, that the quantity of fuel which I have taken there is, of course, 

assumed; I assumed it from the circumstance of the temperature and the volume 
of air in the upcast shaft being the same. I do not put this in as a conclusive 
statement, but 1 think it is, on the whole, best to put it upon record. A boiler 
is being put up at another pit at Seaton Delaval. from which a pipe will be 

(164.17.) 4 B :l conveyed 
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T. J. Tap, &f. conveyed down to the bottom of the shaft, 'and t~e steam,-jets will be fitted up. 
- there; that arrangement will try the matter conclusively. 

IOlh .Iuly 1849- • Ii ft" hid 6122. Supposing two given res 0 a cer am Size, t e one mere y use as a 
furnace to heat a current of air passing over it, the other used to generate steam; 
besides heating whatever current of air must necessarily pass over it, would not 
there necessarily be a considerable absorption of heat in the latter case, by the 
very act of generating the steam, which would pass off in the current of air in 
the other case ? . 

Yes, a good deal of the heat that is absorbed by the steam becomes latent. 

6123. That, then, would in itself account in some degree for obtaining only the 
same temperatlU"e in the shaft in the case where the engine-fires were in action 
as in the case where you had the furna<ll! in action? 

Yes, that would account partly for it, part of the heat being still latent. 

6124. Part of the heat is absorbed by the steam? 
Yes. 

6125. Whereas, in the other case, all that is generated would pass off? 
Yes, without waste; a great advantage- possessed by the furnace is th6' 

simplicity of its application; as no machinery or apparatus is interposed, there 
is no waste by friction, a property which the steam-jets do not possess. 

'6126. The problem would be to ascertain whether the amount of mechanical 
ventilation obtained by the force of the jet was sufficient to counterbalance the 
loss of heat by the ~nsumption of a portion of it in generating the steam 
itself? . 

Yes; the direct experiment is to be tried at Seaton Delaval. and I do nol< 
state my opinion as at all conclusive upon the subject until the result of that 
experiment is known; the entire matter is. yet in embryo, and there cannot 
be a definitive opinion giv.en about it until further trial is made. 

6127. You were there upon two occasions, were.you not? 
Yes. 

6128. Are these the results of experiments upon the last occasion r 
Upon the last occasion. 

6129. On the :6J;st occasiOQ. that you went, did they resemble these at all ? 
I did not try any experiments upon the first occasion when I was there.;. 

I merely went to see some parties who were there. . . 

·6130. One fact, at least, seems to have been 3l1f)ertained. namely, that with 
thE) Jets in action, and the engine-fires together, a current of 77,000 feet per 
minute was obtained; 40 YOIl know at all whether it would have been possible 
to obtain that same current from the furnaces alone? 

So far as the experiment goes, it certainly would, because we have here, by 
the consumption OD a pound of eaaL by the furnace, a certain duty perfor~d, 
and by the consumption of a pound of coal; by th" engine and th" jets a less , 
duty is performed; therefore the inference is, that if thE} furnaces had been 
applied to the duty, quite as great an effect, and even. a greater effect. accordiJ1.g 
to the proportions. put down, would have been produced. 

6l3l. l>q you COJ1.cei1(e thal: you would have had the power of raising the 
{urnac" to so high a point as to furnish that current? 

Probably there would have been two. furnaces in. that case; it is very possible 
to raise a temperature of 151 in a shaft with a couple of furnaces. 

6132. But with this furnace as it stood there. YOIl would not have been able 
to raise the consumption of coal from 7! Ibs. to 20 t lbs. a minute? . 

No, not as matters stood; the same ventilation would not have been got with 
one furnace as with the engiAA-fires and the jets. 

6133. Are the furnace-fires larger than the engine-fires? 
A good' deal larger ; but there is not the same briskness of current. 

6134,.. Was theI:e any jet to gener~e Ul,e clU'rent. for feeding, the fire ? 
None. 
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6135. Do you know what the pre8~ure was! '.. . 
Thirty-three pounds to the square Inch; that, I think, IS the hlghe~t pressure 

which can just now be attained; the weight of the safety-valve WIll not go 
hi,her. 

6136. Was that more than had been usually put upon the engine? 
It is not higher than it is common f./) employ in high-pressure engines, which, 

in our district, are usually worked from 251bs. to 35 Ibs. 

6137. On the occasion wben you made.these observations at Seaton Oelaval, 
"ere they using the engine' at the tinle r 

They were DOt. 

6138. Would it be possible for them to obtain the power, of which you have 
spoken, from the steam jets in that case, and at the same time to work with 
their engine? 

Not without additional fuel. 

6139. Then the additional fuel would not be applicable to those boilers? 
No; it requires so much more fuel; part of the fuel would then be required 

in working the engine, and part in working the jets; there,is an additional 
expenditure of steam. 

6140. Do you consider, then, that ill that case it would be necessary to have 
a boiler expressly for the jets themselves? 

Yes; I think it will be necessary to have a separate boiler. 

6141. Were you in the .... orkings during the time that the jets were in action? 
1 was not; I was not further than about 300 yards from the shaft; I went 

ilnly 80 far as was necessary to ascertain the aggregate quantity of air passing 
through the mine. ' 

6142. Have you ever seen any other mode adopted for obtaining a powerful 
ventilation? 

The only mechanical meana now employed in the North is of a very tritling 
deaeription; we ule a little fanner sometimes for driving air through air-boxes. 
but it is so triBing an apparatus as to be hardly worth mentioning; the various 

• methods in use have been superseded, by common consent, a.s it were, by the 
furnace, which may now be conllidered as the only ventilating power of our 
district. 

6143. Are the furnaces kept up day and night? 
Yes. 

6144. Is not there this objection to the furnace, in some cases where there is 
a considerable discharge of ga&, that the foul air passing over the furnace at the 
end of its course, if it should be much mixed would incur some risk even then 
of explosion t 

There was a risk of this nature in former times, when only a single current of 
air circulated in the mine, and became loaded with its gaseous products; but now 

• the varions run, 1m their return to the shaft are 80 much mixed with other airs, 
that there is very little fear of an explosion at the furnace. 

6146. Ha\'e you had any acquaintaRce at all with any other districts besides 
the North? 

I have eXanIined mines in Lancashire and in South Wales, but principally in 
DurhanI and Northumberland. 

6146. Do you find the systems very inferior there in respect of ventilation? 
Yea, I should say that they are. 

6147, Is less attention paid to the subject! 
Lese atllentiol1 is paid to the Bubject; their system is less perfect than ours. 

6148. Have you met with many cases where tbere was no artificial ventilation 
at all r 

Yea, 1 ha\oe met with mallY ca&e!I. 

6149, Should you say that there ',,'rs an)' GaSes in 1Vhich a mine at all 
(164.17.) 4. B 4. liable 
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T. J. To!!ior, 1£"1' liable to a discharge of gas, could be properly ventilated without some artificial 
apparatus? 

~oth July 1849. I should say not. 

6150. Have you ever paid any attention to the question of an inspection by 
Government? 

I have; I have had occasion to give some attention to the subject, partly in 
consequence of my connexion with the ,Coal Trade Committee in the North of 
England, the subject having been discussed in that Committee. 

6151. What is the opinion entertained there with respect to such a proposal? 
The subject is of a difficult and delicate character, and the interests concerned 

are of great magnitude, the capital embarked in the coal trade of the United 
Kingdom being, by a probable estimate, about 30 millions. On the entire 
matter a great difference of opinion prevails; but the coal-owners of N orthum
berland and Durham would not, I believe, as a body, o~ject to a system of inspec
tion, provided it were not of a compulsory character. 

6152. Do you think that, supposing Inspectors were appointed with a right to 
examine the state of the mines, and to look at the plans; in order to ascertain 
their internal arrangements, there would be much objection felt to that? 

I do not think there would; of course it must be understood that the In
spector would not make use of the ·information procured by him in that 
manner, for any other purpose than the strict and legitimate one of his ow~. 
occupation. 

6153. But there would be an objection to his having any power to direct?
Decidedly an objection. 

6154. Do Y9U think that that is the general view of the matter among the
coal-owners? • 

I think it is, so far as I have had an opportunity of ascertaining their sen
timents. 

6155. Do you conceive that, supposing well-qualified persons were appointed 
for that purpose, they might effect good by communicating with the collielJ" 
owners in different parts of the country? 

Yes; I think they might be of service, more particularly in other districts;- • 
I do not know that they would be of much service in our district. . 

, 6156. In those districts where there has been least attention paid to the 
proper management of mines ~ 

Yes; I think that men who are conversant with the best practical systems in 
operation might be of service in particular districts of the Kingdom. 

6157. Would such a system of inspection give satisfaction generally to the • 
working men? 

I think it would; they seem anxious to have such a system established. 
6158. Do you issue any printed regulations in the collieries which you 

manage? 
With respect to the safety lamps, there are printed' regulations; as regards 

other matters, printed regulations are not issued. 

6159. Do you enforce the observance of those regulations very strictly? 
Very strictly as regards the safety lamps. , 

6160. By what means are they enforced. by penalties! 
By penalties, and by legal prosecutions. 

6161. Do you think it would be easy to get a sufficient number of practical 
men, in whose judgment you could confide, to survey the numerous collieries 
throughout the Kingdom? . 

I do not doubt that many competent men would be glad to accept of such 
situations, and do not know that there would be much difficulty in finding 
suitable parties; I do not think there would. 

6162. Do you conceive that it would be necessary, in order to enable a man' 
to discharge his duty properly as an Inspector of mines, that he should have 
been for a very long time in charge of collieries? 

I think' 
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I think he should be thoroughly conversant with the systems of working and T. J. Taylor, Esq. 
conducting mines now in use. 

6163. Supposing that Inspectors were appointed without the concurrence of 
the owners of collieries, and rather against their consent, would it be in their 
power very much to impede and to neu tralize the exercise oftheir duties! 

It would certainly be in the power of owners of collieries to throw obstacles 
in the way if they thought fit. 

6164. The question supposes the cas'll of Inspectors being appointed in oppo
sition to the wishes, and with powers rather offensive to the colliery owners ? 

Yes; I think that they might throw great impediments in the way of the 
proper performance of the Inspectors' duties. 

6165. Should you say that it would be possible for them to perform their duty 
in such a case, if the owners of collieries were determined to place impediments 
in their wav ! 

I conceive that it would be scarcely possible for them to do so. 

6166. Supposing, that although entrance were given to the mine, facilities 
""ere not given of going oyer it, would it be possible for the Inspectdr rightly to 
discharge his duty? 

No; unless the owners of collieries go heartily into the matter, I do not think 
that much good is to be done. 

61.67. What is the general condition of the education of the miners in the 
North1 

The state of education is better than it was;· schools are very generally 
established in the neighbourhood of collieries, and there is a general improvement 
in point of education, as weIl as in the habits of the mining population of our 
district. 

, 6168. Looking to the causes of accidents, do you think that improved educa
tion would have any effect in diminishing the dangers which are incurred by the 
work people ? 

Whatever contributes to render men !Dore intelligent, I conceive, would have 
that tendency. 

6169. In your opinion, would it be desirable to give them some elementary 
knowledge of mechanics and chemistry, 'and so forth, bearing upon their own 
pursuits! . 

Yes; I think it would be useful to give them a knowledge of these suhjects; 
8uch a knowledge as bears upon their own occupation. 

6170. Have they such facilities at present? 
They have not. • 

617], Do not the Mechanics' Institutes give them to them? 
The colliery population is scattered in pit villages throughout the country, and 

not genernIly within reac\! of Mechanics' Institutes . 

.. 6172. Is not there one in every town? 
In Newcastle there are several excellent institutions; but the mining population 

is not generally, as I have said, within reach of those institutions; their condition 
is, however, so much improved, that the pitmen may now be fairly considered 
an intelligent, as they are certainly a very deserving body of men. 

6173. And desirous of instruction, are they not? 
Much more so than formerly. . 
6174. They are generally men in good health, are they not? 

. Yes; the medical men who attend them state that their health is unusually 
good, and cite as a proof of this, the facility with which the wounds and bruises 
received in their occupation are healed. 

6175. Are they not liable to pulmonary complaints? 
No; pulmonary complaints are remarkably rare among them. 
6176. As to the time that the survey of a pit would take, what staff would be 

n~cessDry to survey all the pits in England, do you think? 
T~at would be a very extensive operation; of course tIle time required in each 

par~JCuJar case would depend upon the extent to which tile workings had been 
camed. 

(164.17.) 4 C 617i. A man 

gotb July 1849. 



·570 MINUTES OF EVIDENCE BBFORE BELECT COMMITTBE 'ON THE 

"" J'" lor'" 16177.1\. man would not undertake morethan one'large mine, in a day, would he ? 
.. • • A"!I ,""'I. ' f I 'f d I I The question concerns the number 0 nspectors; 1 we attempte to ca cu ate 
'SOth July 1849. the Inspectors or Sub.inspectors for the Northumberland and Durham ,Coal

field only, there are about 120 e~llieries .in that district, .and more ~han that 
number of pits, ~eca,!-se there are In p~hcular cases ~wo or three pits at one 
colliery' assummg tnat there are 150 pits, and supposmg an Inspector or Sub- . 
inspecto'r to go down, a pit twice a week, having on other days to move about 
and to attend to his plans and office-work, then for one man it would take 75 
'Weeks to go down the 150 pits; for two men it would take 38 weeks; lor four 
men 19 weeks; 'and for eight men about 93 weeks; so that eight Inspectors or 
Sub-inspectors might be able to visit each mine in our district 'every two or 
three months. . 

6178. :Doyou ,think that the colliery owners would agree.to Sub-inspector.a? 
:1 assume rthem Ito be· competent and respectable men. 

6179. To the .Inspectors themselves they might have .no objection, but a Sub
inspector is of a different class? 

I have putthe Inspectors and Sub-in~pectors into one class. 

6180. In Cumberland there are about 40 pits, producing about 'a million of 
ton5'of coal in a year; 'how long ·would that take inspecting; how many men 
would be required? 

According to:the ,proportion which 1 .havementioned, namely, eight men for 
Durham and Northumberland, it would be two for Cumberland; that is about 
.the same proportion. ' 

·6181. What cl!lSSof men do you think 'would 'be the'mostfit for the office? 
They should, be, I apprehend,men who are eonversant with the practical details 

of mining ? 

6182. 'Would you take them from colliery viewers? 
It might be necessary; I should say that the colliery viewer would be' the 

fittest man to inspect .coal-mines. I should say that the Inspector ought to be 
taken from that class of men, who 'knows the subject best practically; and I 
apprehend that to be thoroughly conversant with the practice is of more conse
quence than to have a merely scientific man. II think good may.be done bye com
municating the information of, one .district ,to. another by men acquainted 'with 
and competent to appreciate the systems of working and ventilation in use. . 

6183. It is generally said, that the smaller .collieries are:in the worst state as 
to ventilation; is that your opinion? 

Yes, it is frequently the case 
• • 

,6184. Would the expenses be great to, put those small £ollieries into a better 
state of working? 

In some cases they might, so far, as it depends upon providing an artificial 
means of ventilation; a furnace, for example, that 'is not a very expensive 
addition. 

6.185. But'supposing a colliery where there was no furnace, and that the 
atmosphere of that:colliery was in a dangerous state, supposing the lives of a 
great number of people to ,be periled every day, would not that be a sufficient 
reason for some interference, in order to induce the proprietor to take the ordinary 
steps for the efficient security of a mine? 

Yes, supposing the case to exist. 

'61-86. :If increased expenses were to come upon the 'small pits, do you think 
that any of them would be shut up ? . 

I very much fear so, especially at the present, time"when the trade is sa 
depressed. ' 

6187. It is only by great economy that those little ones exist? 
It is, and they cannot bear additional expenses jspeaking generally of the coal

trade just now, it is a profitless adventure. 

'6188. In those districts? 
In our districts. 

6189. (l'hell 
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6189. Then is it your opinion" that iii muclL alteratiOn) were required in the T • .!; Ta'yldr, E'9 
pits now, it would be impossible to effect it, in consequence of the state of. the 
trade? ~oth Jul11849. 

I think SO; additional cost must, as far as possible, De avoided; the trade is 
extremely sensitive of any additional expense. 

6190. Should you say that the placing a mine in a state where great security 
can be attained against the occurrence of accidents is a considerable saving,? 

Such cases may be; tnere may be a'false economy in not doing-certain things, 
and \HIder the existing system great pains is taken on thiS' account;; foI"instl1nce, 
it was given in evidimce yesterday;, that so much care is taken: at. Jarrow Colliery, 
that no naked light is allowed to go beneath the shaft 

6191. Is not an accident a considerable:expense to the OWIJ.6r'of II mine! 
It is; and besides the direct expense, it injures the character of the,mine, and 

operates in' raising the wages that have to tie paid: to the workmen. 

6192. Therefore colliery owners have a direct interest in preventing accidents 
to the utmost of their Rower! 

Decidedly. 

6193. And it might be worth. while in many' cases, to incur some. little addi
tional expenS'e, such as that of a furnace, in order to render the sy'stem secure, 
if they could feel that that was the result ? 

Yes" in those. cases where, the defects are'very great. 

6\94'. There is another' description oti aocidents, which you, mentioned among 
those that you enumerated at the beginning of your evidence, namely"accidents 
from fallinO' down the shafts; have you. known many' cases of that kind !" 

Yes, the~e are many cases oi' men falling down the shaff, and' being' Iiilled in 
the shaft; formerly several were killed by falling out of the loops; that is not so 
frequent now, on account of the' general' adoption of slides and cages; there are 
also many casea of deaths in sinking pits, or pits being sunk down to the coal. 

6195. Any by the breaking of the ropes?' 
Exceedingly few; all the 55 cnllieries to which I have referred. there were only 

three in six, years. 

6196. Do the men stand at the bottom of the shaft to load the. cage:? 
Yes; the onsetu:r is at the bottom· of' the shaft for this purpose; 

6197. Are they not in danger of any coals or things that might' fall' down? 
Yes; but they know the. danger, and are' on their guard against it; they do 

not stand quite under the bottom or ilie shaft. 

6198. Do you, know an invention which has btelY beenlintroduced, into s,!me 
of. the collieries in the. N ortb by Mr •. Fourdrinier 1. 

Yes;. I have not, seen. it in actual! operation,;, Mr. Fourdrinier brought a 
model,. which. I saw • 

.. 6199. You did not see it'in action at- Mr. Elliot's colliery? 
No, I have not seen it in actioD. 

6200. Do you' think well of itt 
Yes; 1 think it is- calculated to' be,useful;_ but, 89 1 said just now,. there are 

not a great number of men lost in our district by the breaking of. ropes-;. 

6201. Have any of the mines with which,you are connected been on fire? 
Yes, Whitley Colliery was on fire in the year 1839 .. 

6202. What means have you generally adopted for the extinction of the 
fire? 

We s nut the district off entirely by closing it with solid stoppings. In the 
case mentioned, the Moppings were of stone four or five feet thick, and, perfectly 
air-tight; in this state the mine was allowed to remain eight or nine weeks, and 
then opened out, when the fire was found to be entirely extinguished. 

6203. Are you aware that. U. high-pressure steam.jet has been' applied. with 
that object? 

I am. 

(164.17.) 402 6204. Are 
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6204. Are you acquainted with the circumstances of that case ? 
No. 

6205. You did not witness the experiment? 
No. 
6206. You would consider that a very useful application of the steam 1 
Yes. 
6207. And that it is likely to be attended with a great saving of expense as 

compared with the other modes of extinguishing fires ? . 
Yes; speaking generally, we have not fires of this description in our district 

so frequently as in some other parts of the Kingdom, wher~ the coal-beds are 
associated with a good deal of pyritous shale, which decomposes, and in some 
cases produces heat enough to set the coal on fire. 

6208. Have you ever examined the different seasons of the year at which 
accidents occur? 

Yes. 

6209. Have you made out any statement upon the subject? 
Yes, I haye prepared a diagram, which I now produce. 

6210. What is the result of that diagram; is it that they appear to have 
occurred more in any particular parts of the year than in others! 

In the month of June particularly; and then, after diminishing in July and 
August, in an increasing degree from September to October and November; 
then again diminishing to January, till they are at a minimum in February. 

6211. For how many years is that diagram? 
It comprises the principal explosions during the last 40 years. 

The Witness delivers in the same. 

6212. Are there any other statements which you would wish to make? 
I have drawn up a list of accidents of the ordinary character, purposely taken 

from those collieries which are not troubled with fire-damp; 317 accidents are 
enumerated in the list, none of which were attended with fatal consequences. 

6213. In what period? 
In four years; 227 of those accidents· happened to the officers and men, and 

90 to the lads. The nature of the accidents was as follows: accidents to officers 
and men by falls of stone and coal, 168; by pick-wounds, 16; sprains and 
lifting coal, &c.,· 15; other causes, 28; total, 227. The accidents to lads were, 
by under-ground waggons, 17; trams, 48; by falls of stone and coai, 12; by 
oth.er causes, 13; total, 90. The list is, as I have said, taken pnrposely from 
collieries not containing fire.uamp, in order to show the nature of ordinary 
accidents. The men lost 13i days on the average by each accident, and the 
lads 12i days by each accident. The days lost by men were 1 in 51, and' by 
lads 1 in 152. The average time lost by each man in a year is 5 days out of 
250 working days, and by each lad is Ii day out of 250 working days. 

6214. When there is an acci~ent in the pit, do the men go out for that day i' 
On the occurrence of a fatal accident they generally do, but not in an accident 

of otherwise than a fatal character. -

6215. In the arrangements of a mine, is not one very essential point to keep 
the doors properly watched? 

It is. 

6216. Do you think there is much fault in the manner in which that duty is 
generally observed? . 

I do not think there is; tlie doors are kept by boys generally .• 

621 !. Do you think that those. boys are competent to such duty? 
I t'!ink they are; your Lordships are aware that we cannot now take boys of 

less tllan 10 years of .age into mines; the pit-lads are very sharp, intelligent 
fellows, and they do this sort of duty very well; we have no reason to complain 
of them. 

6218. An 
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6218. An old man would go to sleep; a boy plays sometimes? 
Yes. 
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6219. Looking to the cause of accidents, especially from explosions, do you 
think they are generally owing to the carelessness of the work-people, or to 
unavoidable causes? 

I should say very often to unavoidable causes. 

6220. Have you known many cases,i~ which they have been owing to the 
carelessness of the workpeople? 

I do not think I have; I may say that, genel'ally speaking, there is great 
obscurity 8S to the immediate cause of explosions; the direct evidence being 
destroyed, the mine much shattered, and the ventilating apparatus blown out, 
there is often very great difficulty in discovering what the cause of the explosion 
was; of those cases, therefore, we know little; but there are others where 
explosions have taken place from sudden issues of gas in very great quantity, 
and against accidents of this nature I confess myself unable to suggest a remedy, 
except the use of the safety lamp. 

6221. In many cases might not they be avoided by a very efficient system of 
ventilation? 

The difficulty would be to fix upon a standard of ventilation that is calculated 
to meet the cases under consideration: is it to be four feet in a second, or five 
feet in a second, or six feet in a second? 1 fear that the highest of these would 
still be very inadequate. 

6222. Does not that depend upon the nature of the mine? 
A sudden issue of gas may take place in any fiery mine. My own well

considered conviction is, that most of the great explosions of the Durham and 
Northumberland collieries havc been owing to sudden issues of gas. 

6223. Is not one great cause of the fatality of these accidents the state of the 
mine after the explosion lias taken place 1 

Yes, from the after-damp. 

62N. Do not you think that there might be some method of mitigating the 
-consequences of that? 

I have often thought of this part of the subject: the great object is to get 
fresh air thrown in as soon as possible, the district of explosion being at first 
quite unapproachable; and it lIIay be remarked, that the after-damp spreads itself 
much beyond the limits of the explosion, its volume being very considerable. 
With the mine in this state, and the ventilating apparatus destroyed, we have no 
means at present in use to remove the fire-damp, excepting the gradual operation 
of replacing the stoppings that have bee~ blown out, and I confess that I do not 
~ee my way to the adoption of any more expeditious process. 

6225. Do you know anything of the arrangement mentioned by one of the 
wi tnesses yesterday, of a door that fell from the effects of the explosion, in case 
of the regular door being blown away? 

·1 think Mr. BuddIe made an arrangement of that description at '\Vallsend. 
There was a prop put underJ)eath a swing-door, and it was expected that if an 
explosion blew out the prop, the door 'Would fall down, and be a substitute for 
a stopping, or for another door. Mr. BuddIe did use that apparatus for a short 
time, but discontinued it. 

6226. Do you know why he discontinued it ? 
I do not know that he found it actually ineffective, but I presume that he 

thought it not worth while persevering in the use of it. 

0227. One of the witne~ses yesterday stated, that he considered that his life 
had been saved by it r 

That is a very strong case. In a partial explosion it might be that an 
apparatus of the kind under consideration might answer the purpose; but in 
really powerful explosions I conceive it would be quite ineflective. 

6228. Anything that closed tile passages which had been laid ·open by the 
destruction of the stoppings would be of value, would it not? 

Ye.>, if such an objec( can. be attained; but I cannot tIl ink that the use of the 
swing-door, which was given up by Mr. BuddIe himself, would go far towards it. 
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6229. You are: not aware of the grounds upon which, he discontinued it 1 
I do not know those grounds. 

6230. Is there anything else which you wish to state? 
At the Haswell explosion I made a particular list of the sufferers; and of the 

manner in which they were killed: that list I now beg to hand in. 

The Witness delivers in the same, which is as follows: 

ANALVSIS of the Persons killed by the Haswell Explosion of September 1B44. 

, 
BIII'Dt Killed by K;iJed br , 

TOTAl.. 
Fatally- : ConcuuioD. Aftu.damp. 

Meadows Way- - - \ 6 It 28- 40 
, , 

High Brockley- - - 6 6 113 25 

Low Brockley -
, 

30 30' - -. none , none.: 

12 , 12- ?l 95 

Killed by after-damp, three-fourths. Killed by the direct action of the blast, one-fourth • 

. 6231. Therefore anything thatwouldjust keep up a sufficient partition to turn 
the current of air, might save a great many lives !' 

Yes, if it were practicable to do so. Of course it would, be still better to go 
back to the source of the mischief, and'stop it there, by preventing explosion, if 
possible. 

6232. Do you think that there are any points connected with the working of 
mines which it would be possible to make the subject. of direct legislative enact-
ment and restriction?' • 

I do not think so. Such enactments would constitute, in my mind, an unfair 
and unreasonable interference with the management of mines, and might have 
a tendency to retard' the progress of improvement, by fixing it at· a certain. 
standard. 

6233. Any particular acts which it would be possible to make legislative 
offences, and to attach penalties to them, as in other offences? 

I do not think so. Imay say, that my private opinion is not favourable to the 
appointment of Inspectors, more especially as regards the Northumberland aod' 
Durham Coal Districts; but I derer a good deal to the opinion of other parties, 
without, however; being convinced that the appointment wo,uld be productive of 
much benefit. . 

6234. Do not you think it would,be of any service in regard to those collieries 
that are less well managed? 

It might be in some particular cases; but 1 think that more is to be expected 
from the general progress of knowledge on the subject, and the proper education 
of the managers of mines, than from the appointment of Inspectors. 

6235. Are not you of opinion that Inspectors, properly qualified, migbt con
tribute to that ad vancement ? 

No doubt they might advance it a.little more rapidly. 

6236. Bringing the.. interests in the different districts more into commu
nication? 

Yesi bringing them into communication, and acquainting the parties with 
each other-'s mode of working and ventilation, might be of service in some dis
tricts; but in ours I do not. think. there is very much good to be done by it. 

The Witness is directed to withdraw. 

JOSEPH 
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JOSEPH ROBERTS, Esquire, is caIled in, and examined as follows: 

6237. YOU are a colliery owner? 
J am a colliery proprietor in the Dean Forest. 

6238. Are not you a colliery owner as well as a proprietor of coals? 
I am. 

6239. On the Crown lands? • 
On the Crown lands of the Dean Forest. 

6240. Have you a lease from the Crown ! 
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It is not a lease; I have purchased the mines; they are subject to a galeage 
Tent payable to the Crown; they are not leased from the Crown. 

6241. Are they what are called fiery seams of coal? 
There have been no cases of ignitable gas. Whether fire-damp ·may exist 

amongst the gases which we are subject to, I cannot say; but there has never 
been any instance where it has ignited. 

6242. At what depth are those mines generally worked? 
The depths vary very much; -the deepest shafts that ·we have in the Forest 

do not exceed 300 yards. 

6243. And what is the thickness of the seams? 
They vary very much also; the thickest seam of coal, which is called ," The 

Coleford High Delf Vein," is in the thickest places, where it is found about six: 
feet, or from that to seven feet thick, and down to about Jour feet, which· is .the 
thinnest; that is the ·thickest vein which we have in the l'orest; we do not 
,work. it by pillars as in the North. 

6244. III what manner do you work it? 
We work it with timber; we clear away the whole of the coal. 

6245. Is that upon what they call in some counties the Long Wall system ? 
No, it is not; it is a system which is applicable to thin veins only ,similar to 

the other coal-mines in Gloucestershire. 

6246. Do you work it as you go forward \' 
No; we work it .out, and bring back the coal, and in some instances draw the 

timber. 

6247. Do you work. any very great extent of the field beyond .theshaft? 
Yes; we work a mile or a mile-and-a-half out from the bottom of the shaft. 

"Where the allotment extends as far, and with sufficient ventilation. 

6248. Have the mines in that country generally one. or two shafts? 
Oftentimes two, but not generally. 

6249. '!\Iore usually one? 
More usuillly two, those collieries that are worked by shaft; bunn the Forest 

·of-Dean a great quantity of coal may be worked by level. 

6250. Without any perpendicular shaft? 
Without any perpendicular shaft. 

6251. Is thai the more common method? 
It is not the more common method; there is a greater quantity of coal being 

'raised at the present time by shaft than by level. 

6252. Whereabouts are your pits in the Dean Forest; are they near Mr. Pro
theroe's works? 

I have two collieries wbichIpurchased of Mr. Protheroe; I have also,one 
'near to his Park End Collieries. 

6253. Are accidents frequent in your collieries! 
. Not frequent, I am glad to say; they arise more from casualties connected 

with the surface tIl an from those underneath; we have very few accidents under
ground from the black damp. 

6254. And no explosions! 
No explosions at all. 
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6255. Have you any system of ventilati?n '~ 
We have no artificial system of ventIlation at all; we rely upon the free 

"action of the atmosphere for. ventilation., which we ~nd to be very defective, and 
which is the cause of the mmes not bemg worked In that regular manner that 
they otherwise might be. 

6256. All that you have to contend with there in the way of gas is the 
carbonic acid? . 

It is. 
6257. Does that come out in great quantities generally? 

. When the air is bad, of course we are subject to it, which sometimes prevents 
the working of the mines altogether. 

6258. Does the air of the mines often become so bad as to prevent the 
working of them r 

Not often; in the winter season we can work tolerably regular. 

6259. Is it in sufficient quantities to injure the health of the miners, without 
absolutely preventing their working the coal? 

I do not think it exists in that degree to injure their health; for when it does, 
they cannot work at all; therefore they are not subject to its influence. 

6260. Have there been many cases, within your knowledge, in which lives 
have been lost? 

There were three lives lost through suffocation in one of the collieries which 
I now have, but before I was the owner of it. 

6261. Are such accidents common? 
I cannot say that they are common; casualties have occurred through 

boilers bursting, ropes and chains breaking, negligence, and causes of that 
description. . 

6262, The question refers to accidents arising from the gas from the want of 
ventilation? . 

They are not. common; for when the mines are not in a workable state, of 
course the men are not in the mines to experience accidents. 

6263. Have you ever been in other districts where ventilation is practised and 
attended to ? 

I have not been in any district where ventilation is practised; I have heard 
that in districts wher~ the fire·damp exists, there is a system suggested and in 
use for preventing the effects of the fire-damp, and for removing it. 

6264 .. Is there much attention now being given to the question of ventilating 
mines in the West of England?' . 

There are a few gentlemen in the Forest who, I believe, are desirous of under
standing the principle of ventilation, with the view of causing the mines to be 
more regularly worked, and therefore of causing employment to be cheaper; we 
are paying very high wages there on account of the mines not being worked 
regularly; the miners are only partially employed, and if we got them into a 
state in which we could work them in a regular manner, we consilier that it 
would be beneficial to the coal-owners, and in every respect. 

6265. From what you know of the owners of collieries in. that district. should 
you say that they would be at all favourably disposed to an inspection on the 
part of Government? 

I think many would; for my own part, I think I can answer for myself and 
several others; I think that a system of inspection, under proper management, 
would be a very good thing, and attended with very beneficial results. 

6266. In what respect do you think it would be an improvement? 
I think were collieries subject to a proper inspection, and accidents rendered 

less prevalent, it would so far inspire the confidence of the working classes, that 
there would be a more plentiful supply of miners at fair wages; we are giving as 
high as 48. a day to coal-cutters; a much higher price than I think the coal
cutters in tlJe North get, 01' in Wales. 

6267. Are those the common workmen who have 48. a day? 
Yes; I have given myself 48., and never less than 38. 6el. to coal-cutters. 

626tl. Is. 
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6268. Is that in consequence of the frequent interruptions! 
That is in consequence of the employment not being regular, and there not 

being a sufficient supply of good coal-miners in the district; men seem indisposed. 
to turn their attention to that description of work, from the employment not 
being regular, and partly from the accidents which happen. 

6269. If you are impressed with the notion that it would he beneficial, and 
you would get wages so much cheaper in the mine if the arrangements were in 
a perfect state, why do you not employ .s~me one yourself to do it in your own 
mine? 

For my own part I am only recently engaged in coal-mining, and I have had 
no accidents occur in my collieries, excepting one man having some rock fall 
upon him which broke his collar-bone; that is the only accident that has 
occurred in either of my collieries, and I have done all in my power to prevent 
accidents. 

6270. Your mines being in a more perfect state than your neighbours', you do 
not find that the men come more readily to you than to your neighbours? 

I think I may say that they come quite as readily, owing to so few accidents 
happening. 

6271. What have you done in your pits? 
I have had all in my power done to prevent accidents, and I think the men 

prefer coming and working for me, even though it were for less wages. I have 
, heard some of them express their opinions to that effect; they prefer working 

where the air is good for less money than where the air is bad. 

6272. Does the carbonic acid in those mines occur suddenly! 
It occurs generally as the wind shifts. 

6273. And does it then drive all the people out of the pit 1 
Yes; they generally retreat upon finding the candles burn dimly; that is the 

first symptom of the existence of the carbonic acid. 

6274. You have done nothing yourself in order to introduce a better system of 
ventilation, have you f . 

I am desirous of ascertaining the best and most improved method of so doing, 
as I open my mines. 

6275. Before you undertake to make any attempt? • 
Yes, having two mines now to open, which will require a system of ventilation . 

• 
6276. You are going to open some 'fresh ones? 
Yes. 

6277. Do you think that you would get a better. supply of labour, if the 
labourers were satisfied with & system of inspection! 

I think it would insure their confidence, and cause more labourers to turn 
miners, and to adopt that ineans of livelihood; a great many of them about the 
country I have endeavoured to employ on the surface, and several have ultimately 
gone under-ground and become miners; in several instances that has been the 
case; there seems to be a great timidity on the part of the labourers about the 
country to tum their attention to mining. owing to the accidents and the irregu
larity of the labour. 

6278. Are there any accidents in that district-from the breaking of ropes, and 
matters of that kind? 

'Ve have sometimes had accidents, I am sorry to say, on account of the 
breskage of ropes. 

6279. Do you work the collieries in those districts with guides? 
In some instances; the more recent shafts that have been sunk and are put 

to work have guides. 

6280. And cages r 
And cages, which we consider is an improvement. 

6281. Have you ever had any information with respect to a contrivance of 
Mr. Fourdrinier, for preventing accidents in those cases from the breakage of 
ropes? 
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1 have heard, by way of discussion, that there is a plan to preveDt accidents 
by the breakage of ropes, but none bas been introduced yet into the Forest, that 
1 am a ware of. 

6282. If an inspection were adopted, what class of persons would you suggest 
. as the most proper persons for Inspectors 1 

I would respectfully suggest that an Inspector should be appointed for each 
coal district, who should periodically inspect and report the state and condition 
of the engine power and ventilation of each colliery within his district. A person 
of practical experience, as well as scientific attainments, I consider best qualified 
to inspect and report upon the state and condition of the steam-engines, and the 
condition of the workings below. 

6283. Is there any other point upon which you wish to observe! 
I would remark, that I consider the plan of Mr. G. Gurney for ventilating 

coal-miI;les the most preferable system that has yet come beneath my notice; 
from its simplicity of application, cheapness and general utility, I consider it 
preferable to the furnace system. 

The Witness is directed to withdraw. 

Ordered, That this Committee be adjourned to Monday next, 
Two o'clock. 
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579 

6284. SINCE your last examination, have you received any further commu
nications upon the subject of the application of the steam -jet to the ventilation 
of collieries? 

I have received many: it appears from them important to put more clearly 
before the Committee the pIan of applying it out of a working shaft; I believe 
it to be important as connected with the subject generally, but,more particularly 
so as connected with those mines in which small capitals are engaged, and where it 
is desirable to produce ventilation by the cheapest means possible. There are a 
great number of small mines wanting ventilation, in which they have boilers near 
the top of the shaft; therefore, at a few pounds expense, by applying a few 
pipes to a small external chimney or shaft built for the purpose, as shown 
in this drawing, they might apply ventilation at a very trifling expense. 
One of the objections in applying the steam-jets out of the upcast shaft arises 
from the necessity of keeping the upper end of the shaft sealed; because it is 
evident whenever an exhaustion is made, air will run into it by the shortest 
passage; instead of coming through the workings, it will go down at the pit's 
mouth, unless cut off. 

6285. Supposing the steam-jet to be placed in a side passage l' 
Yes; the steam-jets B, [Diagram No. (1)] in this case are placed on one side, 

communicating by a dumh drift, C, with the upcast shaft K; the pit's mouth 
is covered by a light cover, H, with a hole through it for a chain to pass; there 
is an inverted trunk, }o;, made to descend a few feet into the pit, like an in
verted neck of a bottle; the cage G, as it comes up, first enters into the inverted 
trunk at the bottom, and stops it. 

6286. Or rather, you would say, the neck of the hottle! 
Yes, into the inverted neck; the cage forms a stopper on entering the neck 

of the trunk; and when it has passed into it, the air-cover opens by a knot in the 
chain, as shown in the drawing, and will be lifted up out of the way when the 
corf comes to the stage; the cover does not open until the neck of the trunk 
is completely stopped, and is deposited before the cage leaves it on descending; 
consequently, whatever position it may be in, there will never be a communication 
between the external air and the exhaustion going on by the jets at the side. 
On reference to the scale of the drawing, it will be seen that the area of the exhaust
chimney or shaft A, is less than that of the upcast shaft K, or the dumb drift C. 
This smaller area is found in practice no objection, if short. In the first place, 
it rednces the expense and size of the chimney; secondly, it reduces the neces
sity for a larger number of jets; and, thirdly, it enables us to lift the column 
more effectually. I find, from experience, that a narrow area, when of short 
distance, makes little or no difference in the amount of ventilation; the amount 
is made up in increased velocity; the cylinder or chimney A, by the side of the 
pit, will be seen by the scale to be abont 21 feet in diameter, and to contain only 
seven jets, of three-eighths of an inch diameter; the plan M, by the side, shows 
their arrangement; tbe exit part of those jets are placed below the contracted 
part of the side-shaft; being in a larger area, the exhaustion is more easily 
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supplied from the upcast shaft. Th.e steam-pil?e a,~, goes in .at the side, and 
supplies these jets from any convewent place In which the boiler may happen 
to be. 

6287. W ~uld not there be considerable practical difficulty in such an appli
cation of the principle, in any case where guides were not in use, in consequence 
of the narrow passage at the upper end of the shaft? 

No; if guides wer~ in US?, the trunk E would form:, part of. the guides; if 
there were no guides muse 1t would not affect the question 

6288. In the case of a rope or chain working without guides, the motion of 
the cage, or corf, or whatever it may be, is very unsteady in the shaft, is it not? 

In the lower part. . 

6289. It is said to hit the sides, and occasion a great wear and tear? 
If it should do so towards the top, it could be very easily steadied into the 

trunk; the hole through the cover would steady and guide it into the inverted 
neck. 

6290. Scarcely any of the small collieries have guides? 
I believe not; guides are not necessary to this arrangement; I believe the 

cage would fall in readily without difficulty; this is a simple and cheap mode of 
application of steam ventilation; 3/. or 4/. applies it at once to a colliery. I should 
observe in regard to the question of rarefaction from heat, if the steam be at· 
the bottom of the pit, that it is not of much importance; althougb my opinion, 
I believe, is contrary to many of the owners, I still retain it; the heat of the 
steam is not of much comparative value; I do .not think in practice it will be 
found worth much trouble; in support of this opinion, I refer to an experiment, 
to show what it really is. It will also serve to explain away a remark made by 
one of the witnesses, "that the experiment was a failure," because the object of 
it was not known. The experiment alluded to was an experiment made at Seaton 
·Delaval, expressly to determine this point, and not for ventilation; my sole 
object in making the experiment was to ascertain what quantity of ventilation 
would be produced by a given quantity of steam out of the pit; and what 
quantity of ventilation could be produced by the same steam at the bottom. The 
steam was only about 151bs. to the inch, and therefore in favour of rarefaction; 
it was taken from a low-pressure boiler for working a condensing engine. The 
quantity of ventilation produced by the jets, out of the pit, was 27,000 per 
minute; the quantity of ventilation produced by the same jets, at the bottom of 
the pit, was 33,000,making a difference of 6,000 upon 33,000. 

6291. With precisely the same power in both cases? 
The same steam, same boiler, the same power; 6,000 was due to rarefaction 

from the heat of the'steam; it must be observed that that proportion would 
remain the same uqder any increased amount of ventilation; for if tile amount 
of air was increased, the temperature would be reduced by quantity, consequently 
the proportion of 6 on 33 would run through a larger quantity; if we raised it 
up to 60,000, or even 90,000, we should get no more than this proportion of 
6 to 33 due to temperature, because a larger quantity of air going through the 
upcast shaft, an exact proportion of heat would be required to raise its tem
perature; this experiment shows 6,000 only to be the difference due even at this 

• low pressure of steam; I do not think even here the extra quantity is of so 
much value as the convenience of working the steam-jets, in many cases, out of 
the pit; taking all the practical considerations into account, taking the wear and 
tear of ropes, injury to the tubing and the sides of the pit from change of. 
temperature, and a variety of other circumstances, it is certainly ,desirable, in 
many cases, to have the exhaustion out of the pit altogether. 

6292. Do not you find in experiments of that kind, where the shafts are 
of considerable depth, that some power is lost by carrying the steam that 
distance? 

The condensation in the conveying-pipe amounts to very little, hardly worth 
notice; 'it should be borne in mind that where the boiler is out of the pit, we 
lose tbis heat also, which adds to the rarefaction in the upcast shaft; but the 
comparative value of the whole are questions for practical men. I was anlrious 
that the fact which I have stated of 27,000 and 33,000 should be put in 
evidence; and that in this experiment the pressure of the steam was only 151bs., 

that 
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6293. AIe you speaking of steam c~ed from the same boiler on the surface 
to the bottom of the shaft? 

Yes; the same jets were also used. 

6294. Did you make any experiments to ascertain whether, in that case, the 
steam escaping from the jet at the bottom of the shaft was precisely the same 
in pressure and power as the steam escaping from the jet at the top of the 
shaft 1 

Yes, so far as we could judge, it was the same: the pipe going down to the 
bottom was very large, so that there was no throttling or wire-drawing of the 
steam; and the condensation by passing down was very little, and taken off' by 
itself; the pipe was surrounded by sawdust; I believe that in both cases the 
pressure was nearly the same; the small area in the plan given in is the only 
seeming objection to it; but the· evidence of my own experiments, and those 
brought before this Committee, which I have been favoured to hear, settles this 
question. Mr. Vivian's experiments are to the point; Mr. Vivian through a 
small pipe passed a very large quantity of air without loss; therefore, through 
short distances the size of tbe area is not of much consequence. Before leaving 
the question of rarefaction, I beg to call the attention of the Committee to a 
fact or two standing in evidence. The facts to which I would call the attention 
of your Lordships is from that of Mr. Darlington's fire, where the air was driven 
down against rarefaction, a column of hot air at 400 degrees, to the experiments 
made by Mr. Vivian and others; in all it has been shown that nothing whatever 
could be due to rBI·efaction. . 

6295. In Mr. Darlington's. case, the downcast current was aided by the 
process in another shaft? 

Yes; but in the downcast the current had to be driven down a~ainst a column 
of 400 degrees of temperature. In the chemical works aUuded to by Mr. 
Mather there is no rarefaction; it is driven downwards. 

6296. Was there any upcast current? 
No; in the smelting of iron also, lately introduced, there can be nothing due 

to rarefaction; it is driven horizontally. All facts go to show that there is no 
assistance from rarefaction; at best it is a small assistance; I do not think, after 
a few years' practice, it will be thought worth consideration. 

6297. Is there any other process connected with the ventilation of coal-mine 
workings to which you think the steam-jet could be advantageously applied? 
• I think it could be very advantageously applied to ventilating sinking shafts: 
a small jet at the end of a pipe, placed at the commencement of the working, 
and producing an exhaustion at .the top, would draw air from the bottom as a 
matter of course. as the shaft is sunk, the pipe might be lengthened by a piece 
put ou. 

6298. That is Dr. Potts' plan? . 
-Yes; adding lengths of cylinders, sinking in sand. 

6299. Dr. Potts has an iron column, and exhausts the air at the top, in con
sequence of which, it goes down and the stuff' rises; then he adds another. 
piece? 

Just so, for sinking shafts in sand, but this is for ventilation; as the pit is 
sunk. we put on a pipe for ventilation, the jet .being here--[sllOwi,lg tlie same] ; 
consequently the exhaustion produced draws from below; as the men sink the 
pit, they put on a pi«:ce of pipe at the lower end; and so they go on till they get 
to the depth of the pit. That is a very simple application, and inexpensive; 
common stove tubing is sufficient for the purpose; fresh air of sufficient quantity 
is supplied from above, and the foul air taken out at the bottom; it is worth 
attention, as saving the expense of brattice. 

6300. How is the ventilation effected now in sinking shafts? 
By bratticing; a brattice is made down the shaft; heat is placed on one side, 

.wllich rarefies an ascending column, and the air falls on the other side on the 
common principle of the up and downcast system of ventilation. It is self-
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evident that this mode of jet would be effective in cutting horizontal drifts, 
which they require in Ireland. 

6301. And in South Wales? 
Yes; you cannot ventilate the horizontal drifts or tunnels by a furnace. 

6302. Could you apply your principle to the making of drifts through what 
they call in mines dykes, a great mass of stone of 500 or 600 feet, or in making 
a drift where you know ~hat there. is a bed ~f coal from. one mine. to another? . 

Yes' if we have to dnve a hOrizontal adlt or a horizontal drift from the Side 
of a hili into a bed of coal, this plan of ventilation will do; it is very simple and 
efficacious; it is self-evident that the principle of the jet will draw horizontally 
exactly the same as it draws perpendicularly; it is self-evident also that the 
same principle applies to the cutting of tunnels in railways, as well as in driving 
mining levels; instead of sinking shafts for ventilation at a very great expense, 
they might use the jet; railway engineers should know of this simple appli
cation. 

6303. Are you aware of an opinion which has prevailed, that the introduction 
of atmospheric air in the case of spontaneous combustion in coal-mines rather 
tends to increase the progress of the combustion than otherwise? ' 

I am of opinion that plenty of atmospheric air, by ventilation, would prevent 
spontaneous combustion ever arriving at such a stage as to endanger a fire ; 
decomposition goes on rapidly in close places. I would call attention of the 
Committee to a fact familiar' to all, namely, the spontaneous combustion of a 
common haystack; 'if you stack hay too early, it heats, and ultimately takes fire ; 
the heating does not take place in the external part where it is exposed to the 
air, but in that part which is excluded from the air-the interior. If the same 
hay be put into a close house, it takes fire in a less length of time. A cornstack 
bears the same remark; wet straw, litter, &c. The fire at Plymouth Dockyard 
took place from spontaneous combustion, in consequence of the material being 
in a close place i if it had been in an open place, it would not have happened. 

6304. What substance was that? 
Tow and oil. 

6305. In the dockyard? 
In the dockyard; vegetable and mineral decomposition are the same; 

I believe, therefore, that if those mines which are subject to what are called 
... breeding fires," or spontaneous combustion, were better ventilated, they would 
never arrive at that point; whenever an increase of temperature was observed 
taking place in any part of the slack or waste, if it was turned over and exposed 
to cool air, a fire would be prevented; my opinion is contrary to many viewers,. 
but I have no doubt I am supported by facts and proper reasoning. .. Com
bustion " is a term likely to mislead; they do not, look at the first steps; the 
slowest possible chemiCal action going on where there is a change of temperature, 
strictly speaking, is combustion; but not so in common language; eremacausis, 
or decay, is the first stage of spontaneous combustion; the second would be 
called" incandescence ;" the next .. ignition," then" combustion," commonly so 
called; the next state would be that of "inflammation." The first stages or 
processes of decomposition are produced in a mine independent of atmosphere; 
the mineral sulphurets only require water; they go on quite independently and 
'~ore rapidly out of the atmosphere; for when the atmosphere is freely admitted, 
I~ prevents the temperature rising; but when the state of iguition has arrived, 
rur fans combustion, and inflammation takes place: they now for the first time 
see it, and know the reason why the presence of tbe atmosphere is supposed to 
occasion the fire; the fire was in existence before. 

6306. You would, ilien, be of opinion, that when the combustion has reached 
one of the latter stages of that process, the admission of atmospheric air would 
rather tend to feed it ? 

Yes, certainly. 

6307. But in the earlier stages it takes place wholly independently of the
atmosphere? 

Yes; the first steps are favoured by ilie absence of air, and, consequently .. 
increase of teJIlperature. 

\ 
6308. How 
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6308. How do you account for the spontaneous combustion of banks, when G. Gum,y, E,,/. 
you state that fresh air will prevent spontaneous combustion? 

On exactly the same principle; it takes place inside, not out. If you take .ad July 18,.g. 
the example of a haystack: lay it open to the air, it stops decomposition; let 
it lie together, it takes fire. 

6309. Those deposits at the pits' mouth are constantly on fire? 
Yes, because they lie covered up in beds, and so in a mine. On the continent 

it is a very general practice to turn these ,heaps in a mine, as a matter of preven
tion. The Inspector orders it to be pulled over; if he puts in a thermometer, 
and finds the temperature rising, he says, " It is time to turn this; give it air;" 
they do so, and keep the temperature down. The way to prevent a haystack 
or a cornstack taking fire is to pull it to pieces; decomposition certainly goes 
on more favourably when the atmosphere is excluded than when it is present; 
mineral, particularly coal, and vegetable decomposition are closely allied; if air 
be excluded, temperature rises. ' 

6310. Up tn a certain point! 
Yes, up to ihe point of active combustion. 

6311. Have you any further observations to make with respect to the action 
of a furnace upon the current in an upcast shaft? . 

I have, in my former evidence, called attention to the fact, that it frequently 
happens in furnace ventilation, the force of exhaustion and the amount of ven
tilation are in an inverse ratio with each other; this seeming contradiction we 
here called co the furnace paradox." There is another point hitherto, I believe. 
unnoticed connected with this system of far greater .importance, namely, its 
capricious limit. It is well known, that whenever attempts have been made to 
get a larger amount of ventilation in coal-mines than is usually obtained, by 
increasing the heat, the size of the furnace, or otherwise, singular as the fact may 
be, they have never succeeded; there seems to be a sort of magic quantity or uni
form maximum, in spite of every modification, which runs through the whole; 
the quantities of air drawn through the mines by the best arranged furnaces are 
ao nearly alike, that the coincidence is clearly not accidental, but evidently 
governed by some law of pneumatics not yet sufficiently examined; these quan
tities seem to be in exact proportion to the areas of their respective upcast shafts
about a thousand cubic feet per minute to one foot sectional area of the shaft. 
Jarrow has an upcast shaft of 50 feet area, and passes 50,000 cubic feet of air per 
minute; 8t. Hilda, 30 feet shaft, and passes 30,000 cubic feet of air per minute; 
Felling, 48 feet shaft, passes 42,000 cubic feet per minute; Seaton Delaval, 50 
feet shaft, and before the eteam.jet was applied passed 50,000 cubic feet per 
minute; Percy Main, 44 feet shaft, passes 35,000. I could mention many 
others; there are some of the collieries near Newcastle, and it will be observed 
their proportional numbers are nearly equal; there are mines which, from smaller 
galleries, or longer and tortuous turnings, do not pass so much air: Dowdon, 201 
feet shaft, passes only 130,000; Haswell, 109 feet shaft, passes 74,000; Scaghill, 
70 feet area, passes 42,000 only: there is but one case on record where the 
amount of ventilation exceeds a thousand cubic feet per minute to the foot 
area of the shaft, and that case is the one given in evidence by Mr. Wood, at 
Hetton; the shaft is 154 feet area, and the ventilation is stated to be 168,000 .per 
minute; this may be considered as the extreme limit; for it was obtained by three 
furnaces, driven as hard as they could be driven; the proportion, it will be 
observed, is very little above the others notwithstanding, 14 on 154. In many 
of the 8 bove cases the furnaces have been increased in size, and the intensity 
of fire also; but no more ventilation has followed. Viewers are anxious to 
increase their ventilation; they try all feasible means with the furnace, but can
not do it. On looking carefully into. the subject, and fairly regarding all the 
conditions found in mines, the explanation does not seem very difficult; it opens 
views of the greatest importance to coal-mine safety. The heat of the furnace, by 
the rarefaction of air in the upcast shaft, produces a partial vacuum at the base; 
this p.artial vacuum, or exhaustion, is open to the atmosphere by two channels, 
one directly down the upcast shaft, the other by the galleries going to the down
cast shat,t; and it is evident tJ;1at air can come in to fill it by either passage; 
but as It can come more readily along the galleries than down against the 
buoyant column of hot air, it comes that way in preference; this, however, it 
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does up to a certain point, and no more; for .when t~e resistance is increased by 
the speed (which it will be as the squares of Its velOCity), up to a force, equal to 
the force of buoyancy in the upcast shaft, the' maximum power is produced; 
and any extra vacuum, or exhaustion from inward heat, or otherwise, becomes 
supplied down the shaft. Let us suppose an exhaustion to be produced by rare
faction in the shaft A by the furnace B, [Diagram No. (2) ] equal to two inches 
on the water-gauge, which we will represent by (2 a); the air, being at rest, and 
in a state of pneumatic balance in the shafts and galleries, at first comes on 
without opposition through the latter passage (2), and supplies the exhaustion 
(2 a); its velocity goes on increasing until its resistance exactly balances this 
force of (2 a), when it ceases to increase, and ventilation proceeds no further; 
this is the limit; for if a stronger force than (2 a) be made by rarefaction over 
the furnace, air to fill the extra vacuum will come down the sbaft, as shown by 
the arrows, and destroy it; hecause, from well-known laws, the long line of air 
through the galleries cannot be increased in speed, or started suddenly; and 
long before a sensible increase can take place, the extra exhaustion will be sup
plied by the other way. No matter to what extent rarefaction is now carried, 
all extra supply comes down the shaft, and the more easily, as the descending 
column becomes more perfectly formed. Suppose the power by the furnace be 
raised to 4, the quantity (2) will still come through the galleries, but no more; 
the other proportion will come down the shaft, as shown by the arrows (b, b, b); 
if it be raised to a power of 6, the quantity (2) will still come on by the galleries, 
but the extra quantity of 4 will descend through tbe shaft, and so on to higber 
powers; (2) then is -the limit, no matter what increase of fire or furnace is used. 
I have said that the resistance of air in motion' increases as the squares of its 
velocity; this of itself would sufficiently account for this maximum; hut there 
is another condition which fixes it more effectually. Air is light, and because it is 
so, we naturally suppose it may easily be stopped, or set in motion; it is only light 
comparatively; the long line of air, the ehistic rope, through the galleries of a coal
mine, is of considerable weight, about five to six tons per mile, which in 20 
miles of passages would amount to upwards of.l 00 tons; this moving weight, or 
train of air of 100 tons, could no more be stopped or increased in motion sud
denly, than could be a railway train of equal weight, moving at the same speed; 
consequently the resistance (2) by the galleries is a constant quantity; practically 
it cannot be altered, and, in connexion witb the subject, must never be lost sight 
of; the descending COlUPlD; when once established, forms a natural brattice, as 
it were, in the sbaft, and facilitates the descent by its weight; in short, it soon 
balances the downcast shaft, and it is self-evident, if carried on long enough, 
would stop ventilation altogether; no doubt this is sometimes the case, and may 
cause the accumulation of fire-damp, and consequent explosion, particularly if 
assisted by a change of wind and other atmospheric influence; a leather weight 
will turn the balance. This formation of the natural brattice, if I am right 
in my reasoning, is' of the highest importance, and cannot be too carefully 
looked to. 

6312. But do not you think it true, that, under circumstances like these, you 
could increase the upcast current to a certain degree by rarefying the air in the 
passages of the mine? 

No. Rarefying the air in the passages of the mine, supposing they are 
horizontal, would have no power one way or the other; it would act as much ia 
favour of the downcast as in favour of the upcast. . 

6313. Would not there be thereby an additional quantity of air supplied to 
,the furnace from those passages V -

The weight of the air would he 'changed a little by alteration of temperature. 

6314. Supposing a given quantity of air filling the passages of the mine, and 
that in a certain state of the furnace it was in equilibrium by the resistance in 
those passages, and therefore there was no action, and you increased the heat of 
the furnace until an action took place in the upcast shaft, would not the first 
effect of that be to produce some rarefaction upon the quantity of air in. the 
passages of the mine? 

The air in the passages of the mine goes on towards the furnace. The heat 
Qf the furnace cannot affect air in the passages, except by radiation. 

6315. DQ 
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6315. Do not you think that the additional power put upon the elastic rope 
of air at this point would produce Bome rarefaction in the substance of the air 
upon which it acted? . 

A little, some way back; but it would be very little. 

6316. If, instead of increasing the heat suddenly, you increased it by slow 
degrees, till you got it to a very high temperature, wbat would be the effect ? 

You get to the point where tbe resistance of the galleries and the rarefaction 
came to a balance; that balance is found. to be about two inches of water
pressure; it seldom exceeds it. I have put the numbers in the diagram, because 
the disturbance of the water-level is generally found somewhere about tbat in 
working. When up to tbis point the action goes steadily on; but the moment 
you attempt to get beyond it, air comes down the other way. 

6317. What is the law of resistance wben it comes in this way in reference to 
velocity' 

. The velocity would increase the resistance as the squares; that itself would 
afford a very considerable opposition. Wht'n we take the otber law into considera
tion, it will be as tbe weight multiplied into motion; you can no more start a train 
of air suddenly tban you can start a railway train of equal weight. I ·believe 
this to be a very important quelition. I believe the rationale is founded in truth; 
and I have no doubt tbat ventilation in many cases is very seriously affected, if 
Dot occasionally stopped, partiCUlarly when we know that external interference 
of weather frequently assists such predisposed retrograde currents-high wind, 
for instance. Tbe power of air coming into this column, would influence it 
much; you get an oscillation' of the air. 'Ve know that nothing is more 
capricious tban smoky chirunies; an upcast shaft is nothing mOfe on a larger 
scale; that wbich will atrect one, will affect the other. 

6318. Then that is a serious and formidable objection to the mode of ven
tilating by heat? 

It explains the limit which has been observed in all cases; the evidence which 
has been given bears it out. 

6319. Is it founded upon a true principle? 
Yes, I believe so. I have here a letter of Mr. Donnison, wbich he wrote, 

having no connexion with this subJect; he never heard of it. He says, .. I have 
burnt three or four times the quantity of coals, and can get the temperature no 
higher. This fact by tbe present view is explained. 

6320. Have you ever made any experiments to ascertain this by practical 
examination! 

I have. 

6321. By increasing the fire and the head, you increase the rapidity of this 
column r 

Decidedly. 

6322. And, therefore, you increase the mixture of the cold air with the hot 
air 1. 

Yes, and get a mean; you increase the weight of the down·set, and you 
get it cool from top to bottom; it becomes as heavy as the downcast. The 
division between them forms a natural brattice. 1 beg to introduce an experiment 
-[shOfCing 4ft e.zperiment]-that your Lordships may see the theory is true. 
You can sbow the principle always by a simple lamp-glass. The air going 
into this glass in the present instance is throttled, so as to represent (2). It does 
not amount to two inches of water, certaiuly; but we have a throttled action at 
the b?ttom. The consequen?e is, that you wil~ ~nd a column descending on 
one Side, an~ another ascending .on the other; It IS ascending over the furnace, 
and descending on .the other slde-[ the Witness el£hibits an experiment with a 
1(/fllp~'lass, ~"d a lV5hted candle at tlte bottom qf it on one side]. The same 
experiment IS here on a larger scale--[,lte Witness e.rltibits another e.rperiment]. 
Tbere can be no doubt of the theory from the fact before us. A column of air 
is seen going up, and another is seen coming down in the same shaft. If the 
furnace was in the centre, you would find the current would descend round the 
sides making a cylinder. The ~oint of the descending current depends ~pon 
the part of least buoyancy or resIStance. The resistance of air in a mine is an 
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inseparable condition. T~is,i.s the ~eat point which yv~ mu~t nev~r lo~e sight of; 
resistance of the 'gallerIes. IS an I~separable co~dltlon; It vanes III dIfferent 
mines from an inch to two Illches ot water; but IS never absent. 

6323. In all these cases the bottom of the shaft was closed? 
Partially. Here is a mo~e open. one-[ the Wi!nes8e:r:~ibi{8 an e.I'P~ri~ent 

accol·dinrrly]. I come to thIS questIOn, perhaps, III the light of a prejudiced 
Witness," advocating a system of ventilation different from the furnace; but 
I hope the Committee will not consider that my evidence has been unfairly pre. 
judiced by any feeli,ng of that ~ind. I have no pecuniary interest. I have 
considered our question one of life and death; ana, therefore, I have felt it 
imperative to' give this evidence; I might otherwise, perhaps, have hesitated. 
The great object which we have in view rides over every objection arising from 
a feeling of ,that sort. ' 

6324. The inference, then, from your statement, and from the experiments 
which you have shown is, that so far as furnace ventilation is considered, it must 
be taken as only effective below a certain limit? . 

Up to a given point. 

6325. That point depending upon the area of the shaft and the extent of the 
workiDgs, or upon what elements 1 ' 

Upon the amonnt of buoyancy, as compared to the resistance of the air coming 
through the galleries. 

6326. The resistance caused either by the extent through which it passes, or 
the confined area of the passages 1 

Yes; hence the reason why there is a variation in the amount of ventilation 
in some of the mines which I have named; I repeat the striking fact, that in 
every case the amount has never exceeded 1,000 cubic feet per minute to a foot 
area, and rarefaction can do no more; at Seaton Delaval it is now 95,000. 

6327. To what area! 
Fifty feet area. Your Lordships will observe, with regard to the jet arrange. 

ment, and which accounts for this quantity, that if air attempts to come down 
to fill the extra exhaustion or partial vacuum, it is stopped by a jet readv to 
meet it, to drive it up again. I mention this here also to explain the results of 
mistakes which have been made by some in the application of the steam·jet; 
namely, that of leaving some part open, not acting on the whole column, by 
which means the air can descend somewhere from above, ami. supply the exhaus. 
tion below, producing what is technically ,called "the f1ower·pot." Hence also 
the necessity of the condition which I have stated in the correspondence with 
the South Shields Committee, of liftiDg the whole column. 

6328. Supposing the jets to be applied, would not some point exist at which 
the resistance of the' air drawn very rapidly through the passages of the mine 
would be sufficient to counterbalance the force of the jets also? 

It would, if they were not properly applied; a return air would form a down 
current to supply exhaustion below; this is one of the advantages in the drawing 
that I have placed before the Committee this morning; the area is so reduced 
that there is no possibility for air to return. ' 

!i329. Is the jet in that drawing level with the surface? 
The jets are below in the base of the shaft, because it is desirable that the 

,exhaustion should have a free access. I do not know that I have any other' 
observation to malte upon this point of the furnace limit; but I should be glad 
if the eminent mathematical gentlemen who are present might be asked some 
questioDs upon it. ' 

6330. Are you acquainted with the experiments which Mr. Taylor stated to 
the Committee he had made ab Seaton Delaval, of the effect of the steam-jet as 
applied there? ., 

Mr. Taylor informed me a few days since of the experiment, and the result:' 
if there is any truth in the reasoning I have just gone into, it could not of neces. 
sity be due to rarefaction; no such quantity could be so produced: the first thing 
which struck me was, that the amount of ventilation was only 77,000 per minute, 
instead of 95,000, the ordinary working point; I found upon inquiry that he 

had 
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had made the experiment upon a Sunday, when the men were not at work, and 
the power was not working at its full speed; I also observed to him he had left 
out a most important element in his calculation; on cutting off the steam, he 
immediately measured the quantity passing through the drift; he did not take 
into account the existing vis inertite, the momentum of the moving train of air ; 
there must have been an acting power equal to 48,000 or 50,000, arising trom 
rarefaction of the furnaces, aiding the existing inertia of the moving mass; con
sequently there was an inertial force of 77,000, acted on· by 48,000 not calcu
lated; I find the weight of air in motion· at Seaton Delaval drift and galleries 
amounts to nearly 120 tons. 

6331. In the entire length of the passages? 
In motion through the various galleries; all of which is in motion towards the 

upcast shaft. 

6332. Taking the whole length of the passages? 
Yes. 

6333. What is the whole length of the passages? 
About 20 miles; in round numbers the weight of air in those drifts is about 

six tQns per mile at 60·, as nearly as can be: now here we have a train of 120 tons 
of air moving, not in an open space (for if it IJad been, it might easily have been 
turned aside), but confined, as it were, in a tunnel, within walls, pressing onward 
by the laws of momentum; 120 tons of air can no more be suddenly stopped by 
turning off the steam-jets in Seaton Delaval mine, than can 120 tons in a 
railway train, by turning off the steam from the engine; there is a momentum 
accumulated, lind that momentum will go on fot a considerable time; if Mr. 
Taylor had waited until the momentum had ceased, he would have found that it 
would have fallen back to the normal quantity of 48,000; but taking it imme
diately after, and forgetting the important element of momentum, I think he 
came to an erroneous conclusion; fearing the mistake, I wrote to Mr. Don
nison, Mr. Forster's assistant, at Seaton Delaval, stating that I thought the 
experiment was not fairly made, in consequence of time not beirlg allowed, or 
correction made, for momentum of the air, and desired him to repeat the expe
riment, and give time for the momentum to cease. This is his letter, which I 
received in answer this morning; it is a private letter, but I believe I may read it, 
and hand it in :-" Dear Sir; I received your letter duly, and have had the experi
ment you named made over again; we turned off the steam, and kept up the 
same heat in the shaft, and, after allowing time for the existing momentum of the 
air to decrease, measured the amount of air going into the pits, and found it 
to be within a hundred feet of my first experiment, viz. 53,000 cubic feet per 
minute." 

6334. He does not say what time he allowed 1 
No j he says, "time for the existing momentum to stop." I have a former 

letter, in which he says .. that he waited from the Sunday to the Thursday, 
and then it fell back to 48,000." Mr. Taylor's experiment seems to have been 
made upon the Sunday, and three days after they found it 48,000. 

6335. He does not mean that he turned off the jets at that time, and kept the 
furnace in action for three days, and allowed three days for the subsidence of 
the momentum? 

That I cannot say; I will read the remainder of his letter. lie goes on to 
observe, "With the steam on, we ha\·e l-eached in six measurements 95,000 cubic 
feet as a maximum, and 77,000 as a minimum quantity, the mean being 86,000 
cubic feet per minute." In another part of his letter he incidentally mentions 
that in many experiments be has never been able to raise the column of air above 
150·; you will observe the explanation of this fact is connected with the furnace 
limit. The ascending current, on being pushed by heat, brings down so much 
cool air by the descending one, that the mean temperature is fixed, as well as 
the amount of ventilation. One is a measure of the other j air will come down, 
not up. exactly in proportion to the extra heat applied, and the general tempe
rature he the measure of (2 a) in the diagram; . this column is very hot; this is 
cool--[shot(,jng th, same]. I think Mr. Taylor told me he had seen lead melted 
in an upcast sbaft j that temperature, it is evident, was not the general tempe
rature of the upcast shaft, but the temperature at the bottom of the ascending 
column. 
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6336. That temperature was taken Bear to the furnace? 
N ear to the furnace; it is rather a singular fact that the limit of temperature, 

which Mr. Donnison sends me incidentally to~day" should agree with the limit 
of furnace ventilation; it seems to confirm, the present view of the subject. 

The Witness is directed to withdraw. 

B. M. Cowie, M.A.. 
The Reverend BENJAMIN MORGAN COWIE,. M.A., is called in, 

and examined as follows: 

• 

6337. ARE you connected with the College of Civil Engineers at Putney? 
I am Principal of that College, . , 

6338. Have you been made acquainted with t~e proposal of Mr. Gurney; for 
the application of a high-pressure steam-jet for ventilation? 

I have. 

6339. Have you considered the statements that he has made with respect to 
the relation between the power' of a steam-jet so applied, lmd the power of a 
furnace? 

I have. 

6340. Do you conceive that the circumstance which he states, with respect to 
the action of a furnace" indicating that there is a point beyond which the pOWell 
of the furnace cannot be carried, is correct, on scientific principles ? 

I believe it is i the action of the furnace is by creating a vacuum, which wilI 
be supplied by the surrounding air in the easiest way possible; if, therefore, the 
air dowD. the shaft will come more easily than the air through the galleries, ill 
will come that way; now, the resistance to the air moving in the galleries will 
increase with the velocity; it will, therefore, increase up to a certain point, and,. 
after that, the vacuum will more easily be supplied from the top of the shaff; 
than from the galleries, and this will indicate the maximum power of the 
furnace. 

6341. Supposing the power of the furnace to be increased from a given point, 
do you apprehend that the first effect upon the stream of air in the passages of 
the colliery, would be to communicate an additional momentum to the whole, or 
to produce a certain rarefaction in that quantity of air which at the time fille<f 
the passages? 

Certainly not to give an increased momentum to the whole at once; it will 
begin by rarefying the air at tbe mouth of the gallery, and only, I should fancy, 
by radiation; not by any other power; merely the radiating power of the furnace; 
not to any great extent by the vacuum there. I think the vacuum which the 
increased heat may cause, will be, in the first instance, supplied from the top ; 
but, by the radiation of the furnace along the gallery, no doubt the beginning of 
the column will be somewhat rarefied. 

6342. Do not you think that that rarefaction might be somewhat increased by 
the force employed at that end of the stream of air ? 

I should think to a very small extent. 

6343. Supposing that stream to he kept at the maxintum point of power, and. 
the furnace then to be extinguished, do you conceive that the effect would be. 
immediately to put a stop to the motion of the air through those passages 1 

Certainly not; the motion of the air will continue for a considerable time after 
the furnace is suddenly stopped. 

6344. Do you think that there are any means of estimating the length of time 
. during which the action of that momentum would contiItue? 

I should not trust to any theoretical means of doing so; I should distrust any 
means that, I know, of calculating beforehand how long it would take. The 
difficulty arises frOID the great uncertainty in the value of the constant, and 
co-efficients of the retarding force&. 

6345. Then, supposing that certain experiments had been made at the Seaton 
Delaval Colliery, lor the purpose of ascertaining the power obtained by the 

steam-jet, 
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Bteam-jet, and that m one of those experiments it had been tried in conjunction The kv. 
with the furnace, and that then the jets had been withdrawn and the furnace B.M. Crmie,M.A. 
continued alone, and the experiment tried immediately after the withdrawal of '3d July 1849. 
the jets, do YOll think that the conditions of that experiment would. be such as 
to justify a comparison as to the difference of power between the Jet and the 
furnace ! 

I think not, if tried immediately afterwards, because the motion of the 
column of air would be due partly to the furnace and partly to the steam. 
even· after the steam was cut off. The' ~team-jet, I apprehend (I have not 
read any particulars II)f the experiment), was applied while the furnace was 
in action. The effect produced was due to the joint action of the steam-jet and 
the furllBC8; when the steam-jet was cut off, the action due was only to the 
furnace; but the effect produced belonged to the previous action of the jet, a~ 
well as the actioa of the furnace. 

6346. Should you say that there are any scientific means by which you could, 
a priori, show that, liupposing the power of a furnace to be raised to a certain 
point, and thereby the difficulty of supplying air to the furnace through the air
passages to become greatly increased, a downward current would take place in 
order to supply the vacuum caused I1y the furnace? 

I think, by general reasoning on the principles of hydrostatics, it might he 
shown, but I do not think that any fOrIDul1il in existence would accurately give 
the means of distinguishing the boundaries of the ascending and descending 
currents, or say how much air would come down the shaft. We could show, by 
reasoning on general principles, that there would be such a return current; but 
as to actual quantities and amounts, the state of the science of hydrostatics 
is not such as to allow one to place confidence in results obtained from calcu
lation. 

6347. Do you think that there are any means of arriving at an approxima
tion? 

I should prefer an experiment in all cases; the science of pneumatics altoge
ther is at present, I cansider, experimental, not depending on mathematical' 
facts. 

6348. Have you ever seen the steam-jet applied for the purpose of ventilation? 
I have not; but we have received at the Metropolitan Commission of Sewers,. 

of which I am a member, a notice of motion from, I think, Lord Ebrington, in 
which he has proposed, that it should be applied to ventilate the sewers of London. 
and I have no doubt we shall try it there; from all that Ii have heard, I think! 
we oLlght to make a trial of it; and we have also evidence to show the effect of 
the furnace ventilation. 

6349_ Supposing the action to which you have just alluded to take place in a 
case where the resistance in the passages of a mine was too great to allow a suffi
cient supply to pass over the furnace when raised to a certain point, and sup
posing tbat a steam-jet were substituted in place of the furnace, do you appre
hend that the same effect would. take place with respect to the jet, as takes place 
with respect to the furnace ? 

I should be doubtful in giving a decided opinion upon that point; but, on general 
grounds, I should expect more from the jet than from the furnace, for this reason, 
the furnace acts by tending to produce a vacuum, the steam by the sudden emis_ 
sion of a compressed gas; the one is a rarefaction of the air, and the other is a 
filling up the space with compressed gas: now, there is no limit to the power 
which we can get hy compressing a fluid, but there is a limit of 141bs. to the 
inch to the power of the vacuum; in such a case, there is no doubt the comprE'S
sion is the one which will produce most power of the two. This subject has 
received a good deal of tonsideration lately, in connexion with the attempts made' 
for atmospheric railways, wl~ere it was c1e:u-Iy shown th~t there was a limit to the 
power whlc~ you .could obtaro by exhau~t\On ~efore a pI~ton, but that, combining 
the exhausllon WIth the compressed air behmd the pIston, there was no limit 
whatever to the power that might be obtained. Now, the high-pressure steam 
appears to me (it would hardly be an exact comparison) to he using a compressed 
gas as the motive power, instead of using the exhausting power, which is parallel 
to the case of the furnace vacuum. I should expect, on the whole, more from 

(164.1S.) 4 B 3 the 



590 MINUTES, OF EVIDENCE BEFORB SELECT COMMITTBD ON THE 

The Reo. the steam-jet than from the furnac~; but as to the amount of gain, I think that 
B. M. Cowie, M.A. that must be concluded from experiment. 

--

• 

6350 Is not the effect of the steam-jet to produce a vacuum behind it? 
Not io produce a vacuum into which air is to rush from all sides, but to pro-

, duce a vacuum in one direction only; to send the steam up the shaft; to fill the 
shaft: we cannot say to fill the shaft with a more solid ma!ter, hut wi~h a more 
dense gas which shall fill the shaft, and thus prevent the axr from comlOg down, 
so that ali the power shall be expended in drawing from the gallery. 

6351. Did you hear Mr. <?urneY's.explana!io~ of the diagram, which he put 
in illustrating the case to which alluslOn has JUs. been made? 

'I have not the slightest doubt that Mr. Gurney's explanation of this case is 
'the correct one, Of course I am not well acquainted, personally, with the statis
tics of the mines with respect to ventilation; I do not know whether these things 
do actually occur. except from hearing of them here; but supposing the data to be· 
assumed correctly, I have not the slightest doubt that this is the true explana
tion; as to the power of the steam, I decline giving any opinion; I think it is a 
matter for experiment. 

The Witness is directed to withdraw, 

Pro/a.", J. Hann. Professor JAMES HANN is called in, and examined as follows: 

6352. YOU are a Mathematical Master in King's College School? 
I am. 
6353. You were formerly accustomed to mining operations? 
Yes; the first situation I ever held was that of an .. Above-bank Trapper." 

6354. Where was that? 
At Bebburn Colliery; the -pit was in a very critical state; it was an upcast 

shaft; and they had trap.doors to open when the banksmen went out with either 
stones or coals, whichever happened to be taken away, and these trap-doors had 
then to be shut again immediately for fear of any of the currents disturbing the 
ventilation. 

6355. Have you heard what has been stated by Mr. Gurney with respect to the 
effect of a furnace and a steam-jet as applied for ventilation? 

I have, and fully concur in everything which he states. If your Lordships 
will allow me, I will give you an extract from Combes, which goes to verify, 
I think, Mr, Gurney's views completely. The title of the work is, "Combes on 
the Ventilation of Mines." I will read a translation of ' it. After giving a com
plete investigation of this matter, he gives the following Table. In the first 
.column we have the temperature of the air in the upcast shaft, in degrees, cen
tigrade; these could be easily put into Fahrenheit if we wanted them, but that is 
not necessary for the present purpose. The second column contains the numbers 
proportional to the mass of air which flows out in an unit of time, or the 
activity of the circulation; then in the third column there are the numbers 
proportional to the quantities of combustible matter or fuel burnt. 

Qaao.tit& del Combustibles brUt&.. 

Temperature de l'Air aaceudllDt I Nombres propnrtiooDeb a laM ... 
en I d' Air qui lort dana I'Vnit6 de 

TemPI ou .. I'activite de 1a Cir-
-Degree centigrade&. ClllatiOD. 

NombJ'el proportionnels 

30 
I 

-1- 43 - - 43 

40 .. ; .. 51 102 
! 

50 
, 

58 - i - 174 

60 
I 

- 1- 64 256 

100 79 632 

He 
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He (Mr. Combes) says: .. N ow, we observe that the numbers in the second Pr'!ft'IWT J. Hann. 
column of the Table increase slowly, and much more slowly as the temperature --
is elevated, whilst the numbers in the third column increase very rapidly, follow- gad July 

18
49. 

ing a law much more rapid as the temperature is elevated. Thus, in progressing 
from a temperature of 30 to 100 degrees, wedo npt doub~ the mass of air which 
flows through in an unit of time; but it is necessary to augment the expense 
of combustion in the ratio of 43 to 632. or 1 to 15 nearly. In working out the 
application of the formula to temperatures above 100 degrees, we find that the 
Rctivity of the circulation progresses morl! "slow ly, whilst the expense of com-
bustion continues to increase much more rapidly than the temperature. It follows 
from thence, first, that the air furnaces are so much more disadvljntageous with 
respect to economy, as the temperature that is necessary to be communicated 

, to the current of ascendiDg air, to allow of sufficient circulation, is raised higher; 
secondly, that to augment in any considerable manner the activity of the venti
lation, it is necessary to carry the temperature of the column of warm air to a 
very high degree, and beyond a limit sufficiently low; every increase of tempe
rature will only give place to an insignificant increase in the circulation; it is, 
besides, evident that the more the temperature is elevated, the more the cause of 
loss of heat, so that in practical application the disadvantage of air-furnaces at 
high temperatures is yet greater than would appear from the preceding dis
cussion." He refers to the discussion which he has given: .. Lastly, if the 
temperature of the heated air exceed 40 or 50 degrees centigrade, it becomes 
almost impossible to use the up cast shaft for the extraction of minerals, or for 
any other purpose whatever. We conclude from what has gone before, that 
when a temperature of 40 or 50 degrees centigrade is insufficient to produce the 
circulation of air necessary, the means that we use will be of little power and 
very slightly efficacious as a remedy, as we seek to increase the temperature of 
the column of warm air in giving more activity of combustion upon the air
furnace." If your Lordships will look at this Table, you will see how the 
temperature increases, and, also how the combustion, increases, and, above a 
certain limit, by using a greater quantity of coal, you scarcely increase the 
temperature at all. The results in this Table seem. to be. a singular confirma
tion of Mr. Gurney's views. 

6356. This Table gives, in the first column, the temperature of the ascending 
air? 

Yes. 

6357. Then it gives the number proportional to the mass of air which passes 
in a given time? 

Yes, up the upcast shaft. 

6358. Or the activity of the circulation? 
Yes. . 

6359. And then, lastly, the numbers proportional to the quantity of fuel 
consumed 1 

Yes, in the last column is the expense;· so you see that by increasing the 
quantity of fuel, your temperature is very little higher, scarcely any. . 

6360. Tha~ whereas with t~e number o~ 43 ~epresenting the consumption of 
fuel you obtam a temperature In the ascending air of 30 degrees centigrade with 
632 to represent the amount of fuel you only get 100 degrees! '. 

Yes, just so. 

6361. Increasing the temperature two-thirds, whilst the consumption of fuel 
is increased 12 times or more? 

Yes, as 1 to 13, or 1 to 15, Combes makes it. 

6362.· Does not the velocity of a current depend partly upon the depth of the 
shaft ? 

Certainly, for the power of the ventilation; the deeper the shaft, the greater is 
the power of ventilation. • 

6363. Then supposing a certain rate of current to be produced hy a furnace 
placed at the bottom of a shaft 900 feet deep, what rate of current would be 
produced by the same furnace at the bottom of a shaft 450 leet deep? 

(164.18.) 4 B 4 There 
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profe ... r J. Halln. There would be a wonderful difference. The question was once put to me by 
a viewer and I made it out to be ill the proportion of 17'6 to 25 ;' but I think in 

'3d July 1849. almost all practical cases it will be found that the ,one is only about half the 
other. 
~364. To what would you attribute this seeming paradox in the production of 

heat from a given amount of fuel? . 
I t is a confirmation as it were of what has gone before; the only thing to 

account for it is, what Mr. Gurney has explained, I think, very satisfactorily. 

6365. Do you know under what circumstances those results were obtained! 
They were obtained from a 1000g calculation, where he assumes the resistances 

to be the same for aeriform fluids as for liquids. 

6366. Suppose the air was inclosed, and no current of fresh air could come' 
in, what would be the effect of increased combustion! 

I should not like to give an opinion upon this subject at present. 

6367. It would not produce the same effect as is produced by an open current 
of aid 

No, I think not; but this seems to be quite a ·different question altogether 
from that of ventilation; I think it is more a question for a chemist than for 
me. In the case of ventilation, I have goue through it carefully, and I consider 
that everything I have met with worthy of notice is a confirmation of the theory 
which has now been expounded by Mr. Gurney, and what I have already explained 
myself. 

6368. That with a certain resistance in the passages of a mine, if the furnace 
is raised beyond a certain point, there follows a downcast current in the upcast 
shaft? 

Yes; all this is due to the force necessary to move a mass of matter from one 
velocity up to another; and, consequently, the weight of the air in the workings 
cannot be so moved in an instant; all the friction against the sides of the mine, 
and other resistances, have to be overcome before it can arrive at the increased 
velocity required; from, perhaps, three feet per second to five feet will make 
about 3-horse power difference. 

6369. Looking at the experiment which has been described as having been 
tried by Mr. Taylor at Seaton Delaval, in which he examined the power of the 
steam-jets combined with the furnace, and subsequently withdrew the steam
jets, and left the furnace alone, do you think that, taking 1111 observation imme
diately after that change had been made, he would obtain a proper indication of 
the force due to the ~team-jets, by ascertaining the difference in the amount of 
power in the two cases? 

Certainly not; the thing just amounts to what I think was observed by Mr. 
Gurney some time ago, and by Mr. Cowie. I am entirely of the same opinion as 
Mr. Cowie upon that subject: it is quite clear that if you cut off the steam when 
a railway train is running, the train still goes on. Now, it is a well-known prin
ciple in mechanics, iliat the accumulated work in the train is equal to half the 
vis viva,· therefore the train will go on with the work accumulated in it, until 
this vis 'Viva is destroyed. If we move the train from a state of rest, it goes on 
gradually increasing, until the resistance becomes equal to the accelerating force; 
then the motion becomes uniform; after that eyery new accession of velocity is 
destroyed by the resistance, and the motion remains uniform; when the train has 
acquired uniform motion, there is a great deal of work accumulated in it; this 
work has been accumulating all the way on, from a state of rest up to this uniform 
velocity: now, take away the force which has generated all iliat accumulated 
work, and the engine goes on till the friction and other resistances are such as to 
destroy this accumulated work in the machine, as I have before observed. 

6370. And you think that that will equally apply to the stream of air passing 
through the passag~s of a mine? 

Most assuredly. 

6371. Have you any means at all of saying what would be the length of time 
/ during 

",~, --'-------------------
• The oil tJim is the mas. multiplied by the square of the velocity • 

• 
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during which such an effect would continue, taking an average case as to the size Profes.or J. Hat .... 
of the passages, and the length of the large mines in the North! 

It would be quite impossible. unless we knew the resistances; if we knew those s3d Julv '849· 
resistances correctly, and the friction (and if it were friction only), it would be 
one of the simplest things to calculate imaginable. We have no precise data, 
however, concerning aeriform fluids, and, therefore, it is impossible to make it 
a matter of exact calculation; if we had sufficient data, we could suhmit it to 
mathematical calculation immediately. 

• 
6372. Do you think that you would he able to give an approximation? 
No, I think not; I think there is no possibility of it in the present state of our 

knowledge of aeriform fluids. 

The Witness is directed to withdraw. 

Ordered, That this Committee be adjourned to Thursday next, . 
Half-past Two o'clock. . 

(164. IS. 4 F LIST 
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A p p E N D I x. 

ApPENDIX A. 

INSTR UPTIONS:- MINES INQUIRY COMMISSIONERS. 

Sir, Whiteball, June 16, 1849. 
TaB frequent occurrence of serious accidents from explosions in Collieries Ilaving rendered 

it expedient that a general inquiry sbould be instituted into the state of tbe Collieries and 
Ironstone Mines in tbe principal Coal Districts, especially wilb reference to the system of 
Ventilation, I am directed hy Secretary Sir George Grey to request that you will proceed, 
at an early period, to the Coal Districta in tbe Counties of 

for tbe purpo.e of this inquiry. 

I enclose, for your information, various Reports wbich have heen from time to time laid 
before Parliament connected with this subject. It appears from tbese Reports, that the 
chief cause of tbe accidents which have occurred, and by whieh. great loss of life has been 
occasioned, has been defective Ventilation, and it is thel'efore of importance to ascertain in 
what proportion of the Collieries, in tbe District assigned to you, the system of Ventilation is 
calculated to ensure the safety of the persons employed in them 1 wbat are the chief defects 
in others? how tbe most effectual remedy can be applied to those defecta? and. what general 
improvementa can be suggested t 

The risk, moreover, of accidents, from a want of proper attention to shafts, inclined planes, 
underground works, the macbinery employed, and otber causes, should not be overlooked. 

Although, owing to the modifications of the varied conditions under wbich Coal and Iron_ 
atone (of the Coal mea.ures) are worked in the different Local Districts, it is impossible to 
.uggest with accuracy all the topics to which your inquiries should be directed; the annexed 
List of Questions may he of use in directing your attention to certain pointa of importance. 
Your own experience and practical knowledge wiD supply any deficiencies in that list. 

You will exercise your own discretion as to the order in which you will visit different 
parts of your District, and the Collieries you will inspect; and ),ou will report from time to 
time to the Secretary of State on any portion of the District, without waiting for the com
pletion of your inquiry into the whole. 

In case you sbould be of opinion that, eitber from defective Ventilation, or from any other 
cause, danger i. to be apprehended to the lives of the persons employed in any Colliery, 
you wiD immediately acquaint the Managers of the Colliery with tbe opinion yon bave 
formed, and with the grounds of it, and suggest such measures as appear to you to he requisite 
to remove the caus.s of danger. If your representations should not be attended to, you 
will forthwith report the case to the Secretary of State • 

.. If, during the progress of the inquiry, you sbould hear of tbe occurrence of any serious 
accident in any Collie,), within your District, it will he desirable that you sbould visit such 
Colliery without delay, and attend any inv .. tigation into the causes of the accident, reporting 
the result, with your opinion, to the Secretary of State. 

Your attention will be directed to any experiments which may come under your ohser
vation for extinguishing Fires in Collieries, for their hetter Ventilation, or for the improved 
safety of the Works in any other respect; and you will offer to the parties interested any 
information Ilr suggestions which appear to you calculated to be of use; but it must be 
borne in mind, that the responsihility for the adoption of efficient measures for the safe and 
proper working of the Collieries resls upon the Owners and Managers. 

The production of your Instructions will, it is hoped, secure to you, from tbe Owners and 
Managers, ready access to all Collieries in the District. If any obstacle should arise to your 
inspection in particular cases, you will report it to the Secretary of State. 

I am, Sir, 
Your obedient se"ant, 

(J 64. App.) No. 
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No. _____ _ 

I.-Name of Colliery or Ironstone Mine? 

2.-Nearest Post-town? 

'County _______ _ 

3.-!\ame of Proprietor of Colliery or Ironstone 
Mine? 

4.-Name of Lessee or Worker? 

D.-If the Colliery or Ironstone Mine is under the 
superintendence of a resident or non-resident Viewer, 
attending only at stated times, the Name of the 
V iewer, and his times of attendance, if non-resident? 

6.-State of information respecting the commun 
principles of Ventilation possessed hy the minor Super
mtendents; giving their occupations and the local 
names for them 1 

7.-Numher of persons engaged in the varlous occu
pations, with the local uames for such occupations? 

8.-lf Maps and Sections of the Working~ are kept; 
when kept, their condition and correspondence with the 
actual Workings; the times at which they are hrought 
up to the work, and the scales adopted? 

9.-Mode of Lighting adopted; whether by naked 
Lights or safety Lamps; specifying the kinds used, 
with the regulatIons in force respecting them? 

lO.-Description and local names of the Coal-bed or 
, beds worked in the Colliery, and whether liable to the 

escape of Fire-damp, Choke-<iamp, Sulphur. or hy 
whatever names the noxious Gase6 found in Collieries 
may be known? If such Gases get into the Workings 
from other sources than the Coal-hed or beds worked ? 

ll.-Whethet' the escape of these noxious Gases is 
much influenced by changes in the Weather, especially 
those accompanied by changes in ,the Barometer? 

12.-Whether the Colliery or Ironstone Mine is 
worked by Shaft. Inclined Plane, or Level? 

13.-lfby Shafts, their number, depth, form and sec
tion, acc,ording to measurement / 

14.-1£ by a single Shaft, detail of its divisions, their 
several uses and portions actually available for ventila
tion, and free from obstructions. The condition of sepa
rating walls or brattices, and of what constructed ? 

15.-1f two or more Shafts. their respective uses; 
and if any system of "'gular upeast and downcast 
Shafts adopted. whether any funiaces or other means 
(specifying them) are employed for Ventilation pur
poses? 

IH.-Volume of fresh Air supposed to be introduced 
into the Colliery or Ironstone Mine by Shafts or Levels, 
and how far thi.s corresponds with actual experiments 
made to ascertam the real volume of Air introduced 
aud its rat.: of motion through the workings? ' 

17.-Mode of distributing the Air introduced; in
cluding that used for the Stalls, face of work, or by 
whatever name the places may be known at which the 
men actually cut the Coal? 

lB.-Manner, if any, in which the Goafs, or other 
Wastes, may be ventilated 1 

IO.-How 
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lll.-How far this distribution of Fresh, and the 
removal of Foul Air, may coincide with a proper system 
of Ventilation, all local conditions being taken into 
account? 

20.-lf the Colliery or Ironstone Mine be worked by 
Level or J nclined Plane, the mode of VentiJation 
adopted? 

21.":"ReJ!1llations in force respecting the state of the 
Air in the Workings before the men are admitted to 
them; and when constant working is adopted, the pre
cautions taken for ascertaining the condition of the Air 
at stated times during the day 1 

22.-Regolations in force for ascertaining the state 
of the Air ill the Goafs and Wastes not immediately 
in connexion with the actual Workings, but what may, 
under certain conditions, furnish noxious Gases that 
could escape into the actual Workings 1 

23.-Condition of the Foul or Return Air near the 
upcast Shaft, or other mode of exit? 

24.-State of the Supports, natural or artificial, by 
which the Works are kept open, and the Roof up; of 
the doors, brattices, and other means by which the 
Ventilation is arranged; and of the underground Work-
ings generally 1 . 

25.-Condition of the Shafts or Inclined Planes by 
which the men are raised or let down from, or to the 
Workings, when they come up or descend by 'such 
means? 

26.-Number of persons killed or seriously injured 
by EXl.'loBions or their effects; byChoke-damp Acci
dents In the Shafts, or in the Workings froU: other 
causes (specifying them), duriug the last 10 yearn l 

27.-General Remarks? 

(164. APi.) 4p8 APPENDIX 
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ApPENDIX B. 

YORK COUNTY HOSPITAL. 

VENTILATING and WARMING. 

IN any building contain!ng separate rooms, tbe~e c~nnot be perfect ventilation for all ~be 
inmates, and at all times, If the system be defectIve ID regard to anyone of the followmg 
six particulars: 

1. Means of uniformly moving along tbe supply of air. 

2. 

3. 

4. 

6. 

6. 

" 
" 
" 
" 

" 

100 Patients. 

measuring in tbe required quantity. 

duly' distributing to tbe different rooms. 

properly diffusing tbe air in eacb room. 

causing tbe vitiated air to depart from near the ,ceiling wbere it tends 
to accumulate. 

giving, to the admitted air, in cold weather, tbe fit temperature and 
mOIsture. 

TUB YORK COUNTY HOSPITAL. 

20 cubic feet per minute of ventilating air for each patient,-making 

2,000 cubic feet per, minute for the wbole. 

Requisite I.-AIR PUMP.-A suspended cylinder of thin plate 
metal A balanced ov.r pullies by the counterpoise W, with its mouth 
dippin!! into water F F like the common gas-holder, but having an 
inclosed space also aLove it, B C F F, so that 't expels its bulk of 
air equally whether rising or falling. The air passes through curtain
valves near D when falling, and near B wben rising, into tLe be
ginning of tbe distributing channel D F B G, and air simultaneously 
entera the pump at the other side by the correspor,ding entrance-
valves near C and E from the channel C F E by which the pure air 
approaches the pump. 

A cylinder holding 600 cubic feet, moving up and down twice in 
a minute, would furnish the re,!uired quantity, or one of smaller 
.dimensions and quicker motion, If this were more convenient. 

The moving power to be the force of water descending from a 
tank T near the roof,whichwill be filled daily by the Water Company. 
This water, after doing the pumping work, to be used for tbe general 
purposes of the bouse. If the Water Company bave not a high
service. the tank may be filled by a pump worked in the bouse. A 
tank of from six to seven feet cube. or of equal bulk with other 
dimensions will suffice. 

The water to act on tbe piston of a small water-engine or pump 
P, in which friction is avoided by its haviog a mercurial joint for 
the piston, resembling tbe water-joint of tbe -great air-pump. The 
pump will be made self-regulating, and will open and shut its valves 
as needed at the top and ~ottom of its stroke. 

Requisite 2.-The air to be measured by the number of stroke. 
of the pump allowed in the minute. 

Requisite S.-The air to be distributed by cbannels branching 
over the house and tapering as they have Ipss air to carry, so that 

the warm air in winter may not cool by stagnating. A channel of 12 square feet will suffice 
for the whole air departing /I'om the pump througb the curtain-valves of that area. The 
amount of area in tbe branches should considerably exceed that in the single lI'unk or 
shaft. Gas-m~ters of tbe required construction are to be placed at convenient places. to 

determllle 
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determine the quantity admitted to each sub-division, and they must be within reacb for 
adjustment. 

RequiRite 4.-Dill'usion to be secured by letting the air issue from chinks all along the 
okirting-boards of the ward.. . 

, Requisite 6.-The escape of foul air to be by openings near tbe ceiling, provided with 
light curtain-valves to prevent any return there; and if the openings be into chimney flues, 
there must be in each a balanced metallic valve. The foul air must a1\ issue into the atmo
ophere by chimney tops or other such openings above, but tbere will be no need to coUect 
the whole ioto ooe shaft unless it be determin~d to warm the entering fresh air by makmg it 
traverse thin tubes immersed in the bot foul air going away. 

Requisite 6.-Tbe fresh air in cold weather to be warmed by two self-regulating water
.toves capable of beating about 800 feet of surface of water-leaves such as are used at the 
Brompton Hospital for Consumption. 

All the open fires in tbe building sbould be supplied with fresh air by direct communication 
between tbem and the outside, at each of which there must be a regulatmg air-valve. Each 
fire-place should also bave the booded register flap now used in London, which prevents the 
waste of fuel a~~ of pure warm air escaping by ~ chimney mouth. And to every chimney 
flue near the ceilmg tbere should be a balanced chimney valve. . 

It would save much hea~ in winter to have double windom or double window panes. 

Bedford-square, } 
23 June 1849. 

(164. App.) 4r4 

NEIL AsRoTT, M. D. 

ApPENDIX 
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ApPENDIX C. 

IMPROVl!ri METHOD of VENTILATING COLLIERIES, by W. BRUNTON, C. E. 

FOB tbis purp,?se be constructs over .the u~cast pit, or over a chamber .immeclia~el'y 
connected tberewlth, a hollow' drum, wIth radial compartments, through whICh the air IS 
discharged with tbat degree of force due to the velocity with which the drum revolves. 

The Diagrams A and B represent a drum, 22 feet exterior diameter, with radial cumpart-
ments of 6 feet long each, and revolving 180 times per minute. '. ' 

Taking 16 feet as the mean diameter of the compartments, the centrifugal forcp., at 
180 revolutions,will be 88'0, which, multiplied by the weight of 6 cubic feet of air, =~ of 
a pound, which ,,!ill give a pressure of ~9Ibs. ,?n the square foot as the amount ofrarefaction 
produced, whicb IS much beyond what IS obtamed by tbe furnace. I have, however, chosen 
to calculate on a high de~ee of rarefaction, yet perfectly practicable, and considerably 
within the limits of capahllity. 

This machine is an entirely new modification of the fan, presents the means of ventilation 
to any required extent, eitber as to the amount of rarefaction, or the quantity of air displaced. 
I(drlven to 210 revolutions per minute, would produce a rarefaction of upwards of :;ulbs. on 
the square foot; or unconnected witb anr leng~hened air-course (i.~. ~ere displaceme!'t), it 
would discharge more than 800,000 feet m a mmute. Its construction IS of tbe most sImple 
character-it has no valves or separate moving parts, has no attrition, and all the friction is 
resolved into a foot pivot moving in oil. When at rest, offers no reaistsnce to air ascending 
from the pit; is very inexpensive, and liable to gil derangement. In short, it is a simple 
mechanical implement whereby any degree of rarefaction necessary to ventilation is rendered 
certain and regular, being subject to the law of central forces, which is as fixed and 
determined as that by which a stone falls to the earth. 

In order to possess the means of immediately increasing the ventilation, upon any sudden 
discharge of carburetted ~yd~ogen, su~h an apparatus should have. a steam engine of 
12-horse power, tbougb ordmarlly one-third of that power may be suffiCIent. ' 

It will be observed, that the essential peculial1ty of this apparatus i. the radial length of 
the apertul'es through which the air passes, combmed with the centrifug-d.1 force with which 
they revolve. 

The Diagram C represents a half-section of a drum of 22 'feet diameter, revolving 
120 times per minute; and the Table shows the effect of radial compartments from 2 to 
6 feet of radi"l length. 

Length of Mean Diameter Centrifugal I Number 01 Fee' I P........ I V.'oc;ty.r A;, RadWTnmkL of Ditto. F ...... audWeightofAir. perS~Foot. dQe~iho. 

QO feet. 
Two Feet, 

~ feet. 49'Q x ·148Ibs. = 7··5 Ibs• 56 reet per sec. 

46'6 
Three Feet, 

3 " 19 .. x ·s •• lb •. - IO·35 Ibs. 67 " 
18 

Four Feet, 
4 " " 44'0 x ·s96 lb •. = IS·olb •• 75 " 

41'8 
Five Feet, 

5 " '7 .. x ·S68Ibs. - '5'4 lb •. 80 
" 

6 16 
Six Feet, 

" " 39's5 X '444 lb •. = 17·4 Ibs. 87 " 
In demo~.tration of what. is stated, tbe mode~ exhibits a small apparatus like what !Jas 

been described, but turned WIth the central openrng upwards, for the convenience of testing 
tbe amount of rarefaction by weight. 

Tbe diameter of the drum is 12 inches. 
, The radial ctlmpartmenls 46 inches. 
The mean diameter of do. 76 inches = 6'25 of a foot. 
~eight of.46 cubi~ inches of air . 1'35 grains. 
D,sc 2'85 mcbes dIameter = 6'3 square IOches = n of a square foot. 

Weight by Weight actually 

At 680 revolutions per minute,} TbooIT· • raiaod. 
centrifugal force, . = 35'S X 1'36 X 6'3 = 304'47 grsms. 307 grsins. 

At 830 " ".. = 73'3 X 1'35 x 6'3 = 623'41 grains. 614 grains. 

Results so .nearly ~onfo,!"ing wi~h theory, demonstrste the !:reat simplicity of tbe machine, 
and the cel'tamty of Its actIon, leavlDg no d!>ubt as to the effiCIency of the larger apparatus. 

W. BRIINTON 
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W. BRUlITOK baving devoted much time and atteution -to tbis mode of ventilation, and 
"isited tbis district for tbe purpose of introdncing it, most respectfully solicits the·attention 
of gentIemenpractically interested in the subject. He will be happy to give any further 
information. May he professionally consulted as to local applicability, and, if approved, 
will supply the neeeasary dfllwings, and superintend the erection of the whole. 

Letters addressed to Mr. Brunton, No. 12. Blackett-street, Newcastle, will have immediate 
attention till the 18th of November, when he returns to Newport, Monmouthsbire. 

- W. B. will exhibit the model at the Central Exchange, on Saturday the 4th and 11 th of 
November, between the hours of Ten and Fiv .. 

Newcastle, 28th October 1848. 

A 

UP.CAST 

SHAfT. 

C 
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ApPENDIX D. 

COpy of a LETrER from JOHN HUTCHINSON, Esq., M.D., to the 
Right Houourable LORD WHARNCL~FFB. 

Milton-street, Dorset-square, London, 
My Lord, 1~ July 1849.. . 

A LTHOUGH the Committee over which you preside was appomted to examme ':'Ito the 
causes of coal-mine explosions, yet I take the liberty of laying befo~e :your Lordship ~ few 
remarks upon the composition of "fire-damp," and the eff~ of " ),11-1IlI''' upo,! the mmers' 
health. because Government at present takes much interest m samtary regulatIons for the 
benefit of " public health." . 

There is no trade in which the health of the workman is so dependent upon hIS master as 
that of the miner upon his superior; for the air which he breathes is entirely supplied by the 
command and according to the rule of the viewer. 

01' TH E GASES IN COAL MINES. 
The chief gases generated in the coal-mines of England are, ~~onic acid gas or "clwke

damp," light carburetted hydrogen or "jire-tiamp.... I have nothm~ to say.npon the .p:o
perties of carbonic acid gas,. because its nature as a direct virulent pOISon and Its composItIon 
are already known. 

01' "FIRE-DAMP" OR LIGHT CARBURETTED HYDROGBN. , . 
A short time agO I obtained specimens of this gas from three collieries in the neigh.bo.ur

hood of N ewcastfe, viz., Hebburn, Killingworth, and Gateshead or O~ewe!lgate collienes. 
I collected these in person, with every requisite precaution to ensure theIr punty, and prevent 
admixture of atInospheric air. I gave them to my friend, Prof~or Graham,; they were 
analysed, t and found to consist of light carburetted hydrogen, With the exceptIon of a few 
per cent. The results were as follows :-

GATESHBAD Pit Gas 
Carburetted Hydroaen 
Nitrogen _ _ 0 _ 

Oxygen -

KILL I"GWO BTH Pit Gas 
Carburetted Hydrogen 
Nitrogen - -
Oxygen -

HEBBURN Gas 

_ Specific gravity, 0'0802. 

94'2 
4'6 
1'3 

100-0· 

- Specific gravity, 0'6306. 

82'0 
16'0 
1'0 

100'0 

- Specific gravity, 0'6327. 

From this analysis it may be observed, that the "jire-damp" in different mines and from 
different coal-seams, viz., the Five-quarter, the Bensham and the Low Main Coal-fields, 
possess great similarity of Composition, and in combination with a remarkable small quantity 
of oxygen, not exceeding one-and-a-half per cent. 

One striking feature is, the remarkable power of this gas in resisting oxydation, or its 
union with oxygen gas; hence the necesssity of a whit. heat to ignite it; therefore the gauze 
of the safety-lamp merely heated to redness is not sufficient to explode or unite it with oxy- . 
gen. A white heat, i. e., Bame-heat, is absolutely necessary to make it combine with the 
oxygen; hence the purity and preservation. of this gas. . 

Moreover, for the same reason, an explosive mixture is harmless to animal life, as it equally 
resists oxydation in tbe lungs, and when pure, althouah a poison, yet it is only classed as a 
negative poison-poisoning through the want of oxygen. 

• 01' THE DIPPUSION 01' FIRE-DAMP. 
'l:'he law of the diffusion or ~termi~ing ?f this gas with atniospheric air, although more 

rapid than other gases, yet, bemg so light, It Boats near the roof of the,mine, and sometimes 
acts as a tra~, communicating an inexplosive with an explosive atmosphere. . 

Tbe veloCity of the intermixing of this gas; with others found in the coal-mine is as 
Collows:- -

Taking atInospberic air at -
Light carburetted Hydrogen 
Oxygen Gas -
Carbonic Acid 
Nitrogen -

1000' 
1841' 

949' 
809' 

1014' 
all 

• Now termed ProtcHmrburetted Hydrogen, C H' 
t Se. ComRo,ition of Fire-damp, by Thom •• bnlham, Esq., F. R. S., Member of the Chemical Society of. 

Londou, ~oL ni. 8yo. London, 1848, p, 7. 
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OF Til" ExlsTENCIi OF CHARCO .. L, OR BLACK MATTBR, IN THB LUNGS OF MINBRS. 

In my examination before your Lordships, [ had an opportunity of noticing, that although 
II miner's occupation could not be conside"ed as " destructive to health," yet, certainly, it is 
not a healthy occupation; and, perhaps, the diseases may be confined entirely to tbe lungs or 
to the respiratory o~n. in general (the heart and lungs). At a distance you may know a 
" pit-man" by his hIgh shoulders and stooping bael,: at hand 'ou roay know him br, his 
blanched look-wrinkled and bloodless face-the appearance a age in his youth. 1 hefit' 
symptoms are to be attributed to the deleterious quality of the air he breathes; an atmo
sphere densely and mechanically chal'ged with carbonaceous matter. Upon the surface of the 
earth deteriorated air immediately ascends from the person, and passes off for ever; were this 
not the case, man would in a few hours perish, for want of a respirable atmosphere. In the 
mines this is not the case; the air has to circulate and bend its tortuous course from one 
lamp, horse and man, to another lamp, horse and man, and thus supply, probablv,ISO men, 
200 lights and 30 horses, b'fore it ascends to pass off into the general atmosphere. The 
miner works many hours, even all his time, in a kind of " cui de sac," without a sweeping 
current of air pla~g immediately around him; his ambient air is nearly stagnant to alI his 
feelings. This lUI' is densely charged with coal-dust, dust in the most impalpable form, and 
his mce becomes coated with it; the laborious work of" hewing" (striking the hard coal 
with the pick) excites, like other violent exercises, a great respiratory action; be breathes 
deep, and draws into his lungs with afJidity this loaded mixture. His cbest is bare, and the 
whole class of his respiratory muscles are in beautiful action; consequently he expectorates 
black matter; he breathes thick, and he is subject to asthma. If he has a consumptive taint, 
be speedily fiills a victim to that disease; but should he be so fortunate as not to have any 
claim to this disease, bis breathing is rarely natural, that is, inaudible; his blood is not 
Berated, and thus he presents the appearance already described-a man with a pale face : his 
general conformation is thin, because his nutrition is impeded. The appetite may be good, 
yet the nourishment deficient. 

In this close and dusty hole the miner labours and breathes double quantity of air; therefore 
his six or eight working hours' respiration become equal to double that time of ordinary 
breathing when in a quiescent state. • 

The effects of such an atmosphere are insidious; gradually he becomes disordered in hi. 
breathing, and he is a victim to some chest affection before he IS aware of it. 

Ultimately hi. lung is loaded with black matter, solid or fluid, like printer's ink or common 
ink, or lamp-black, or charcoal powder, all insoluble and tasteless. 

In mentioning a few cases as an illustration, I will notice a mine with perfect ventilation, 
and not producing these diseases in the lung'S. 

Professor Graham - examined the lungs of a collier, the greater part of which organs were 
obliterated with black solid matter, like lamp-black, and more than an ounce of charcoal 
was obtained out of the mass. This, Graham considers, came from ill-trimmed oil-lamps 
attacbed to the forehead of the miner. 

I have known a case where a single floating-oil light in a bed-room nearly closed up the 
nostrils of the OCCUpliDt with "soot or blacks," ultimately producing such a sensation of 
suffocation, that the person in ,\uestion was awoke; he opened the window immediately, and 
ventilation carried off the offensive' matter, to his no further annoyance. 

Out of 10 cases of lungs infiltrated with black matter, recorded by Dr. Wm. Thomson,t 
nine of these are collier., and one a" moulder" in iron-works. I here mention a few 
cases of the appearance of miners' lungs when examined after death : 

D., lilt. 43, collier, six years hewer; "whole of the lungs deep black." 
A. B.o lilt. 69, collier, 12 years hewer; .. lungs in every part uniformly black, and of a 

carbonaceous colour." 
J. C., lilt. 68, collier from boyhood; lungs uniformly black; "not a vestige of natural 

colour left;" he refers hi. di.ease to breathing an irrespirable atmosphere. 
D. D., ... t. 62, collier from boyhood; "lungs deeply stained with black infiltration." 
.0. H., lilt. 40, overman; .. lungs uniformly deep black through their whole substance," 

with a density equal to black .. caoutchouc." . 
R. L., lilt. 60, collier from early life; .. lungs black throughout;" .. parts quite solidified 

with black matter." 
-, lilt. 20, collier all his life; "whole lungs dyed with black matter." 
-, ... t. 36, collier all bis life; .. substance of the lungs charged with black matter." 
L., ... t. 40, collier; .. lungs found as black as soot." 
Professor Schoenlein, of Zurich, has noticed similar infiltration in the lungs of the miners 

of Wu .... burg and Zurich. Mr. Philp, surgeon, of Aberdour, is of opinion that this black 
deposition is caused by inhaling impure air, and " Ihal Ihose pits and 1IIine. v:hicl, have been 
Rol.d for Ihe imP.!'rily '!f Ih. air. ha", gi"'" origin '0 the greatest number of cases; for 
in,'IU'cs, Cultlehif' Pit, and Ihe Holborn Mi!,e, in. the working. particularly of II,. latter; 
out of a gang oj 10 or 12 men. fout' ha"" dud lII.th blach lllngs. In the Renrn.on Pit the 
air i. frequmtly impure, a"d the lII,,!,kmen often lfJ./fer from di.Jfievlt f't'spiration; v:hilsl, on 
lAs co7lITary, II,. ZO;"" VUIfl·abl. Pit, rmaarkabl. for the pm'ity '!fits air, has NOT FUR
a lSHBD ANY OA8ES." 

.1his blocking up of tlle lungs with black matter is not confined to those miners who work 
in coal j but" rinA"., " and others, who use gunpowder in working U ,tone-drifts," are 

also 

• Edinburgh All'd. Surgical Journal, 1834, Uvo. p. 32.1. 
t Tr. M.d. Ch. Society, Londou, .01. xx. p. 2JO, and .o!-lCci. p. 340. 
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also liable to this disease. Such drifts are small, sometimes carried many hundreds of yards, 
with a temporary half~inch brattice, imperfectly jointed, which has to conduct in the air, and 
this partition is left many feet short of the men; consequently, when a "shot hoI been fired," 
or the stone blasted, a dense cloud of smoke, fo! an in~efinite ti.me, fll!s the place, amidst 
which the miner has to live and breathe. The duration of this smoke IS modified by the degree of 
ventilation; a candle may bum well in a vitiated atmosphere, even w~~re a ml!ll cannot live. 

Although pathologists ,do not agree about the exact cause of the ongm of this carbonaceous 
deposit in the lungs, whether it is by the mechanical inhalation of black matter or by a 
chemical action of breathing carbonic acid gas,' this matters little to the miner; all agree 
that the lungs are blocked np with carbonaceous matter by "p.it air," by something peculiar 
to the art of mining; and all agree, that the more pure the all, the more healthy the lungs. 
This allows me to urge for more air to circulate for better ventilation: upon sanitary grounds 
alone this may judic!ously ~e reques.ted and recomme!lded for .the con~ideration of tbe viewer. 
I have given an estunate m my eVldet;'ce of a certam !juantity of .... for the health of the 
miner." More air would not ,only g1Ve 'health and Vlgour to the mmer, but at the same 
time prevent explosions. . The nutrition ?f a m~n bears a strict relation to the putity of 
the air he breathes. In vam may he eat 10 a pOIsonous atmt'sphere; food may enter the 

• stomach, but it cannot enter his system to refresh the blood, or give him strength against the 
wear and tear of life. 

OF THE DEPTH OF A MINE UPON THE HEALTH OF A MINER .• 
It is well known that difference in atmospheric density affects the respiratory functions. 

In descending deep mines an increased atmospheric pressure is sensibly felt; so much so, 
that at South Hetton Colliery my attention was drawn to the subject, and, through the kind
ness of Mr. Potter, I made the following observations:-

Deptb of the Mine 1,488 feet. 

RespiratiODI per Minute upon Sis. Men. 

Buom. Thorm. -- . 
I Mr. P. P. H. L 't-At tbr Surface · 2S'72 39' 16 20 16 J.l 18'5 ,18 

Below . . · 30'26 61' 16 24 
, 

19 16 22' 20 

Dift'eorence· + 1'6' II' I , 3 1 I 3'6 I 2 

. Increased pressure, therefo,?, n.ot exceedin~ the -loth of an atmosphere, caused an increase 
10 the nU'!lber of our resplf8tions exceedmg ~th above our quantity on the surface. 
Whether thIS was a temporary change or not, I cannot say;- such was the effect for the first' 
half hour. Precautions were taken for nothing to interfere with this experiment, as physical 
exertions, &c.; therefore this change i. purely the effect of increased pressure. Such a' 
change J did not expect, but rather the contrary. Candles have been found to burn quicker' 
under pressure or in denser air, and people can live longer under water wbo go down from 
out of an atmosphere which is increased one-half in its density: tbe polse or beart'. action 
is increased, as might be expected from the above Table, Uecause tbe heart and lungs .. work 
to each other." ' 

Of the effect upon tbe pn1se by increased pressure of 1,488 feet. 

Pn1ae per Minute litting on Siz Men. 
Ba ..... The .... --

I Mr.P. F. H. L. W. T. 

At the Surface - 28'7' 39' 85 98 72 90 8. 85 

Ildow . - · 80'26 51' 59 9. 68 88 93 100 
, 

Difenmce - - . . . . +6 ..... +, +" -5 I _15 

For the most pa~ the pnlse IS ~cr~ed, though less regnIarly than in the Table above. ' 
":he effect of an lOcreased respIration and pnlse upon the life might be expected to cause 

an mcre~ed wear and tear upon our life; but I do not believe this degree of increased res
.ure can '!'- any measur~ so ~ffe~t t~e health of the miner, because tbe limit of differen~e in 
pressur~ I~ the coal-lDlll~ IS W1thm the common atmospheric changes of pressure as 1 to 2 ; 

. ~ut. we~gbmg the matter It;' a more extended manner than wonld be necessary bere'to discuss 
!t,.1 ?elieve the effect ?f mcreased pressure at tbe depth of our coal-fields yet known is not 
lOJunOUS to healtlI. WIth these remarks, 

My Lord, ' 
. I beg to remain your Lordship'. most obedient servant, 

To the RIght Honourable Lord Wharncliffe, JOBN HUTCHINSON, M.D.' 
&c. &c. &c., ' 

President of the Committee of Lords 
on 90al-Mine Explosions. 

ApPIINfllX 

• Poge 1M, Que.t. 1614.: 

• 
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ApPENDIX E. 

OBSERVATIONS respecting ACCIDENTS in MINES, and their CAUSBS; 

by EVAN HOPKINS, .Mining Engineer. 

Ilf consequence of the numerous accidents in CoIlieries from explosions, it is generally 
supposed that they arise from the want of uniformity of working, and that if Government 
Inspectors were ar.pointed, and any favourite system established, the accidents would be 
prevented. It is a so tbought by many that if more powerful ventilators were applied to the 
upeast shafts the cause of the explosions would be removed; hut tbese are. mistaken views. 
All irnprovemenb, short of scouring out the old workings, but more especially;,. the upp ... 
cavitie., so as to prevent the accumulation of the in/lammable gas, accidents will no more 
cease than they have done since the introduction of the safety lamp. It is a well known 
fact, that all cavities in the mines, a6Df1e the level of the ventilating stream, favour the accu
mulation of the carburetted hydrogen, and if this extends over a considerable area without 
any means of escape above, the gas remains /looting, and on tbe slightest cbeck in the venti
lation, it descends in la,!!e volumes and contaminates the air in the passages, and thus 
cause explosion. "Fiery' Collieries having such recesses, i. e. cavities or workings above 
the level of the returned air-way, are in perpetual danger. The greater the intensity of the 
current employed, by means of machh'ery, to prevent the gas expanding downwards, the 
greater the danger and the less time allowed for escaping, in the event of any interruption 
in the machinery of the ventilation. 

Carburetted hydrogen is seven or eight times lighter than commoll air. It will always 
rise to tbe highest parts of the mine, like bubbles of air in undulating water-pipes, and would 
escape with great velocity upwards throu!![h any 0r.ening to the sur/i1ce, and create a draught 
like the steam jeb. I liave seen a mere Dorer~o e of two and /I. balf inches diameter, from 
abDflS, sufficient to clear large workings from g ... , which would have required a large passage 
and strong cdrrent to elfect ltOrizontally, and impossible, if attempted, to force the gas out 
by a dorD ....... tl action. It is by no means an unusual prsctice to dtpres. the air-way, first 
(lll.rrying it up to a high ceiling and down again, under the impression that the light gas 
will descend and be thus easily carried away. Complicated undulating passages have some
times been introduced to c~ the gas to the upcast shaft, expensive, ineffective and danger
ous, which by a simple air-clrlft, at a higher level, wouid not only remove but improve the 
draught very considerably. 

The question of ventilation must be considered in its simple form. In a chamber in 
which a very light explosive gas is constantly evolving and ascending to the ceiling where 
it will accumulate and fill the space from above to the level of the passage below, it will 
remain there /looting on the atmospheric current, however stron~ the stream may be in 
passing the Boor and through the passage .. , as shown by the followmg sketch. 

! -------

. It matters no~ how m~ch the intensity of the currents in the chimney be increased, or what 
kmd of mechaDlca1 ventIlators .we apply to it, the em will continue wliiIst the fiue, or !lir-way, 
toward. the upe .. t shaft, remlllll8 below the level of the roof of such cavities. . 

. (J64; App.) 4 03 Some 
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Some of the more careful viewers apply the following method tu avoid the above dangeroul 
accumulations :-

,-~',..------------=---
V 

..Dnr ,.I/MIr.Dnr;o,.". 

This plan is not only complic~ted but very ineffective, and liable of interruptions by the 
frequent opening of tbe doors, independent of tbe great difficulty of bringing down so light 
a gas. The Hebburn explosions bave, I believe, been caused from the gas accumulating in 
the undulating roof, which is of considerable extent. 

Again, many explo.ions take place in the" slants," that is, in working coal on tI,. rise of 
tM .eams, and where the currents are made to circulate up and down; thus:-

-------
The above sbow the common cause of the explosion in Wales and the West of EII!(land. 

The former diagram represents the cause of the accidents in tbe thick coal of Staffordshire 
as well as Hebburn. 

If tbe gas, or foul air-way, was always made as high as the higher workings of the mine, it 
would not only improve the ventilation by the rapidity with wbich the gas would ascend, 
but would al~o remove the great cause of the explosions. 

~n some districts they avail themselves of two seams of coal to effect the above desirable 
object. Indeed, tbe Collieries wbich I had to in'pect a few montlld ago on tbe Continent, 
were so free from gas at all times, that safety lamps were seldom requi.'ed. 

The following sketch wiII give an idea of working two seams for the sake of ventilating, 
being tbe ordinary system in Belgium and near the Rhine :-

-, , --
t1 1 

{'",~--- "-,,, :ute 

[The communications between the two some
times being mere borer-holes.] 

~ -- Secoml scam. 

l • ~ 
~ - ,---" 

The 
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The natural current, without any artificial means, excepting a chimney above, is sufficient 
for the ventilation in the Collieries aUuded to. 

Notwithstanding that common sense dictates tbat gas, like smoke, lDiU allDa!lsascend, two 
seams have been worked, and I believe are stiU at work; in a certain district, where they 
rever •• the action of the current, i. e. make it to pass down from the upper seam t'J the louIer, 
and thence up tbe shaft, by the aid of an arbficial fire., The lighter gaB naturally reacts 
against the current, and produces a very sluggish ventilation, and many accidents and sick. 
ness from the foulness of the air. Numerous apparent improvements are often brought 
forward respecting the system of working, &c., without tbe least consideration of tbe grand 
essential <;Iuestion of ventilating fi'om the bighest point. Some of those considered as model 
collieries m tbe North of England are equally'lusceptible of explosion from this very cauBe. 
Instead of working on a higber seam to ventilate the lower, or driving a small drift ona 
level with the higbest part of tbe workings, or sinking tbe upcaot shaft at the highest point 
of the beds, the)' bring back tbe foul air through a oeries of bends and crossings in a very 
expp.nsive and meffective manner, and always retain within, an immense magazine of 
explosive gas on a level witb the passages. 

No Colliery can be safe unless the ail'-way is placed on a level with the higl, .. t cam/y in 
the excavations; and if tbis is done, a mere chimney, without fire, will drain a mine of its 
gas. If this is neglected, all the ventilators invented will not remove the danger. We may 
as well expect the gas at the ceiling of a confined room to be brought down, and tsken up 
tbe chimney. A hoi. in, the ceiling would be better than al\ the ventilators in the world 
applied to the top of the chimney. ' 

In every case where the following method is adopted in the thick coal fo Stsffordsqira, 
there has been no explosion, nor tbe least trouble fl'elll the explosive gas : ..... 

In driving the horse-way, a mere hole of four incbes 
diameter bored from below to the air-way above 
makes the gas to rneh out instslltly, and followed 
by a stream of air suigeient to ventilate the horse. 
way and eua~le tbe men ~o work. with candles with 
sllfety, 

The air .... y in lhe itPI'''' ,arl qf If", sea .. 

• 
The coal is perfectly cleared of its gas in every part of tbe workings, simply by means of 

achimney 60 feet high, connected with the flue in the pit. ' 
Where the ventilating chimney is placed oli the rise of the beds, at the highest point, we 

have no trouble from the lighter gas~ Thus: ' 

--
~-,~~~-. 

.l.~-:~::::-::::::::::::.::~::::::::::::::::::~~ .. -...... ~~ ...... -. 
------

,.' I 

H~weyer, in working near th.e crop of the coal, we are seldom troubled with gae, and a 
very IDdlff~rent system of ventilation may be sufficient for the purpose; but on 'the dip oq 
t!le other SIde of a fault, the case would be very different. I know a Colliery on the east 
SIde of a fault, wh"re the c.oal acams rise towards the surface, the colliers have been working 
for upwards of,6oyears Without the least obstruction from fire-c;tamp, aod onlY8n ordinary 
lIleans of veOblatlo,,; wbereas, on the west side of th~ fault, the seams lire highly charged 

(164. A,pP.) 4 G 4 'with 
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witb carburetted hydrogen, being, as i~ :were, retained by tbe fault. On the east ~ide, ven
tilation is effected with the greatest faclbty; but on the west sl~e of tbe fault, without the 
aid of a very judicious method for the escape of the gas as It evolves, the consequences 
would be very serious. 

The local accumulation of tbe gas depends on the angular position of the cleavage and 
fault, and the cbaracter of the latter, and also the porosity or impermeability of the superior 
strata. A mere borer-bole from tbe surface is sometimes sufficient to drain su~h part of its 

gai' sbould leave all proprietors of mines to adopt any system of working tbey may deem 
proper; with this proviso, tbat the air-way should be placed as bigb. as the high~st e~cava
tions, to allow the gas to escape naturally upwards, and thus aVOid accumulations ID the 
workings. Plans and .ections sbould I;>e Kept of al1 the underground workings, so as to 
sbow that this is being done. All other extra mechanical means of ventilation to increase 
the intensity of tbe current may be left to tbeir discretion, as the former will be sufficient to 
I'emove al1 danger. , 

With respect to accidents in shafts, from breakage of ropes, chains, &c., every proprietor 
of mines should provide means for tbe men to descend and ascend in safety. In Cornwall, 
and on the Continent, such accidents seldom occur; they have always ladder-wa!l' for that 
purpose. S<ifety gearing, or ladder-way, should be applied to a\1 pit work. 

The above being once established, the business of Inspectors would be very simple, and 
two or three intelligent practical men would be sufficient to fu\fil such a commission. 

Tbey would have to examine the plans and sections of the workings, and to see tbat the 
ventilating returning current occupies the higber level and nol allowed to descend; and 

, they should watch the cause of every accident wbich may occur. Should it happen that 
objections be made in any given distnct aeainst applying the air-way sufficieutl,Y high for tbe 
purpose, owing to the expense or any oilier cause, the colliers of such distllcts should be 
publicly informed that such a colliery was always in danger of explosion. and that, they 
should avoid working in it until the proprietor adopted the means of safety. Indeed, in the 
absence of Government Inspectors. the coroner of each district may fle furnished witb 
instructions so as to aid the jury to ascertain the real cause of explosions, and more especially 
if tbe plans and sections were presented in every case. The public exposure of the defects 
and consequences would be the means of checking and diminishing very considerably the 
accidents now occurring. and make the proprietors more careful in selecting and appointing 
underground agents. 

If tbe following can be established no serious explosion can occur. 
1st. The upcast shaft, or its air-cbannels below, sba1l always open, and be on a level witb 

the highest part of tbe underground workings; and no cavities in "fiery" collieries a1lowed 
without the means of the gas escaping upwards, and prevented from accumulating. 
, 2d. Tbat the air-head sba\1 be in perfect communication from the higber parts of the 
workings to the chimney, and be of sufficient size for the requirements of tbe mine at all 
seasons .. 

3d. That sucb air-ways should never be depr .... d, or pass downwards, below its level, but 
raiber ascend towards the upcast shaft and chimney of the mine. 

4t~. :nat the colliery should have a chimney for the security of the uniformity in the 
ventilation. 

6th. That every pit, where men are obliged to descend, should have a safety gear or 
ladder-way. 

14 July 1849. EVAN HOPKINS. 

ApPiNDIX 
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ApPENDIX F. 

EXTRACTS CORRBSPONDENCB previous to the INUNDATION of WORKINGTON 
COLLlBRY;-read by MATr. DUNN before the Lords' Committee. 

1837, April 10 •• , LADY Pit is now, and has'heen for some time, going double shift; and 
from accounts they are making very rou~h work among the pillars; and are, I am told, now 
splitting pillars. This, for a certainty WIll lead to something ver:r serious after a-piece." 

April 24. "The Camperdowo coal io now working into very httle compass, anll are only 
leaVln~ it very weak; and from the manner in which they are pullin~ out the pillars, both 
in UUlon and Lady Pits, one may expect ooon a genel ... 1 creep, and whIch will, for a certainty, 
lead to very seliouo results." 

June 2. "They are still making free with the pillars at Lady and Union Pits, which will 
tell a tale some day when they don't expect it." 

June 27. Mr. Curwen to H. Lamb.-" I hasten to thank you for your very friendly 
letter, &c. Ike. We are indeed oadly distressed by water, and no doubt -- wao too 
sanguine in working the Union coal, and we are now suffering for it. I am not aware that 
I can do more than follow np my present intention; but I am not the leas obliged to you 
for the kind interest you ex"res. for me, and the friendship to uo in your letter.'" 

July 24. " At Lady and Union Pits they continue pulling out the pillars: in Camper
down they have had a gentle squeeze, which has very materially increased the water, which 
is rising in Isabella Pit-shall four feet n week, notwIthstanding they are also drawing with 
tubs." 
. July 29 ... I am sorry to inform you - has made a complete fiuish of this Colliery at 
last. Laot ni~ht, about eight o'clock, a burAt of water took place in some part ofCampe .... 
down Lady Pit which filled the whole Colliery up level with the sea in course of four or 
five bours, inclosing 28 men and 28 borses. This morning tbe water in each pit is rising 
with the tide. It lias made a very distressed place, and melancholy to see the wives ana 
children of the sufferers. There is DO one to say from what part the water has coine, but 
there is no doubt it has come from the gut of the dyke at or near the same place where 
they had the last gentle squeeze. From the manner in which they had been working this 
80me time, I full expected this 800ner. It is a great loss of life, but if it bad happened in 
the day, it woul bave been much worse." 

July 30. Mrs. C. to M. Dunn.-" You will he surprised to see a' letter from me, if' the 
fatal tidings which I am about to communicate have not reached ere this does. Alas! 
your worst predictions of -- have come to pa.s, and by his self-willed obstinacy and 
Ignorance he has ruined not only a whole family, but tbe whole town of Workinl(ton, by 
filling the three working pita with water, the sea supposed to have entered by two-fissures 
at Sutter Beck, near Harnngton (do you recollect the place 1) accompanied by the laos of 27 
livea, I helieve you will not, for a moment, let any personal feelings stand in the way of 
seeing an aJIIicted family, but instantly aet off for here. and see what or if anything can be 
done to retrieve the old Colliery." 

ApPENDIX G . 

.EXTRACT from Mr. DUNN'S TIlBATlSB upon" THE WINNING and WORKING 
of CoLLIEIlIBS," published in 1848. • 

SECTION ,x VI. 

011 PARLIAMENTARY INTBRPBRJlIICB with the MAIUGBM BIIT of MINBS. 

TEB above question has Dilen and juatly been mooted, especially as to wbethersuch 
interference would teud to the prevention of accidents, and the consequent loss of life, when 
explosions take place, from whIch numerons lives are ncrificed and families left destitutfo. 
By such frequen~ explosions the public sympathy is excited for a short time, but there the 
matter resta, until the recurrence of Bome fresh catastrophe. 

The fint decided movement, on the part of the public, towards this object, took place in 
1812, Illler the dreadful explosion. lit Felling Colliery, when a Society, witb Sir R. Milbanke, 
Bart., at thll head, was ()rganised at SUDderland, as before-mentioned. This Society was 
instr,umeDtaI, not only in giving publicity to the only and first nfety-Iamp of Dr. Clanny, 
but It was the means of bringing tlie subject immediately under the notice of Sir H. Davy, 
10 a~ ~ produce his safety-lamp in the year 1816. The Report of tbis Society also gave 
pub~lclty to the plans of ventilation then In use, and excited the philosophic world to work 
out Improvement. 

(164. APP.) 4 H Notwithstanding 
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Notwithstanding the invention of safety-lamps, explosion -followed explosion, till, in 
March 1834 a petition was presented to the House of Commons hy Mr. Lyttleton. M. P., 
" On behalr' of the coal masters and miners of tbe StafFo~dshire Collieries, and tbe Collieries 
ill the neighbourhood of Dudley, prayiug. that some .L~glslatlve me~ure may be provIded to 
prohibit the sale of improper lamps, allegrng, t~a~ wIthin. the la~t .elght. mont~s, more than 
one hundred industrious men have been deprIved of bfe, or IDJured In thell' persons by 
explosions of inllammable air." ' 

Tbe appointment ofa Committee in 1836 was the result, who examined numerous persons, 
both practical and scientific; as als~ many descripti?ns of lamp~; but th~ Report of the 
Committee did not contain any specIfic recommendatIon nl'0n whIch to legIslate, therefore 
matters were allowed to revert into their former cbannel. The next public movement took 
place after the explosion at St. Hilda Colliery, near South Sbields, by which 62 persons 
were killed instantaneously. An association of gentienlen of South l:ihields was formed as 
a committee whose meritorious labours are elsewhere noticed, who published their lucid 
Report in 1843, whicb contained many valuable suggestions, and amongst the others an 
earnest appeal to the Government, to interest themselves in this very important subject. 

A succession of serious explosions, however, previons to the lear 1843, produced varions 
petitions to' Pal'liament, and in that year Lord Ashley succeede in procuring a Bill for the 
exclusion from the underground department, of females and of boys under the age of ten 
years. Lord Asbley's Bill,was intended.1? le~slate muc~ more ex~nsively, and to ex~nd 
to explosions and other accIdents; but thIS part of tbe subject met WIth such stern oppOSItIOn 
from the owners of mines, that it became limited as above. 

,However, the explosion at Haswell Colliery in the year 1844 again roused the feelings of 
the public, and more especially those of the working colliers, so that their" Attorney-general, 
Mr. Roberts," waited upon SIr R. Peel, then Prime Minister, for the purpose of requesting 
him to send scientific persons to examine and report upon tbe explosion at Haswell, which 
was accordingly done, and Messrs. Lyell and Faraday were thereupon sent to Haswell for 
that purpose. , 

Tne Report of these gentlemen contained several suggestions which were considered by 
practical viewers, as well as colliers, to be totally inapplicable, the chief of which consisted 
In recommendiug a series of cast-iron pipes to be carried into the goaves and other 
receptacles of tbe gas, and to be conducted thence into the return air-eourses in a diluted 
,state, in which state it was designed that it should pass out of the mine. 

As their pamphlet was amply reviewed at the time by intelligent persons, as well as by a 
Committee of Coal-owners, I will not enter into detail, further than to state, that the Report 
terminated without any recommendation for Parliamentary interference. 

These movements were followed by petitions, presented from time"to time by Lord Ashley, 
Mr. Muntz and Mr. :Quncombe, calling for Parliamentary interference; and the talented 
Editor of the" Mining Journal" not only laboured hard to advance the exertions of others 
in the cause of humanity, but also, individually, petitioned the House of Commons more than 
once upon the subject. 

Since the publication of the above-mentioned documents, and from which I bave quoted 
largely elsewhere, the subject has engaged the attention of many Members of the Legis
lature, as well as of scientific persons, and, in consequence, the proceedings of coroners' 
juries have been considerably more narrowly watched than formerly. In consequence of 
the proceedings of the coroner's jury at Haswell, the appointment of Messrs. Lyell 
and Faraday had its origin; and a second Government Commission took place after 
an explosion at Jarrow Colliery in September 1845, from wbich 50 persons lost their 
lives, although the explosion took place in the low main seam, in which the workings 
were not extended more tlian 300 yards from the shaft; and the evidence at the inqu";'t 
represented the mine to be in an excellent state of ventilation. 

Thi. Commission W1l!' ~hielly aided by Professor ~Iayfair, aided by a m~ing agent from 
Cornwall. They scrutimsed the state of the workings, as well as the pnnciples of venti
lation; they privately examined many of the workmen and agents, and came to the 
conclusion,. that owing to thc dangerous state of the mine in the lower seam, if worked at 
all, it ought to. be done with safety-lamps exclusively, and that course has been accordingly 
pursued ever smce. 

,A third ~et of Government 90mmissioners were put in requisition, from th~ explosion at 
RISca Colliery, South Wales, 10 the year 1846, wherebY' 36 persons were kIlled. In tbis 
Commission were found the distinguished names of l:iir H. De la Beche Imd Mr. Smythe. 
The adjou~e.d inquest,. which t,!ok place on the 4th of Feb~, was attended by Sir 
Tbomas.PhIllps, an emment b,",:,ste~, who .was broug~t down SpecIal by, the rroprietors of 
the CollIery, and, after an exammation whIch lasted eIght hours, a verdict 0 "accidental 
death" was recorded. 

This deplorable event was followed by the explosions at Oldbury, in Warwickshire 
Coppul,. in Lancashire, and Ardsley Main, in Yorkshire, and at all of these places dreadfui 
loss of life was eflected; but as they were all afterwards e",amined into, and reviewed by Sir 
H: J?e la Bech~, aided by ~r. L. Playfair ~nd Mr. Hanington l:!mythe, Uov,:mment Com
mISSIoners, I WIll at once avaIl myself of thell' Reports upon the seyeral occaSIons, and give 
such extracts as may serve to exhibit their sentiments as to the state ofthe fact.., and also 
~hether and to ,what ex~nt (in their opini?n) it ,would be adva~tageous for Parliament to 
mterfere; anJ 10 so domg, I cannot aVOId paymg a well-merIted compliment npon the 
delicacy of these gentlemen, in cautiously avoiding rellections upon the management and 
malpractice at any of the localities, but they rather study to throw a shade over the past, 

wbilst 



COMIUTl'EB Olll PRBVENTION OF ACCIDENTS IN COAL MINES. 611 

whil.t they hesitate not to proclaim aloud their conviction as to what ought to be dooe in 
future· viz. "that the Governmeot of tbe country should not hesitate further in enactin!{ 
whole~me iaws for the preservation of the lives of this valuable portion of the community.' 

EXTIlACTS from the REPORTS of SIR HENRY DE LA BECHE and Dr. LYON PLAYPAIR 
upon E XPLOSION8 in COLLlIlRIE8. 

(Report made after the Explosion at J arrow Colliery.) 

"June 1, lS46.-Various artificial means bare been proposed to facilitate the witbdrawal 
of fire-damp from a pit. Su!!gestions have been made to take advantage of tbe ligbtness of" 
tbe gas, by fa.ourin~ its aa~ent to the upper parts of the pits, and drawing it off by sperial 
air-ways; pipes let down into the wastes bave been proposed for tbe same purpose, while 
otber suggestions bave been made of pipes to blow in air at the top of tbe passages, so as to 
cause the dilution of the gas." 

" We do not .top to consider those plans, because, as we bave already stated, tbe con
ditions under which coal is worked are so numerous, that a plan which might prove useful in 
one pit would be wbolly inapplicable, and sometimes positively injurious, in Inother, and the 
LegIslative application of anY.Dne plan might prove hIghly prejudicial to this gr~at branch of 
national industry." 

The Committee of the House of Commons, w~ich sat in lS35, reported tbat, during 25 
years, there had perished by explosions 2,070 persons, which number they considered much 
underrated. 

It has betn at various times proposed, during tbe last eight years, to employ electricity as 
a means of I~~htine Collieries. The electricity passing between two charcoal points, IrOIlJ. 
Groove's or !jenson·s batteries, affords a light of much beauty, and perfectly safe, if com
pletely surrounded by glass, but capable of igniting an explosive mixture if exposed. 

.. Tbey deprecate dependance upon a single bratticed shaft; those, however, who may 
pOSseRS an exteuded acquaintance with our Collieries in different parts of the country can
not but be aware tbat, as a whole, their general ventilRtion is very Imperfect, good as It may 
be in some Collieries, particularly in certain districts. 

" So various are the conditions under wbich Collieries are or can be worked in the United 
Kingdom, that we would sugaest, for consideration of the Legislature, measures which 
would be deemed advisable, and, if an extension of the principle which regulates the employ
ment of women and cbildl-en in OUf mines be tbought good, that effective discretionary 
powers should be vested in properly qualified persons, appointed in convenient districts, so 
that the needful adjustmenta to condItions may be effected, and no sin~e system be attempted 
inapplicable to our Colliedes as It wbole." _ 

.. Any general system of legislation for conditions so different could only be productive of 
failure, or of injurious consequences, botb to owners and workers; but a local examination 
and inquiry, with power to adjust to special conditions, would, we apprehend, remove the 
difficulties which tbe Legislature has felt in dealing with interesta so important." 

.. Jealous as tbe Coal-owners should properly be of any undue intermeddlin!t with their 
Collieries, it may nevertbeless be true that a judicious system of superintendence, by which 
the proper ventilation of Collieries, efficient knowledge on tbe part of subordinate agents, 
and proper punishment for fool-bardiness or carelessness on the part of tbe Colliers, may 
be secured, would be of great advantage to them individually and collectively, and be the 
eaving, not only of lives, but of much cap,ital, securing them IU tbe case of accidenta from 
many an unjust accusation from neglect. ' . 

The Reporters also recommend that correct plans and sections of the various Collieries be 
kept, as recommended by the Committee of the House of Commons in 1836, and also as 
recommended by tbe Soutb Shields Committee of IS.,\3. 

Tbey conclude their Report as follows :-
,; Careful investigations into the causes of explosion in Collieries-only part of which 

IImlst public attention by their ma~nitnd_ppear to holve led to the very general conclu
sion, tbat the condition of our Collieries is most equal, wbile, in localities, there is so little 
to improve, that it becomes subject of regret that such examples should not be more gene
I'Rlly followed in others; it becomes matter of surp";se how the works can be permitted to 
remain in 00 defective a state, oeeing that the owners themselves suffer much loss thereby. 
Under sucb a state of tbings, and considering tbe number (If valuable lives annually lost by 
Colliery explosions, the continued risk to wbich 80 m .. ny are daily exposed, tbe national 
injury sustained by the imprudent and careless mode of extracting coal in many localities 
-one often f.lt oppressively also by the parties engaged in Colliery opeculations-and tbat 
the workings for coal must be adjusted to local conditions, we are led to consider that 
these evil. might be at least mitigated by tbe careful and judicious inspection of convenient 
districts by competent persons-the necessary fund. to be raised fl·om sucb districts by a 
very slight impost, not even exceeding one fartbing on each ton raised in it; and we believe 
that the cause of humanity, and tbe interesta of the Coal-owners, would be alike benefited 
by a well considered Legislative measure of this kind." 

January 1846.-Tbe Second Report was made after the explosion at Risca, SoutI! Wa,le8, 
by Sir H. De I .. Beebe, but is confined to detail. regarding the explosion lind the iQellicient 
IDlUlDer in which the Colliery Waft ,~ntilated. 

(164. App.) 4 II 2 December 
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December 12, 1846.-A Third Repo~, o!, the explosi~ns at OldbuJJ:' in Warwickshire; 
and Coppul, in Lancashire, with exammatlOn of tbe thick coal-workings, by Mr. War
rington Smythe. 

The Report of Mr. W. S~ythe e,numerates ~everal fatal defi~encies in the system of 
ventilation, and after suggestmg vanouS precautions, concludes hIs remark!) as follows_ 

" No safety-lamp yet invented could indeed afford sufficient light for workings of so great 
a height and candles must, therefore, continue to be used; but I have no nesitation in 
affirming tbat, from tbe small a~a of the works in operation at olle time, and the compara
tively trlBing quantity of gas eml.tted from the coal, naked candles may.be safely used, a!,d 
that no accident from an explOSIOn of fire-damp, ought ever to occur In tbe Staffordshire 
thick coal if d~'e attention be paid to the simple precautions above alluded to." 

Mr. W: Smythe minutely describes the condition of Coppul Colliery, after that explosion, 
and concludes bis Report upon this Colliery as follows :-" Under the conditions at present 
existing, some danger will always present itself in tbe workings of a seam producing so 
much l;as as tbe Arly Mine at this place, unles~ d~e atte!'tion be paid to.ce,,?,~n practical 
points In the employment of the system of ventilation; VIZ. fir.t, the malDtalnlDg a sulli
cient draught it the upcast shaft, which, it may be observed, is too frequently far smaller 
than it ouuht to be, in proportiun to the downcast; secondly, tbe diminution, as far as pos
sible, of the distance whicb the air has to traverse; tbirdly, the frequent examination into 
the air-tigbt condition of.tbe stoppin~ and doors; fourthly, the continual advancement of 
the brattices up to the nelghbourhooa of tbe face of the work where the men are employed; 
alld fifthly, the enforcing of obedience on the part of tbe workmen to rules whicb are laid 
down to ensure their own safety." 

The Fourth R"port, dated March 22d, 1847, is signed by Sir It. De la Beche and 
Mr. W. Smythe, after the explosion of the Ardsley Main Colliery, near Barnsley. The chief 
palt of the Report is devoted to the general investigations of the state of this Colliery pre
vious to the accident, its general arrangement as to sbafts and ventilation, and the probable 
causes of the explosion, upon which it is not my province to remark; but tbe conclusi<ln is 
so important, tbat in justice to these gentlemen, as well as to the cause of humanity, I 
cannot avoid transcribine: it. "While we thus feel a duty not to cut unmerited blame 
upon those in cbarge of this Colliery, we cannot avoid stating, that the great and melan
choly loss of life lately sustained, wltb all the circumstances which have come to light in 
connection with it, most materially adds to the conviction as stated by one of us, in con
jnn.ction with J?r .. Plalflri~, in a previous Report, that viewin.~ the v.arious conditions under 
whIch the Collieries 0 thiS country are worked, a system of mspection-one not over med
dling, but, at the same time, securing the mOit effective ventilation and the proper use ef 
lights-sbould be ado~ed." 

.. We believe that this inspection, if rightly conducted, would be alike important to the 
employer and the employed; and when we reBect that the men who lahour in our Collieries 
supply the great mass of fuel, which not only contributes to the household comforts of so 
large a portion of the inhabitants of this country, but also to the means by which its wealtb 
and resources are so greatly advanced, we cannot but conceive tbat arrangements for the 
safety of tbeir lives form a fitting subject for national care and legislative provision_OJ 

" We ",ould not unnecessarily appear to press the contribution of ever so small a sum, as 
a farthing per ton, and should this be thought too inquisitorial, though we have reason to 
believe that it would be cheerfully paid by many, and that the power of entering into a 
composition, would greatly remove difficulties on this subject, but should such or any similar 
plan be adopted, we would anticipate not only tbat there would be ample provision for aU 
the inspection requirPd, but also that there would be a large snrplus available for the forma
tion of district scbools, where those things so needful to the coal-miner may be taught, and 
a considerable fund eventually established for the benefit of the widows and children of 
those who, notwithstanding all care, might still unavoidahly perish by Colliery explosion." 

The cnroner's inquest upon the occasion was, .. The Jury are of opinion that ellicient 
regnlations are not enforced in this district to prevent the use of naked lights in tho .. parts 
of coal-mines where inBammable gas is known to exist; and they are further of opinion, 
that the recurrence of accidents, involving so large a loss of human life, demands the imme
diate attention of Her Majesty's Government, and would justify Parliament in forming 
such a 'code of regulations as would give greater security to persons employed in mining 
operatioDs." 

With these sentiments the Deputy Coroner, Mr. G. D.llarker. expressed his entire con
currence. 

The subject of Parliamentary interference has already been adverted to in several of the 
extract.B that have been given under the head .. Diversity of Accidents," therefore I will 
conclude this .ection by some reference to the policy pursued by Foreign Governments, 
allhongh it is not to be denied, that with all the aid thereby afforded, the system of mining 
on the Continent is very inferior to that which is adopted in tbis country. 

Tbe Governments of France, Russia, Saxony and Belgium have been keenly alive to the 
well-being and improvement of their Mines, and bave accordingly made them the subject of 
continual Legislation, which I am able to speak to from a casual visit to the Mining 
Districts of Belgium in the year 1843. 

ApPENDIX 
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ApPENDIX H. 

ON PAllLIAMENTAlty INTERFERENCE with the WORItI/I'G OF MINES;-. 

Addressed to f:l1Ji. G. GRBY, Bart. 

THB public mind having become excited by the continual recurrence lie accidents by 
explo.ion, and the principle of legislation baving been affirmed by Parliament, the present 
mmistry have been induced to pled!(e thenwlves to the serious considention of a com
prehensive measure for the mitigation of such harrowing repetitions,-I therefore take the 
liberty of submitting a few obeervatlons, first, u to the genersl causes of such events,-ud, 
second, as to the practicability of remedying, in any degree, so !(reat an evil. 

A. a perfect knowledge of the disease 19 said to constitute half its remedy, I will endeavour 
briefly to explai" the present state of knowledge and practice, with regard to ventilation, and 
other means. adopted, not only to prevent accidents, but also for regaining the workings 
after an explosion has occurred; because it often happens tbat a greater number of lives· are 
lost by the after-damp which results from explosions, and from the want bf air occasioned 
by the demolition of the doors and stoppings, tban from the fire or the explosion itself. 

AlloulIT of PRBSBIIT I<NOWLBDGB as to VBlITILATION. 

It is generally admitted that, in the No~th of England, tbis species of knowledge greatly 
exceeds that of any other part of the kmgdom, and has been gradually and necessarily 
improved, in consequence of the deep sinking. and extensive workings in the northern coal 
mines, because of their producin .. such considerable disc barges of gas. Hence, it may be well 
to stste, explicitly, what principfe is adbered to, as the most generally approved in collieries 
coming under the denomination of fiery. In those collieries which do not produce inflam
mable guo tbese provisos are, of conrse, qualified according to the judgment and discretiun 
of the managers. 
. First, tben, whether the colliery consists of one bratticed sbaft, or of duplicate shafts, it is 
indispensable that an area of at least 35 feet should be provided in each upeast and down
cast sbaft; and the larger the upeut, the better. 

The main air.ways,. also, should b. upheld in a similar area, in seams of 4 fellt thick; 
and where the seams are thicker, a proportionate inc .... se is required. '. 

The bottom of the upcast shaft should be furnished with a furnace, or fire-lamp, of from 
111 to 20 feet area. placed within an arch, and guarded sgainst the firing of the surround-
in~ coal. . 

rhe top of the shaft must be sheltered from the influence of high winds; thus providing 
for the uninterrupted supply of a full and complete current of air. 

As the workings extend, there is a necessity for guiding the columll of air by means of 
.toppings; and this is generally done by building up certain openinga with brick or stone, 
supported by a couple of' yards of stowing, the better to guard against the effects of explosion. 
But, in many of the passages, doo,," are necessarily substituted; and these are fixed in frames, 
fitted clooely in the passages. More fully to effect the desired object during tbe passage of 
horseo, ihese principal doors are built in pairs, at considerable distances from each other, so 
tbat whilst one is open tbe other is shut. . 

Tbese arrangements have reference to the main current; but, as the individual workin"as 
extend beyond .the circuit of the air current, they are temporarily ventilated, hy means of 
"lit deal partitions. by which a partial cUfl'ent is made to circulate amongst the workmen, 
until the t,·ans.erse communications are completed, wbich enable the temporary bratlices to 
be withdrawn, and permanent stoppings inserted. Again. as the workings extend, it is often 
needful to subdivide the main column of air into.other columos, passing under or over each 
olber by means of arches, and an meeting by separate passages at the upeast shan; some of 
the columna which have become higbly adulterated, requiring an outlet apart from the venti-
lating furnace, called a dumb-drift. • 

To arrange and carry out the progressive changes which occur, a staff of daily managers 
is reqnired, according to the extent of tbe work; their time being so arranged as that one 
or more persona shall be present during the ,,·hole oftbe working hours. The IlBing of candles 
or safety-lamps is directed by luch overloQ!r.ers; and the safety-lamps are kept under the care 
of a person appointed for tbe purpose. 'fhe ventilating furnace is aupnded to day and 
night; and as it is expected that ""ery operative will strictly abide by the orders of his 
superiors, there is a moral presumption that, in a mine so regulated, explosion will not 
bappen. 

But however perfect the arrangements may be, coal-mines producing inflammable gu 
will, at all times, be liable to unforeseen events. For in.tance, tbe neglect of doors-the de
molition of stoppings or bratticea--the Budden eruption of inflammable air by means of 
blowers_nd, lastiy, the non-compliance of the workmen with orders-may, and often do, 
produce serious explosions in collieri .... regulated on the most perfect aDd approved prin
ciples ; and u Ihe northern collieries, from tbe magnitude of 'heir works, have necessarily 
larger complemen'" of men, the 1081 of life is generally greater than in those of other dis
tricts; thuR giving a colour tu the assertion. tbat it is owing to imperfect ""ntilation, and 
tbe splitting of the air, tbat the .. collieries exhibit such dreadful results. The standard 
.... ntilating column may be stated at the speed of 8 or 10 feet per second, in an area of 30 

.(164.;App.) 4R3 feet, 
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feet, = 18,000 cubic feet per minute; but to ac~omplish this in ~e chief passages after being 
split, the principal downcast ought to be three times as much. Such a Cllrrellt would ext.m-
guish a moderately sized caudle. . . 

In case of explosion, there is generally abundance of ready~made bratt!ce and slit deals to 
be bad, wherewith to fasten up the passages, an~ temporanly to sub.tltute ~be st0I.'PU!gs 
which may have been carried .awa:y by tile explosion, so as. to .. est~re a partial. ventilatIOn 
for the relief of persons sufi'erm'" from tbe after.damp, which IS still further a,ded by the 
application of a waterfall; and tllese operations (so matelial to the saving of lite) are greatly 
facilitated by the regularity of the workings, and the possession of correct plans of . 
them. 

DEl!ICIl!NCIES of other DISTRICTS. 

If the above arrangements, then, bethought necessary in the northern collieries, to pre
serve a substantial and effective ventilation, what will be said of many of those collielie. 
and distlicts wbich are deficient in almost every partiClllar of such a system, save and 
except an abundance of shafts? .In many instances, so deficient in. efficacy is· the venti
latin'" furnace (and many colherles bave none at all,> that the air current, frequently 
affected by wi~ds, the wetness o.f shafts or hot, weat.her, becOI,;,es stagnant. 01' reverses it! 
couroe, wllich, in the language 01 Staffordshire, IS called" the pits fightlDg With each other . 

. Instead of the stoppings being constructed of stone or brick, they consist of loose rubbish 
or small coal. Instead of substantial frame doors and wooden brattices, the only guides 
for the air to indiviunall places, and even in tbe main air-passages, consist of sheets of 
canvass loosely fastened up. The safety lamps are mostly left in the charge of the colliers, 
and Ihe use of them or candles committed to their own discretion, in consequence of the 
absence of any regularly constituted managing staff. A serious evil prevails in the" Butty" 
or contractor system, by which certain parts of the work are sublet. The object of the 
contractors is, consequently, to save at all hands, regardless either of tbe lives of the 
people or of the permanent interests of the mine; and it too frequently happens, tbat as 
soon as a contract price is fixed, tbe proprietor or his agent pays no more attention to the 
concern till a new bargain is to be made. In the mean t.ime, the workmen have no one to 
complain to; the contractor is their master; and as the setting of timber and other pro
cesse. are left in a great measUl'e to themselves, if an accident happens by a fall or an 
indiscreet use of the lamp, it is either attributed to carelessness on the part of the collier, 
or pronounced to be accidental death. The contractors, besides, are generally connected, 
directly or indirectly, with shops andJ'ublic-houses, by which tbe wages of the workmen 
are intercepted, and gross inj ustice an oppression ensne, . 

In case of explosion, there are no ready means of restoring ventilation, for slit deals and 
brattice. not being used, none can be bad. The colliery is probably worked in a very 
irregular manner ,and without necessary plans of the workin".; the contractor probably 
an uneducated man. Hence, a fatal delay takes place, to the destruction of many a human 
being, who might be saved were ventilation promptly restored. 

Lastly. the collieries in the southern districts of England being generally upon a com
paratively small scale, the proprietors labour under the erroneous impression that scientific 
or educated persons would not be suitable managers, inasmuch as they would adopt extra
vagant modes of proceeding, and would be less competent to countel'act any strike or inte
rested arrangements of the workmen, than those persons wbo are trained and brougbt up 
in the same manner. In point of fact, it is the interest of tbese butties and contractors to 
perpetuate tbis delusion, lest tbe system sbould be superseded by one of a more enlightened 
cbaracter, or like that of the North of England, wbere, in all the extensive operations 
carried on, there is not a single butty or contractor, the owner of the work, his viewer 
aod overman supervising and regulating the whole underground department, and necessarily 
coming in constant contact with the workmen. 

REFLECTIONS AS TO EXPERIMENTAL LEGISLATION. 

In the foregoing pages I have endeavoured to 'show the distinction that exists between 
a well-regulated and extensive colliery, and those of a different character, for the purpose 
o,f offering 80me reBections as to the practical objects of legislation. Upon a fonner occa
Sion, I took !he liberty of suggesting the importance of uOlling statistics of' the population 
and of the mme~al ~rod~ce of the cou~try, to measure~ for the safety aud well-being of tbe 
peo!?le; but I Will, ID ~hlS paper, ~onfin,e my observatIOns to the prevention of accidents, 
leavmg the former subject for conSideration at some future opportunity. 

l!l order, therefore, to overcome the feelings and prejudices of coal proprietors, it is 
desirable that the measures to be enacted should be as simple, and the compulsory 
powers of, officials should be as limi~d, as possible, consistently wilh the carrying out 
?f the object. I am, th~refore, of opmlOn that an Act of Parliament would naturally 
Induce coal-owners to ava,l themselves of such suggestions as might be made by properly 
constituted officers, rather than be reported as beneath the standard of prevailing improve
ment, The principal subject of legislation might, consequently, consist of the appointment 
of dist~ict insp,ector., to v!sit the mines and repOI'l tu Government, or to such supreme 
autbonty as might be appolDted-to attend coroners' inquests-to listen to, and investigate 
the representations of operatives, and to examine into the state of the works-to attend in 
cases of .e~ous accident, and to suggest general measures of prevention and safety. The 
latter practice would be a wholesome check, by becoming evidence during coroners' inquests; 

"n<\ 
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and it may be instanced that great benefit would accrue from the provision, in each locality, 
of brattice. and otber means of restoring ventilation in caaes of explosion, 88 the saving of 
time on such occasions is so imperstive for the saving oflife. 

Witb respect to the powers, tberefore, with which such individllals shonld be invested, 
I think it might almost be limited to the BUSpensiora of such parts of II t60rk /J$ are Itltisfac
'only mmk out to ~ in a dangerofU .tate, with certain fin .. for "ij'usiJlg such information 
a, might be demanded by tM ill8jJector. I have known many instances in which collieries, 
and portions of collieries, were notoriously dangerons, and could easily have been amended; 
but no one was authorized to interfere, till at lengtb an explosion or innndation happened, 
and life was lost. It is not only hy explosion tbat lives are lost, bnt by bad ropes and 
cbains, nnguarded machinery, want of timber, tleglect by officials, and other minor matters; 
and over all tbeae subjecta the district inspector wonld he a material check, without (as 
Sir H. De la ;Beche very properly remarks) .. becoming over meddling." 

As great controversy prevails witb regard to the practical ntility of such an Act, it might, 
in the mean time, serve to satisf)", not only the members of Government, bnt of Parliament 
generally, if one or two collienes in each district were examined, and their system of 
management duly reported upon, with snch remarks 88 to the means of improvement as 
might be judged practicable; due allowance being, of course, made for the peculiar circum
Slance. under whIch such collieries are placed, and which practical persons wonld know 
well how to appreciate. Such reporta would go far to awaken inquiry, and to introduce 
measures of improvement, without necessarily producing dissatisfaction to the owners. 
Some persons object to projects for improvement, because tbey are unwiIIing to pay for the 
opinions and advice of stran(l'ers, nnder an uucertainty whether or no they will derive any 
benefit; and a. no stranger IS entitled to force his 'opinions npon peraons unsolicited, hence 
the slowness with whicb mining improvements progress. 

It would be quite necessary that the coal-owner should have the power of appealing 
against the unreasonableness of any order that might emanate from the inspector; and for 
this purpose, a Board must be constituted, either consisting of other inspectors, or of the 
Commissioners appointed to carry out the Act of Parliament. 

I forbear from making any otber obaervations on Mr. Duncombe's Bill of June last, than 
to say, that though it coutains many nseful clauses. it would be more acceptable if it bad 
displayed greatp.r deference to the feelings and prejudices of the proprietors of coIlieries, 8S 

I am persuaded that snch a conrse would produce a more nninterrupted progress towards 
the desired object. 

N ewcastle-upon-Tyne, 
10 August 1847. 

(164. Al'P.) 

MATT. DUNN. 

PLANS. 
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PLAN N'.' XVI. 
PRACTICAL rLLUST/lATION . 

OF A H/CH ATMOSPHERIC TEMPERATURE REYERSINC A FURN4CE rENT/LATION 

AT A COLL/ERY NEAR BRITTON FERRy. 

J'1".v 04Ii<~r I., 1+,.~rA.,r/ ~" 1"",/ .. /;,r iH/I',k" ,//'/Q(" .Iir;'f" u/{//'.? lit,.. £,.,~/ /nr u r/':Fr,on("(> CI/'UUt?M 3-4 p/"' 

,It' .. I/: lin'" N/unf.4 t/u(JV17h "..,,, di,.po..i'.,·,,~!/,,*. RHo' '.l//"" (¥lr.Rluri,,# flrn/«{7H "'r/~~ .Jt"erIIJ, fA,. ·R~~nt 

-" OJI"ChU U/P,"'p Ute .. fw.z"" HI on IT",!?I, (7/' (TUrIN! ~"lf'I"" /br« d/~rln'lr.r ",'J//!l.,'(UUJ, /Q Uu (h~p ,~/'du 

W, WAI'n' d "'urnQ~e i4 plnrl'd/ anu a CUlpl"rl 1(,4~ up I'".. .J·ld~ ,//'" hi/I. u/· an lZN$'Utl/'aOtHa 

tOr ttl' q/¥U"N' ~/' /.10. "((',(4 J IJ'#(I'" I'/h</Ih,,' ""iN7U"'~' (~·l't~/(y-d. <,·tlr,,,ouN~NI t:Y', ("Itil/l;It;!' .)-1'1 fie! lIipJt. 
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STRUVE'S PATENT MINE-VENTILATOR. NOW AT WORK AT EACLESBUSH ,COLLIERY. 
r PI.AN, N'! XVII. 

NEAR NEATH, CLAMORCANSHIRE. 

INVENTED BY WILLIAM PRICE STRUVE-.C.E.SWANSEA. 

/RefCrredto -unt/uJ:vid£llce or WP Strw'eEsqr (if .i~~Jll{rj8!J9_ Pages Z?6' &:- ::;.5,9) 
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ApperttiU 1. _ rrl!vmlion of" AcCldenl8 in Coal JJ1,"'i',~ Crmunillu . 

PLAN de 18 CON CE SSION 
diwloJUiFfe par 

LESIEUR KEENE. 

roprietaire et Fabricant ilia Saline de 8riscous. 

r To illlM/rat", tIu! Evitlmt"l'l'I,·lY. KUIII!. Esq.of"f)'!:.IulJ! 1/149 
, Parle J/.'Jj 

Nota. _ Ii's "ml/~f dE /r' G"lt"&$sioTl $mll 

"' .. Il{/nes rt7l~qt"" 

PLAI'C,N~ U. 

N?6L'\. On1.e.red. byThe HOlL.~e of Commons. to be Printed..l~ AlIg!,l849. 
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PLAN. N'?XU. 

WORKING COAL IN 

SOUTH WALES. 
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Pop 
• 73. 

- 86. 

• 616 • 

- 887. 

• 897. 

• 167. 

• 133. 

- 442. 

- 688. 

• 93.127. 

• 8. 

• 4:16. 

• 494. 

" 282. 828. 

- 262. 

• 128. 

- 132. 

- 427. 

• 544 • 

• 41,579. 

" G90. 

- 140. 

- 528. 

- 309.866.. 

- 833. 

• 821. 

- 467. 

- 62-

• 856. 

" 576-

" 227 • 

" 245.281. 

- 461.486.. 

- 661. 

- 24.78. 

- 116. 164.411. 

." 107. 

- 186. 

- 869 • 
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GENERAL INDEX . 
• 

A. 

AccmBR'l'll, theircallleB: 

1. Chemical; vi •• explosion and suJrocanon, 

!I. Phpical i via. falling in of Roofs, &C., 

l»e EUI.08I011. 
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De la Beche, 
Tremenheere, 
Playfair, • 
Ansted, 
Darlington, 
Whieldon, -
Vhrian, 
H utehinson, 

Biram, 

Wood, 

Smyth, 

Struve, 
Forster, 
Elliot, 
Nadin, 
Mather, 
Richardeon, 

Woodhouse, 

Barber, 
Barkley, -
Dobson, 
Gibbons, -
Clanny, -
Swallow, 
Peace, 
Dunn, 
Atkinson, -
Jude, 
Taylor, 
Roberts, 
De Ia Beelle, 
Tremenheere, 
Ansted, 
Darlinlt'On. 
Hutchinson, 
Biram, • 
Wood, 

Smyth, 

Struve, 
Forster, 
Elliot, 

- Nadin, 

Richardecn, 

Woodhouse, 
Barber, 
Gibbons, -

Swallow, • 

Dunn, 
Jude, 
Taylor. 
Roberts, -

- 7. 11. 
- 198. 
- 539. 
- 635-
- 892. 
• 981. 
• 1083. 1187. 
- 1419. 1621. -f 1576. 1626. 

176t/. 
1916. 2048. 

- 2167. 
_{ 2206. 2289. 

2346. 
- 2468. 
- 2763. 2822. 
- 8063. 
- 3366. 3463. 

3708. 
- 3726. 
_{ 3860. 3985. 

4036. 
- 4130. 4178. 
• 4262. 4314. 

4876. 
- 4501. 
- 4727. 
• 4748. 5198. 

4982. 
- 6242. 
- 0469. 
.- 5686. 
- 6996. 6223. 

6260. 
77. 128. 
198. 

- 710. 
-. 969. 
- 1419. 
- 1762. 
- 206';' 2090. 
_{ 2174. 2300. 

2348. 
- 2483. 2487'. 
- 2778. 28t/2. 
- 8098. 8160. 
- 3406. 8436 • 
• { 8729. 8829. 

8841. 
- 8860. 8948. 
- 4208. 4222. 
- 4682. 0t 4861. 6141, 

6177. 
6224. 6362. 

o 6372. 
o 6772. 
- 6194. 6218. 
- 6278. 
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General Head .. Name of WilD_ and Number or Q1U!ItiODo 

ACCIDBNTS, from ex plosion, unavoidable, 

--- from other caus.., avoidable, -

Dela Beche, 
Ansted, 
Hutchinson, 
Biram, 
Wood, 
Forster, 
Keene, 

- Mather, 
Woodhouse, 
Dobson, 
Gibbons, 
Clanny, 
Swallow, 
Taylor, 
De la Beche, 
Ansted, 
Brunton, .. 

Hutchinson, 

Wood, 
Smyth, 
Strove, 
Forster, 

- Elliot, 
Woodhouse, 
Barkley, -
Dobson, 

Swallow, -

Atkinson, -

Jude, 

. Taylor, -

--- by negligence, whether punishahle or not, doubtf'nl, { ::~t~w, 

1 
Wood, 

- their increase, 

--- proportion of, in the North, to other district&, -

-- deficient information of, • 

Mather, 
_ Peace, 

Jude, 
Taylor, 
Mather, 

{

De la Beche, 
_ Struve, -

Swallow, -
--- cases of, showing the necessity of Government in-} D . nnn, spectton,- ............ ... 
~ list of, for tI,ree years, taken from Mining J oumai, Dunn, 

APTER-DAIIP AND EXPLOSIONS, proportion of deaths from, • 

De la Beche, 
Hutchinson, 
Biram, 
Wood, 
Smyth, 
Struve, 
Forster, 
Elliot, 
Barber, 
Barkley, 
Swallow, -
Taylor, 

- deadly poison, - Wood, -
{

Hutchinson, 

Clannv, • 
- precautions in same, .. ... Hutchinson, 
- time of its effect on life, Hutchinson, 

h . al ~ • . 4' ••• { Hutchinson, - c emlc means lor counteracting Its euects sugges""" B kl ar ey, ... 

A,,,, proportion of, for prevention of explosion, • 

- for removal of gas, 

De la Beche, 
Playfair, • 
Ansted, 
Arnott, 
Wood, 
Mather, 
Clanoy, .• 

{

De la Beehe, 
- Wood,- -

Mather, • 

14. U. 
• 763. 
- 1419. 
- 1763. 
• 1922. 2021. 
- 2763. 
- 3311. 
- 3709. 
- 39S5. 

4376. 
- 4601. 
- 4727. 
- 4777. 
- 6041. 6219, 

- 14. 90. 
- 650. 
- 1392. 
_{ 1424. 1439. 

1623. 
- 1916. 2013. 

2346. 
- 2468. 
- 2660. 2803. 
- 3066. 3099. 
- 3988. 

4274. 
• 4378. 
_{ 4779. 5184. 

5194. 
• 5534. 6599. 
_{ 5676. 5708. 

6796. 
• 6041. 6168. 
• 2029. 
• 5144. 
• 2039. 
- 3700. 
• 5081. 
• 5697. 
- 6006. 

- 3726. 
- 108. 
- 2486. 
- 6119. 

6224. 6266. 

• 6364. 

• 11. 
• 1421. 1521. 
• 1760. 
• 1921. 
• 2346. 
• 2468. 
• 282Z. 
• 3068. 
• 4173. 
• 4314. 
• 619d. 
• 6223. 
• 1621. 
• 1921. 
• 4695. 
• 1621.· 
• 1526. 
• 1621. 
• 4316. 

• 45. 
• 652. 
• .749. 
• 774. 
• 1841. 
• 3529. 
• 4690. 
• 49. 
• 1841. 
• 3329. 

• 
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0eDeral H.... Name 01 Wlu-. ud Number of Queetioa.. 

AlB, at what velocity inconvenient for workmen, -

-, metho~ of splitting, explained, 

_ mnde of measuring its veloci ty, 

---, current of, in wastes or goaves, ... .. 
- volume of, necessary for minors' respiration, 

--- cubio feet obiained by furnace (Hetton Colliery), 
_ its natural velocity, 

- distribution lind suhdi vision of, 

Tremenhoore, 
Gurney, 
Playfilir, -
Ansted, 

• Vivian, 
Wood, 
Struve, 
Forster, 
De Is Beche, 
Ansted, ' 
Vivian, 
H utchiuson, 
Wood, 

- Smyth, 
Woodhouse, 
Dobson, 
Dunn, 
Gott, 
Taylor, 

Ansted, 
Arnott, 
Vivian, 
Wood, 

- Smyth, 
Forster. 
Mather, 
Barher, 
Ansted, 

- Hutchinson, 

Wood, 

Smyth, 

(

Smyth, 
Elliot, 

- Barkley, 
Dobson, 
Jude, 

-1 
Smyth, 

_ relative to area of shaft, - - - - - Mather, 
Gurney, 

- ou!>io feet of, in Bel';'lont Colli~ry, by furnace, steam-} Elliot 
Jet and steam,englne respecll.ely, - - - , 

_ how far impeded by friction, - , -

De la Beche 
Playmir, -
An'ted, 
Arnott, 
Vivian, 

• Biram, 

Wood, 

Smyth, 
Elhot, 
Mather, 

AlB PUIIP. Consumption Hospital, Arnott, 
-- Marine Barracks, - - Arnott, 
- its applicability to Mines, - - - - Arnott, 
--- its unlimited power. .. .. .. .. .. .. Arnott, 
- compared with other contrivances for ventilation, .. Arnott, 
- .xperi~ents with, compared with the fun and pneu-} 8m th 

mahcscrew, ... ... .. .. .. _ .. '1, 

AlB BAas, suggested as lecurity in after-damp, - Hutchinson, 

AlB C R0881NG8, how made, 

AlB C0l1B9as, increased .i •• of, desirable, -

- Mr. Stephenson'. opinion on, -

ANEBOln BnolfB'l'Ba, showing locomotive pressure, 

AUJoIoIIBTBB, index ofatate of ventilation, 

--- of Mr. Biram 
(164.-hm.) 

Hutchinson, 

r Forster, 
-l Elliot, 

Mather, 

_{ Gurney, 
Biram. 

{

Gurney, 
- Amott, 

Wood, 
Biram, 

- 814. 
- 409. 444. 
- 560. 
- 680. 
- 1128. 
- 1851. 1952. 
- 2476. 
- 2673. 
- 20. 
• 668. 
- 1228. 

1446. 
- 1888. 2054. 
- 2174-
- 3999. 
- 4898. 
- 5818. 
- 5908. 
- 6010. 

667. 
- 777. 829. 

1221. 
18~2. 

- 2228. 
- 2695. 
- 3683. 
- 4198. 

- 741. 
- 1513. 
_ {1819. 1833. 

1949. 1982. 
- 2239. 

- 2291. 
- 2884. 
-. 4274. 
- 4378. 
- 6666. 5711. 
- 2295. 
- 854';. 
- 6311. 

- 2904. 

- 39. 
- 668. 
- 677. 
- 811. 811. 
- 1560. 

1802. 
_ {18S8. 1849. 

1989. 
2174. 2228. 

- 802ij. 
- 3539. 

778. 
- 788. 

796; 
• 802. 
- 818. 

- 2266. 

- 1625. 

- 1434. 

- 2797. ~_ 

- 8019. 8083. 

- 8618. 86U. 

- 496. 
- 1644. 

.. 601, 
- 812. 
- 2018. 

1720. 
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G,uenl Head •• 

ANBMOIIETER, its accuracy in measuring velocity of air, -( ril!: ; 
Woodhouse, 
Gibbons, -

_ 'simple form ot; adopted in the northern collieries, - Wood, 

ANSTBD, .professor D .. vlD TaoM .... M.A., F.R.S., Evi.}. 
dence ot;· - - • - - - • 

AIINOTT, N :III. Esquire, M. D., Evidence ot; 

ARDSLEY MAIK COLL1IlBY, canse of explosion in,. {
Wood, -

• W oodbouse, 

ASTLEY COLLIRRY, .Iescription of the mode employed by Mr.{ g: Ia Beche, 
. Gorney for extingnisbing the fire in, '. • • Darli~gio";-

- ·origin of the seoond fire in, - • • • - Darlington, 

ATKINSON, JOHN,. miner, Evidence of; 

De la Beche, 
Playfair, • 
Ansted, 
Whieldon, • 
Brnnton, • 

Hutehinson, 

ATMOSPBBR.., barometric, effect ot; on the discharge of gus, - Biram, 
Smyth, 
Mather, 
Woodbonse, 
Barber, 
Swallow, • 
Jude, 
Gurney, 

- its eft'ect on furnace ventiIation in shallow mines, .{ ~~0!: 

B. 

• 1727. 
• 1822. 
• 2234. 
• 2402. 
• 8960. 
• 4646. 
• 2013. 

- 620. 

• 770. 

• 2211. 
• 3876. 

• 181. 
• 364. 466. 
• 837. 
• 892. 

• 6462. 

- 49. 77. 
• 631. 
• 692. 
• .991. 
• 1401 • 
• { 1460. U71. 

1488. 
- 1626. 1687. 
• 2217. 
• 863.5. 
• 3966. 
• 4163. 
• 4791. 
• 6724. 
• 6311. 
.. 2221. 
• 6036. 

BUBB.., E.,f.Hu,,~ Sc~, ~quir~, Ci~iI E~gin~, e~den~} • _ 4116. 

BARKLEY, :t" _TBBv~", ~uire: M~g ~gin~r, e~denc~} _ _ 4241. 

BUNSLBY COLLIIlBY, cause of last explosion in, • De Ia Beche, • 76. 

B .. ROIIET"", relation of, to discharge of gas, 

De la Beche, 
Ansted, 
Wbieldon, • 
Brnnton, -
Hutohineon, 
Biram, 
Wood, 
Smyth, 
Nadin, 
Woodhouse, 
Barber, 
Barkley, -
Jade, -
Taylor, 

- simple oontrivanoe of, in Moira Colliery, - Woodhonse, 

BELGIUM, tenure of mining property iR, - • - • Tremenheere, 
- statistical statement of accidents in, and canse of the} Tre enh 

diminution of explosi\>Ds, _ _ _ _ _ m eere, 
--- variousmecbanical means employed in,forvantilatiOlI, Smyth, _ 
- ve::~~ti~n an~ _mo~e of ~or~g, c~mp;d w~th o~} Dunn, • 

- explosion. in mines frequent, • Dunn, 

BELMONT COLLIERY, result of experiments in, of relative merits} Wood, 
of steam-jet and furnace, -' - - - - Elliot, 

- cubic feet of air i~, by furnace steam.jet and steam-} Elliot, 
engme, respechvely, - - - • _ _ 

- 49. 
- 692. 
.. 992. 
- 1401. 
- 1460. 1474. 
- 1617. 1636. 
• 2012. 

2186. 22UI_ 
• 8396. 
- 3966. 8979-
• 4164. 
_ 4260. 
• 6727. 
- 6027. 
- 8967. 

- 267. 

• 291. 

- 2268. 

- 6397. 6426. 

- 6416. 

- 1882. 
- 2901. 

_{ 2862. 2986. 
8006. 
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o-nt &.IoU. N_ of Wi_ ODd N ... b .... f~ 

BUIIU. S .... , fiery nature ot; • 
Be. JA.BOW COLLlBBY. 

BI .... , BS" .... lII, Esquire, Evidenoo ot; • 
BLOWn; definition of, 

----- extreme danger of,. 

- G88 iasning from, not easily 88~rtainable, 
- when mOBt dangerous,. • • • 
Bon, at what age allowed to work in Mines, , 

B ... '1'rICu, their use and construction. 

- incapable oC resisting explosion. 8 .. EXPLOtIIOll. 

BaUNTOlI. Mr. WILLIAM, Civil Engineer, Evidence of, 

- hiI Ventilating Apparatus described, 

- rare1Bction produced by, 

- el.penB8 of, 

- velocilJ: of current produced by, 

, 

• Wood, • 
{

Hutchinson, 

Forster • 

• Ansted, 

{ 

Dela Beche, 
Ansted, • 

• Pesce, • 
Taylor, • 

• Ansted, 
Jude, • 

• Atkinson, 

I 
De Ie Beche, 
Playfair, • 

• Hu\ehioson, 
Mather, -
Jude,' -

Hu\ehioson, 
{

Ansted, • 

Wood, • 

t 
Brunton, 

• Dobson, 
Brunton, 

• Barber, 
Dobson, 

{

Brunton, 
Barber, 
Dobson, 

{

Brunton, 
• Barber, 

Dobson, 

{

Brunton, 
- ..... 1Bction produced by, compared with Furnace, &c. Barber, 

Dobson, 

BuTTY SYITSM. 8 .. STAuollDsslas MllIES. 

CAlIDLa, not a test of poisoDous atmoephere, 

- where safe, preferllble to Devy Lamp, 

CAaaUBBTTED BYDROGS" GAS. Be. GAS. 

CARBOlllC ACID G.... &e GAB. 

c. 

CUUSIRI Mn ..... c .... of accidents in, and their cauaea, 

CSllIlIBYI in FACTORIEI superseded by usa of the steam-jet, 

CuoKs-nAIlP. &. SUFrOCATI0ll. GAS. 

CLANNY, Wn.LIA. REID, Esquire, M.D., Evidenceot; 

CLAlI"V wP, its advantages over the Davy, 

- why pref'erred by minera, 

- inoreased eaCety of, wheD fractured, 

- its appearance in presenoe of explosive gas, 
- its lil\ht .... d cost compared with the Davy, 
- d ...... ption of; • • • • • 

Co ..... Nature of, in
Dean Fores!, 
Lancashire, , 

N __ tie District, 

Shropshire, 
(184.-1N1).) 

H u\ehinson, 

{

Wood, 
• Barber, 

Swallow, 

• Dunn,. 

Mather, 

.-

r~· Mather, 
_ Gihbons, 

Clanny, 

Jude, • 

· Mather, 1 Mather, l C1anny, 
Taylor, 

• Clanny, 
• Clanny, 

Clann;y, 

Ruberls, 
Forster, 

[0""7' . Anste , 
_ Wood, -

Richardson, 
Atkinson, • 
Jude, • 
Smyth, -

• 1429. 
- 2021. 
- '2641. 

• 1670. 

• 636. 
• 24. 
• 637. 766. 
• 5081. 
- 6222. 
• 763. 
• 5731. 

• 6635. 

• In. 
• 542-
• 1416. 
- . 3607. 
• 5739. 
-649. 
• 1424. 

1924. 

• 1347. 
• 1361. 1867. 
• 4410. 
• 1363. 1407. 
• 4146. 
- 4410. 
• 1372. 
• 4186. 4201. 

4424. 
- 14M. 
- 4189. 
- 4414. 
- 1402. 
- 4133. 

4427. 

- 1639. 

- 2039. 
• 4166. 

4766. 

5231. 6288. 

• 8631. 3716. 

· 4654 • 

· 3046. 

· 8673. 

· 4621. 

• {41l64. 4698. 
4713. 

· 6887. 

· 3683. 

· 3683. 
4675. 

· 6000. 
- 4696. 

· 4698. 

· 4733. 

· 6256. - 2696. 

· 388. 
- 765. 

2021. 
8730. 
6467. 

· 6684. 
2318. 
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• 

Name of Witneu and Number of Qaatioa.· 

COAL-continued. 

Staffordshire, 

South Wales, 

Warwickshire, -

Yorkshire, -

Scotland, -
France, 

{

Ansted, -
Smyth, 

- Nadin, 
Gibbons, 

{

Vivian, -
- Strnv~, -

Barber, ... 
- Whieldon,-

-{ 

Biram, -
Woodhonse, 
Swallow, -
Dunn, 

- Keene, 

. ' { De la Beehe Co .... tons of, .... sed annually m England, - - Playfair, _' 

- relativ:e consumption of, by furnace aud by steam- Elliot, I Wood, 

engInes, - - - - - - - - Mather, 
Taylor, 

{

Forster, 
_ - _ Mather, 

Dobson, 

CO"L OW""BS; irritation amongst, in tbe Midland Districts,} N adin 
created by Mr. Duncombe'. Bill, - - - , 

- amount of, to be left in pillars, 

COAL T .... D ... propertT embarked in, - - Taylor, 
- great depressIOn in, - - - Taylor, 

De Ia Bec!te, 
Tremenheere, 
Austed, 
Darlington, 

COAL MUfEB, in what class of management chieHy defeetive, - Wood, -
Smyth, 
Woodhouse, 
Peace, 

_ mode of working in some districts unjllStifiable, 

- in what district management of, hest, 

Taylor, 
De la Beehe 
De la Beche, 
Tremenheere, 
Playfair, -
Austed, 
Vivian, 
Forster, 
Mather, 
Richardson, 
Barkley, -
Dobson, -
Dunn, 
Atkinson, -

I 
De la Beehe, 
Playfair, -

- steps taken by Government for their improvement, _ Wood, -
Richardson, 
Woodhouse, 
De la Beehe, 
Tremenheere, 
Playfair, -
Darlington, 
Vivian, 
Hutchinson 
Biram, 
Wood, 
StrIlVe, 
Forster, 
Elliot, 

- to waat extent inspection of, hy Government, desi- N &din, 
rable, - - - - - - - - Mather, 

Richardson, 
W oodhollSe, 
Gibbons, -
Swallow, -
Peace, 

Donn, 

Atkinson, -
Jude, 
Taylor, 

718. 
- 2182. 
- 3356. 
- 4425. 
- 1090. 
- 2466. 
- 4120. 
- 981. 991. 
- 1619. 
- 3869. 

4756. 
6297 . . 

- 3162. 3184. 

- 40. 111. 
611. 

_ {183S. 1895. 
1948. 

- 3006. 
- 3649. 
- 6120. 
- 2732. 
- 3522. 
- 4397. 

- 8410. 

- 6151. 
- 61~6. 

- 11. 40. 91. 
237. 

- 650. 
- 958. 
- 2049. 
- 2172. 
- 3878. 4087. 
- 4962. 
- 6183. 
- 17. 
- 92. 
- 214. 
- 524. 
- 632. 
- 1163. 
- 2736. 
- 3645. 
- 3726. 
- 4301. 
- 4380. 
- 5240. 5809. 
- 5628. 
- 113. 
- 598. 
- 2145. 
- 3808. 
- 4106. 
- 6. 118. 
- 227. 
- 589. 604. 
- 961. .. 
• 1166. 1192. 
- 1492. 
- 1730. 
- 2119. 2185. 
• 2526. 
- 2764. 
- 8184. 
- 8407. 

8712. 
- 3800. 
.. 4070. 
- 4622. 
- 4816. 4839. 
- 5066. 5097. 
_ {6221. 5234. 

5434. 
- 5634. 
- 5752. 5862. 
- 6153. 
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G.-.I Heodo. { c=='" :':~"Qg.-
CoAL MIlO"., establishment of police in, suggested, layfiUr, _ _ 662. 

Gomey, - - 414. 
- temperature 0(, Elliot, - - 3093. 

Mather, - 3662. 
- causes or combnstion in, when hennetically oeaI.d,1 G 49S in case oCfire, _ _ _ _ _ _ _ urney, - - • 

- in .00Jl. of t,respass on, plaintift' debarred by statute, Barbe- 42°7 
if after .,:ll....... - - - - - - ., - - . 

- subdivision 0 for ventilation P"'l""""'> ill_ted, - Appendi:l. 
- mise economy in the management ot; - Jude, - 6809. 6881. 

_ diJl'erentlllethods of working deseribed; viz. 
Ansted, 
Wood, 
Smyth, 
Struv6, 
Forster, 

J. Long Wall, as in Yorkshire, Shropshire, SuOIlY, &C. W oodbo~, 
Barkl.y, -
Swallow, -
Dunn, 
Gotl, 
Smyth 
Struv6, 
Forster, 

Il. Post and Stall; as in the North, Belgium, &C., 

e. South Wales, 

". Staffordshire, 

6. Lancashire, 

Keene, 
- Barbe., 

Barkley, -
Peace, 
DWlD, 
Jud., 

, { Vivian, 
- Dobson, 

Smyth, -
- Woodhouse, 

Gibbons, -I 
Playfair, -

Dunn, -

{
' Peace, 

- Gotl, 
Rob.rts, -

CoAL MIlO", Continental, diminution of 4ccidents in_,} Trem.nheere, 
owing to Governm.nt inspection -

II. Dean Fo""sl, 

__ own.rship ot; e:tplained 

• Be1giwn, 

F ..... ce, • 
German,., • 

• 
• 

__ mode pursued in, Co. aecming .. entilation, 

CoLLlBas, want of education amongsl,. 

.--- diaposi!ion amongst, to chee! complaints, 
_-- i ..... "'" • 

.--- mOlt desirous of ~ducation in some clislricts, 

--- in England and France compared, 

COIIBVlI'rrOI!., s .. SPO"""l!llOUI COllauSTlolf. 

{ 
Tromenh ...... 

- Vivian, -
Keene~ -

- Tremenheers, 

{ 
Trom.nbaere, 

• Keene, -

- Tremenheere, 

- Tromenhe .... 

i 
Hutchinson, 
Smyth, -
Swallow, -
Atkinson, -
Jude, -

- Hutchinson, 

{
- !V}~: -

Stm • .!, 
Atkinson, 
Taylo., 
Keene, 

CORIUSB Mn.us, opinions h.ld by, on practical knowledg.} G and on edncation _ _ _ _ _ _ nmey 

CoWl., Th. R .... rend B""UII'lf MOBGuo, Principal of the} 
Pntua, College of Civil Engineers, E"idence ot; - -

(lU.-lND.) 4 K 

709. 
- 2046. 
- 2816. 
- 2479. 
- 2721. 
- 8912. 
- 4287. 
- 4746. 
- 6441. 
- 6903. 
- 2333. 

2477. 
- 2718. 
- 8181. 
- 4207. 
• 4296. 
- 4941. 
- 6H5. 
- 6679. 
- 1118. 
- 4395. 

- 668. 
~ 2304. 

8946. 
- 4618. 
- 6240. 6364. 
• 4941. 
- 5919. 

- 6248. 

- 265, 

- 267. 
- 1107. 
- 8201 • 

- 268. 
- 168. 
- 8201. 

- 268 • 

- 812. 

- 1607. 
- 2207. 
- 6212. 
- 6617. 
- 6773 • 
- ,1620. 

- 6174. 
- 2117. 
- !l262 • 
- 2613, 
- 6616. 
- 6172. 
- 8260. 3277. 

608. 

, 6337, 
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D. 

DARLBY MAIN COLLIBRY; a'ceident in, accounted for, 
_ Wood, -
{

Biram, -

Smyth, -
Woodhouse, 

DAlILINGTON, JAM"", Esquire, Evidence of,-
_ Letter from, relative to Mr. Gurney's iuvention for} • 

extingu ishing fire in Mines, - - - -
De La Beche, 
PlayfiUr, -
Ansted, 
Hutchinson, 

, . Wood, 
DAVY LAMP, its perfect ~fety, except under Circumstances Forster,' 

foreseen by its IUven!or, - ,- - - - Barkley, _ 
Peace, 
Dunn, 
Atkinson, -
Taylor, 

___ its use in the N ewcBetie district essential, 

- its appearance in presence at fonI air, 
• 

_ not necessBl'Y in certain Mines, 

! ~':,":r' Forster, 
- Atkinson, 

-Iude, 
Taylor, 

1 
Ansted. -
Clanny, 
Swallow, 
Atkinson, 
Jude, 
Taylor, 

{ 

Whieldon, -
.. Vivian, .. 

Woodhouse, 

{

Hutchinson, 
--- Ordel'B issned respecting its nse in Northern Collieries, Forster, -

Elliot, -

its light, compared with a wax or ordinary pit candIe,{ BS iram\l ' -. wa ow, 

- cases of accidents arising from, 

- in what respects objectionable; 

Wood, . -
Elliot, 
Mather, -
Barkley, 
Clanny, 
Peace, 
Jnde, 

I :r~o,~, - Wood, 
Jude, 

. Taylor, 

DB LA BB~~'" ~ir H~NR1' ~HOM~, C: B., ~. R. ~., E~den~} _ 

Dnu .... , wl\at education necessary for, - Atkinson,-

DIAGRAM, showing elements essential for ventilation, - Brunton,-
--- sbowing the relative value ofstoppinr' - - Appendix. 
- showing air crossings on Mr. Easton s principle, - Appendix. 
- showing the eJfect of depth of shaft in iiJrnace venti·l A dix lation, __ " _____ ppen. 

- ShOwih, ~ lIPpliCatiOn, of Mr. Struv~'s apparatus to a A endix. 
workurg .naf\, - - - - - - - pp 

--' showing the method bf ventilation as practised. in Ad. South Wales, _ _ _ _ _ _ _ ppen IX. 

--- showing hllprovemeilts lIuggested for ventilation, - Appendix. 
- .howin~ different systems of working coal in difFerent} A dix 

distrICts, - - - - - - _ -, ppen • 
- of steam-jet apparatus, - - - - - - Appendix. 

DISLOCATIOIlSj where met with, • Peace, 

DODSON, SAMUEL, Esquire, Mining Engineer, Evidence of, _ 

DUnLEY COLLIERY, explosion in, _ Nadin, 

DUNN, MATTHIAS, Esquire, Colliery Viewer, Evidellde of 

- 1628. 
- 1912. 2047. 
- 2211. 
- 8877. 

837. 1261. 

p. Ii~. 

- 142. 
- 580. 
- 781. 789. 
• 1647. 
- 2028. 
- 2767. 
- 4331. 
- 6002. 

6394. 
• 6611. 

6042. 
782. 

- 2032. 
- 2762. 
- 6499 •• 
- 6776. 
- 6021. 6064. 

742. 
- 4694. 

417li. 
6614. 

- 6782. 
- 6048. 
- 993. 
- 1126. 
- 4030. 
- 1492. 
- 2766. 
- 3047. 
- 1691. 
.. 4787. 
- 2028. 
.. 8045. 
- 3672. 
- 4335. 
- 4709. 

4998. 
6849 •• 

- 3046. 
- 3683. 
- 2030. 
- 6777. 
- 6062. 

- 1. 

- 6629. 

- 1392. 

- 49aS. 

4367. 

• 3441. 

- 6217. 
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E. 
. " {ViVian, • 

E~GLB8BU.B COLLlBRY.application ofMr.Struv~'IV.ntilator in, 8truve, • 
- Richardso", 

_ explolion in, • .{ Struve. • 
Richardson, 

EnUC ..... OIf, bow far n_ry for milie"" • 
S"" COLLIBBS. 

EULOIIOIrS, chief cau ... of: 
I. Defective ventilatioJl, 

2. Wind, and almoapberic cbang .. , • 

{ 

W oodbouse, 
• Gibbons, • 

Swallow •• 
Jude, • 

De la Beche. 
Tremenheere, 
Ansted. 
Vivian, 
Hutchinaon, 
Wood, 
Smyth, 
Struve. 
Nadin, 
Woodbouse, 
Barber, 
Barkley. • 
Dobsoq, 
Peace, 
DUDD, 
Jude, 
De \a Beche, 
Playfuir, • 
Ansted, 
BruntoD, ... 
Hutchinson. 
Biram, ... 
Smyth. 
Mather. 
Woodllou.e, 
Barber, .. 
Swallow. • 
Jude, • 
Gurney. 

- in what collieri .. accidents from, lI8IIumed to, be most} De \a Beehe 
numerous, ... .. ... -. .. ... ..... , 

- increase of deaths from. during lao! ten l'~ • De \a B.~e, 

- &ame accounted for, 

- violent effects of. • 

- appearauce ot; as described by .y .. witness .... 

- when moat likely tn oocur. 

{

Wood. • 
•. Mather. 

Peace, 
Taylor. 
Playfair. 
Aneted •. 
H utchinaon. 
Wood, 
Barkley. • 
Swallow. • 
Atkinaon, • 
Taylor, 

{
Swallow, 

... Atkinson, 

{

Swallow •• 
Jude, 

• Taylor, 

- number of death. from. in 66 Colli.ri.... during aix} T I . ay~. y....... • • • • • • • • 

ExB~USTION. amount of. produned by Mr. Struve'. and Mr.} V. . 
Brunton'. apparatus, respectively, • • • IVIBn, 

• . ~. "-. oaI { Brunton - Ita power 1D 10l'CIDg gao uum C o,r goave.,· • V" • 
IVlBD. 

Exp~"81otr. calculations on, in abaB.a of variona deptha, ... } Struve .. 
spectively, • • • • • • • • Elliot, 

- power of, how calculaled, Slrn .e. 
(164.-lNn.) 4 It 2 
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• 1208. 
• 2400. 2448. 
• 8141. 1111111. 

• 2466. 2489. 
• 874S. 

• 4046. 
• 4680. 
• 6208. 
• 6769. 

• 2828. 

• 1629. 
• 198. 
• 685. 

1135. 
• 1420. 
• 1911. 

2211. 
• 2363. 
• 3447. 

8861. 
• 4131. 
• 4246. 

4376. 
• .932-
• 6277. 
• 6666. 

49. 77. 
• 631. 
• 692. 
• 1401. 
• 1460. 1474. 
• 1626. 1636. 

2217. 2286. 
8635. 

• 3986. 
4163. 

• 4791. 
5724. 

• 6311. 

• 108. 

• 101/. 

• 2039 . 
8700. 
8681. 

• 6UOO. 
• 641. 

644. 
1434. 

• 1926. 
• 42M. 
• 4807. 
• 6493. 
• 6220. 

• 474~. 4782. 
• 6469. 
• 4792. 
... 6727. 

6210. 

• 6002. 

1659. 

• 1898. 
43~. 

• 2358. 
• 2842. 

2360. 
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F. 
FolN, relative amonnt of mel required for, and for the steam-} G . 1Il"D"', -Jet _ - - - - - - - - . -J , 

_ in what cases most convenient and economical- - Stmv~ • 
_ compared with furnace mode, - - DODn, 

FELLING COLLIERY, explosion in, _{ Hutchinson, Forster, _ 

Dela Beche, 
Darlington, 
Whieldon, -

FIRE IN COolL MINES, methode at present in nee for extinguish- Biram, -
iog, - - - - - 0 Wood, 

Forster, 
Elliot, 
Taylor, 0 

, [ R:::,:,ec~e, 
- soccessfulapplication of Mr. Gurney's Iteam-jet to, 0 ~~gto~ 

Elliot, 0 

Nadin, 0 

{

Dell' Beche, 
-- other methode suggested, 0 - - - 0 Wood, _ 

- its liability to second ~tion when extinguished by ~iI~n,: 
the modes at present In nse, - 7 0 0 Biram, 0 

-- case of, in America, 0 Gurney, 0 

-- case of, in Silesia, 0 - Vivian, 

De Ia Beche, 
Pleyfair, 0 

Fnuo-nolHP, proportion of atmospheric air with, necessary to t~ 
prevent explosion, - 0 0 - . 0 0 W ODd, 

- where foond chiefiy, -
- when not explosive, 

Mather, 
CIenny, 

o Biram, 

{

De la Beebe, 
Barkley, 0 

CIenny, 0 

----- result of experiments with, , 0 CIenny, 

- erroneone opinion respecting its not exploding with~ S all 
d wow, • 

gunpow er, - - - - - - -
--- in what mines acted on ebiefly by atmospheric Ta lo~ 

pressure, - - - - - - ". - ~, 
-- ingredients of, compared with pure hydrogen, 0 - Taylor, 

FO_Ba, THoHAS EMBB80N, Esquire, Colliery Viewer,} 
Evidence of, - - - - - - - 0 

- letter from, reletive to Mr. G1Il"Dey's steam-jet, 

FRBNCH MINES, system of inepection in, - Keene, 
-- 'fha~ cless belonging to the state, and what to pro-} _ 

'prletors,- - 0 - - - 0_ 

-- pecnliar tenure of property in, 
- powers of inspectors, 
- owner of, how far responsible in case of neglect oil. 

inspectors .suggestions, - 0 - - - J -
- how conceded by the state 
-- power of the state to intenere in, in certain cases, 

- inspectors of, not cause of, jealonsy to own .... 
- wages of workmen in, -

FBleTlON, lOBS of air by, -

De la Beebe, 
Playfnir, -
Ansted, 
Amott, 
Vivian, 

- Biram, 
Wood, 
Sm;rth, 
Elliot, 
Mather, 

- 6HZ. 

- 2408. 
- . 6846_ 

- 1490. 
• 2820. 
- IS6. 
- 852. 
- 1064. 

1773. 
o 1966. 
o 2807. 
• 8145. 
o 8201. 
o 181. 
o 864. 46G. 
- 818. 

1917. 
• 2698. 
• 3432. 
• 189. 
• 1966. 
• 480. 
• 1062-
• 1786. 
• 498. 
• 1250. 

• 46-
• 652-
• 749. 
• 774. 
• 1843. 
o 3529. 
o 4690. 
o 1770. 

o 24. 
o 4262. 
o 4682. 

o 4696. 

• 4863. 

• 0086. 

o 0043. 

• 2645. 

• P. 60. 

3190. 3218. 

o 819G. 

• 8201. 
o 3208. 3281. 

o 3226-

o 3201. 3220. 

- 8227. 
• {828S. 8286. 

8843. • 
o 8384. 

• a9. 
- 668. 
- 077. 
- 811. 817. 
o 1660. 
o 1802. 
• {18S8. 1849. 

1989. 
• 2174. 1I228. 
- 8028. 

3689. 
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FOOBDJInmm, Mr. EDwnD NBWIUll', EvideDC8 of; - - 1284. 
Fourdrinier, - 1289. 
J. Pourdrinier, - 1828. 

_ invention o~ for preventing accidents from the break- Wp ~~ !07S780• 
I.:_.~ o'"~c, - ~ . 

ing of ropes. ezp"';""" - - - - - Elliot, _ 8079. 
Mather, - 8716. 
Dunn, - 6886. 

! 
Fourdrinier, - 1276. 
Wood, - - 2080 • 
Elliot, _ _ {3078. 8096. 

3486. 
Mather, - - 8714. 
W oodhonse, - 4016. 
Dunn, - - 6880. 

• 
- sucoessful ezperiments with, in Usworth Colliery, 

- itsooa!,- - Pourdrinier, - 1314. 
- laving of ezpense eaused by, in oaae of accident, - Elliot, - 8492. 

, - strictures on Hame, - Peace, 6027. 

FOUIUI1llII'BB, Mr. JOIB\>B, Evidence o~ - - 1325. 

- 486. 6311. 
- 966. 
- 1491. 
- 2285. 

Gurney, -
Darlington, 
Hutchinson, 
Smyth, 

FII"~c" its lingular practical elFect on ventilation beyond Struve, 
a certain poin! of heat, - -. - _ _ Mather, -

- 2371. 

- 18me acccunted for, 

- eJi'ective .. a mode of ventilation, -

-iconl ..... 

- mode of conallucting, in Yorkehi .. , 

- .. entilatiou by, compared with lteam.jet, -

Woodbouse, 
Barkley, -
Cowie, 
Hann, 

i Gurney, -
Cowie, -
Hann, -

I 
De la Beehe, 
Anated, -

- Hutchinson, 
Biram, -
Wood, -
Gumer, -
Playfur, 
Darlington, 
Smyth, -
Struv6, 
Nadin, 
Mather, 
Barkley, 
Biram, 
Dela Beebe, 

Wood, 

Porater, 
Elliot, 

_ Nadin, 
Mather, 
Gibbons, -
Taylor, 
Gurney, 
Cowie, 

- consumption of coal by, and by other methods, _( :.:~~, -
Elliot, 
Mather, 
Taylor, 
Vivian, 
Wood, 
Smyth, 
Stmv," 

- requi.itea for its efticienl working, - Elliot, . 
Mather, 
Barkley, 
Dobaon, 
Hann, 

{

Wood, -
- oubic feel of air produced by, in various Collieries, - ~~~ouse-

(l64.-IND.) 4 l[ 3 
Taylor, -

- 3562. 
- nil. 
- 4829. 
- 6840. 
- 6866. 
- 8816. 
- 8840. 
- 6866. 
- 82. 
- 688. 

1467. 
-. 1687. 
- 1813. 1957. 
- 484. 
- 631. 

94B. 
2284. 

- 2876. 
- 3432. 
- 8619. 
- 4829. 
- 1082. 
- 177. 
_ {1818. 1867. 

1950. 2044. 
- 2602. 
- 2894. 
- 3432. 
- 3619. 8716. 
- 4666. 
- 6120. 

681l. 
- 6849. 

_{ 1829. 1896. 
1948. 
2276. 

- 3006. 
3649. 
6104. 

- 1106. 
- 1967. 

2271. 
- 2366. 
- 2S42. 2861. 
- 3638. 
- 4329. 
- 4408. 
- 6362. 
- 1816. 1982-
- 3019. 
- 3960. 
- 6086. 
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F17Il .... C ... ventilation by, compared with 3Imv"'. apparatus, - Slmv", -

i 
Slmv!., 

. m~ -
- III what cases dang=us, - - - - Nadin,-

Woodhouse, 
_ afFeeted by winds, - - - - - - - Mather, 
_ its powers and expense compared with Mr_ Brnnton's{ Barber, 

apparatDs. - - - - - - - - Dobson, 

- p"'.:l:~on of ven~tio'.' by, ",:",,~ing to area ofl. Gnrne 
os shown IJI variOUS Collienes, - - -J y, 

G .... natore of, in,
Derbyshire, 
Dean Forest, 

Newcastle District, -

Lancashire, 
South Wales, -
Warwicksbire, 

G. 

Nadin, 

i 
t.":.t' -
Wood, 
Forster, 
Atkinson, 
Jude, 
Peace, 

.. Vivian, 
Whieldon, -

G .... Carbonic Acid, or Choke-damp, manufacture. and apPli-} Gurney, -
cation of, in case of the tirst and second tir.. in Darlington, 
Astley Colliery, - - . - . • - • • 

! 
~~iI~!:::,h.e, 
Hutchinson, 

-- effect of, on the brain and lungs, • F orster, .. 
Atkinson, -

. J'.'de, -

--- its advantages in extinguishing fire, compared with~ ~~ 
water method, - - • • • • • Mather, 

Elliot, 
- its effeets. how to be counteracted, - • - Keene, 

Barkley, 
See -1\~B-l?A.P. SUFFOCA.T10N. 

G .... Carburetted Hydrogen, or ~p, proportion of, in} De Ia Beeh coal,- __ • __ • •• e, 

-{ 

De la Beebe, 
- when inexplosive, - • • • - - Barkley,-

8M FIRR-DAIIP. Cilmny, -
--- lICC1ID1ulation of, in old. workings, - • ,De Ia Beebe, 

Se. GOA VEIl. 

- its deleterious effects on health De Ia Beehe, 
888 FmB-DAHP. ExPLOSIOJlfB-

G _BOLDE", pump described, 
--- applicable to mines, 

GIBBOKS, BBNU,.I!I1t', Esquire, Evidence of, 
- .trictures on his mode of ventilation, 

GO .... ES, dnngerons 

• Arnott, 
• Amott, 

Dunn, 
De Ia Beehe, 

~:"teZ' 
Wood, 
Slmv~ 
Forster, 
Elliot, 
Keene, 
Nadin, 
Mather, 
Woodhouse, 
Barber, 
Dunn, 
Jude, 
Taylor, -

- previous opinions os to their form and ventilation,} Barkle 
controverted, • - - - • - - y, 

- deduotion os to C8uass of e~pl08ion in, - • • Barkley, 
- .~tiOIl. of Mesan. Lyall and Faraday respecting,} DUDD, 

lDlpraoticable,. • - - - - • Jude, 

GotT, J OSRPB, Overman, Evidence or, 

• 2400_ 2824.
- 2472. 
- 2841. 
- 3431. 
- 400S. 
• 363S. 
• 4134. 
- 4427. 

- 6311. 

- 3356. 
- 6241. 

76';. 
- 2021. 
- 2641. 
- 6467. 64,8. 

683S. 
- 4968. 
- 1090. 
- 982. 993. 

- 451i. 

-{ 
868. 912. 
933. 

.. 159. 
987. 
1523. 
2791. 
6468. 6696.· 
5684. 6835. 
1778. 1797. 
1973. 
3666. 
30M. 3070. 
3312. 
4316. 

• 23. 

- 24. . 
- 4262. 
- 4682. 

- 20. 

- 168. 

- 805. 
- 810. 

4465. 
• 6300. 

- 29. 
• 380. 
- 755. 
• 1017. 
- 2468. 
- 27930 
- 3019. 3029. 
- 3312. 
• 8383. 
• 3706. 
- 3920. 
- 4168. 
• 5318. 
• 5680. 
• 6021. 

• 4238. 

• '261. 
• 6319. 
• 58~6. 

6886. 
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GumBS for Shafts generally in ..... 

- economy or, eontro .... rted, 
GUBPOWDBB, casea of eIplosioD .. Used by the..Rse of; -

-- when 10 be pTOhibiled, -

GuawBT, GOLDSWOUBT, Esquire, Evidence of; -

H. 
H.,OB CotuBaT, occidenlB in, from 1848 to 1849, 

H .... , PTOfeseor .J .... ., Evidence or, 

HASWELL COLLIERY, es:plosion iDt 

f 
Wood, -
Fonter, 
Elliot, -

-l ~"!ii.-: Barber, -
p ...... -
Dun.., -
Gibbons, -

- Swallow, -

{
Swallow, -

- Peace, 

Peace, 

i
~50": 
Mather, -
Barkley, -
Taylor, -

_ ventilation in, by fnrnace mode, Elliot, 
H.WXEaBUBl' COLLIERY, rue in, - Whieldon,-
HnT of PumICe; ilB effect on tIlbing, chains, Icc.. See} SIraTe, -

VJtllTtLATIOX, ... ... Barkley, 
_ of Shaft; ilBeffect on Ventilation. See SBAPT. So-{ Taylor, 

t.4a HRu, _. - Gurney, 

HETfO. COUdDRT, ventilation in, with reawt ofOIpOriments} w-.' 
on other modes, - - - - - • - ""'" 

. - peculiar aatare of gaB ill, • - • - • Atkinson, 
HtrlCBll<IOI', JOBN, &quire, H. D., Evidence ot; • • 
--- recommendationa of; for more elIicient -...nlilation, 
HUTTO. SUM, Plan of; -

I. 

Ix,ncro"., limit of powera for, 

- nol to baTe compulaory power 

(164.-IND.) • 4 It 4 

llutehinaon, 
- Appendix. 

De La Beehe, 
Tremenheere, 
Playfitir, 
ADS1ed, 

-
Darlington, 
ViviaD, -
H u1ch.i ..... n, 
Biram, 
Wood, 
Smyth, 
Forster, 
Elliot, 
Nadin, 
Mather, 
Woodhoue, 
Barber, 
Dobson, 
Gibbons, -
Swallow, -
P...,." 

Dmm, 

Atkill&Oll, -
.Jude, 
Taylor, 
De La Beebe, 
Tremenbeere, 
Ansted, 
Darliugtoa, 
Wood, -
Nadin, 
Hadler, 
Woodho ..... 
Barber, 
Gibbons, -
Swallow, -
Peace, 
Dunn, 
.Jude, 
Taylor, 

• 2OfI8. 
• 2787. 
• 3082. 
- 3437. 
- 4011. 
• 4224-
• 6026. 
• 6374. 
- 4649. 

• 4851. 
- 4863. 
• 6OOfI. 6082-

3U,. 6284-

• 5009. 
- 6362-

- 641. 
• 1422. 1417. 
- 3636. 
- 4324. 
- 6022. 6230. 
• 1019. 
- 984. 

• 2H~ 
4329. 

- 6070. 
- 6316. 

{ 
1816. 1844. 
1982 • 

• ii467. 

- 1409. 
- 1492. 

- 6. - 236. - 689. 604. - 696. - 96o. - 1166-
- 1496-
- 1737. - 2121. 2131 
- 2263. - 2766-- 81S9. a14~ - 8411. 

- 8712. 
- 4071. - 4231. - 4446-- 4622. 

- 4823. 4923-
- _fl. 6097. 
_{ 62"21. 6234. 

6434-- 6634. 
- 6762. 6862-- 61sa. - 6. 
- 232. 
- 699. - 962. - 2121. 2141. 
- 3410. - 8712-- 4073. - 4237. - 4622. - 48l!l1. 4923. - 6087. - 6434. - 6766-- 615L 
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Oeaen1H_. 

{ 

Tremenheere, 
.. Biram, -

Keene, -
Swallow, -

I"sPBCTOBS, their powers in Foreign Mines, 

I 
~I:~fu~ee:", 

_ jealousy against, on the part of proprietors, groundless, :;:~~:ru.on: 

- desire for, in some districts, -

--- what qualifications necessery for, 

Woodhouse, 
Dobson -
Treme;;teere, 
Playfair, -
Ansted, 
Biram, 
Wood. 

- Smyth, 
Nadin, 
Mather, 
Richardson, 
Peace, 

. Jude, 
Vivian, 
Wood, 
Elliot, 
Woodhouse, 
Dobson, 
Peace, 

- Swallow, -
Dnnn, 
Atkinson, -
Jude, 
Taylor; 
Roberts, -

- scheme for, approved of by Northem coal-owners, - Wood,· -
- grounds for objecting to, OD the part of smaIl coal-} W OOdhODS 

owne,..,-------- e, 

d b £ 

t 
Swallow -

- propose Dum ero, - - - - - - T I ' ay 01", -

- steps to be taken in case of di1I'erence with proprietor, . ~':kP~ : 
- to be analogous to Inspectors of Factories, - Swallow,-

- powers requiled for, to be setisfactory to workmen, { i~tirts, 
I"sPBCTone, FaDcH, their education, Keene, 
-------- not considered vexatious, - Keene, 
------- when first established, Keene, 

J. 

JAIUlOW COLLIERY, explosion in, 

JUDE, MARTI", Miner, Evidence ot; -

K. 
KEEIfJ., WILLIAM, Esquire, Civil Engineer, Evidence of, 

K.ILLINGWORTH COLLIERY, explosion in,.. -
- mode adopted for extingnishing fire in, 
- ventilation requisite for, 

L. 

LAMPS, inventions and modifications in, 

_ not lobstitu.te for ventilation, -

f Playfair, -
Hutcbinion, 

- Wood, -l Atkinson, -

- Ansted, 
- Wood. 
- Mather, 

DelaBeche, 
Playfair, -
Hutchinson, 
Biram, 
Wood, 
Elliot, 
Mather, 
Woodhouse, 
Clanny, 
Dunn, -

J De Is Beche, 
Hutchinson, 

l Barkley, -
Jude, -

- 288. 
- 1786. 
- 8207. 3287. 
- 4S3a. 
- 266. 
- 594. 
- 2148 • 
., 8805. 
- 4079. 
- 4463. 
- 276. 803. 
- 593. 
- 698. 
- 1781. 
- 2140. 
o 2246. 
o 8421. 
"' 8712. 

.... 8796. 
o 5061 • 
- 6861. 
o 1190.· 

o 2182. 
- 8142. 
o 4108. 
o 4449. 
- 6OV7. 6088. 
- 6128. 
- 6431. 

6664. 
- 6862. 
o 6162. 6181. 
- 6282. 
- 2136. 2144. 

- 4086. 

- 4870. 
.. 6177. 
o 4889. 
o 5566. 
o 4896. 5164. 
o 5885. 
- 6277. 
- 8239. 
- 8248. 
o 3283. 

- 641. 
o 1446. 
o 2022. 
- 6498. 

- 6660., , 
- 8162. 

- 835. 
o 1966. 
o 8260. 

o 143. 
- 669. 
- 16'7. 
o 169'. 
- 2083. 
o 8048. 
o 8668. 
o 4038. 
o 4668. 
• 6394. 
~ 166. 
- 1653. 
- 4331. 
• 5186. 
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General ReadI. Name of Witne. and Number of QUeilioa. 

L. .. , .... of Mr. Biram. 

---=- might be superseded by ventilation, 
S"" DAn Lt.IIP. C ... ""v UIIP. 

U"~&8Bma MI"BS, defective ventilation in, 
• 

- royallJ in, - - -
- peooltarity of, -. -
- IIJ'stem of management III, 

{

Biram, -
- Elliot, -

Woodbouse, 
Mather, 

Darlington, 
Wood, -
Smyth, 
Swallow, -
Dunn, 
Gott, -
Taylor, -
Darlington, 
Peace, .. 
Peace, '-

LoCOIIO>'IVB E"o.NBB, .their principle applicable 
Mines, {

De la Beebe, 
to Coal Gurney, -

- - Playfair, -
Keene, .. 

LOll. W AU. MB'I'Bon, where inapplicable,. 

_ where applicable, preferable to other methods, 

Lu".s, inlIation of, by pumps or bellows, dangerous, -
S .. o.... . 

1\1. 
M&8"', use of, recommended for miners in choke-damp, 
-5goreof, - - - " - - -
MATSBa, JAil.., Esquire, Evidence of, 

M,D ... "" l>18'1'IIlcn, defective ventilation in, 

MOII"'W .... BIIOIJTII CoLLIBav, enormous depth of, 

- speed in raising coa1s in, 

MUDBLBB UIIP, prinoiple of, -

N. 

f Ansted, -
Woodhouse, -l Barkley, -
Dunn, .. 

j ::;::" : - Struve, -
Woodhouse, 
Barkley, -

Hutchinson, 

Hutchinson, 
Appendix. 

{Nadin, -
- Woodhouse, 

{Ansted, -
.. Fourdrinier, 

Elliot, -
Elliot, 

{ Mather, 
Dunn, 

NAn'", JOBBPB, Esq.ire, Colliery Owner and Viewer, Evi-} 
denceof,- - - - - - ---

1694. 
- 3068. 

4040. 
- 3702. 

- 948. 
2066. 

- 2206. 
- 5187. 5199. 
- 5279. 6293 • 
- 5926. 
- 6146. 
- 950. 
- 4988. 
- 4904. 

- 168. 
422. 

- 546. 
- 8849. 

709. 
- 8944. 
- 429a. 
• 5445. 
- 709. 
- 2314. 
- 2482. 
- 8916. 8990. 
- 4293. 

- 1536. 

- 1524. 

- 8501. 

- 8422. 

- 8861. 

- 728. - 1289. - 8090. - 8090. 

- 8688. - 54 I ,!,., 

- 8852. 

N APOLBON, decree of, relative to accidents in Belgium, 

NBWBALL COLLIBBV, extent, management of, &0., 

• Tremeuheere, - 800. 

o. 

OnRIIB", deficient education of, 

- what qualifications neceesary for, -

- in South Walcs,oempetent, 

(164.-IND.) 4 L 

Nadin, - 3856. '3401. 

De Ia Beehe, 
Tremenbeere, 
Playf.ir, -
Ansted, 
Hutchinson, 

.. Biram, 
Wood, 
SmTIh, 
Elliot, 
Jude, 
De Ia Beebe, 
Vivian, 
Biram,. 

- Wood, 
Forster, 
Elliot, 
Woodhouse, 

{
Vivian, 
Struve 

- 78. 
- 208. 
- 662. 
- 654. 
- 1496. 
- 1677. 1678. 
- 2060. 2062. 
- 2257. 
• 11122. 
- 6765. 
- 81. 
- 1160. 
- 1686. 
- 2106. 
- 2740. 
- 11116. 
- 4046. 
- 1147. 
- 2616. 
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Name of WibJetl .ad Number of Qllemoa. 

p. 
PB.t.CB, W ILLlAlII, Esquire, Colliery Agent, Evidence of, 

PI!'I'ITIOX of Colliers and Miners of Northumberland and} Jud Durham, _ _ _ _ _ _ _ _ e, 

PLAYFAIa, Dr. L:'oN, Evidence of, 

PUlIIP. Su AIR·PUIIP. 

PYRITES. See SPOIfTA"BOUS COMaUSTIOJl. 

Q. 
QUICK LIM', its effect on carbonic acid gas, Elliot, 

R. 
RADCLlFFB BRIDGI! COLLIBRY, accidents in, - Swallow, -

RABBFACTION, amount of, prodnced by Mr. Brunton's ap-{ Brunton, -
Barber, 

paratue, - - . - - - Dobson, • 

___ what amount of, necessary for .. fety, { Brunton, 
Smyth, 

--- term defined, - Brunton, 
___ b" steam and furnace, compared, _. _ _{ Elliot, 

J Gurney, 
--- relative to depth of shaft, - Mather, 

RBSpmATIox, quautity of air requisitefor, -

--- reanlt of observations on, 

Hutchinson, 

- Hutchinson, 

RICRARDBON, J OSBUA, Esquire, 
dence of, -

Mi~ing _ Eng~eer, ~ Evi:} _ 

RIBC:£ CoLLlIBY, explosion in, - De Ia Beche, 

ROBERTS, J OSEPB, Esquire-, Evi~ence of, 

RO .... LTIB .. comparative size of, in the N orthorn and Midland) Ansted 
Districts, - - - - - - - -J ' 

s. 
SCHOOL Or MINES, France, .. Keene, 

Forster, 
SUTON DBLAVAL MIN", ventilation in, before and after appli- Mather, 

[

Gurney, 

eation ofsteam·jet - - - _ - _ Dunn, 
• Jude, 

Taylor, 
- iusufficiency of furnace mode in, Forster, 
--- wages of workmen in, - . - Forster, 

SSAFT /fEMPERATURE, experiments on, 

---.-- for mines of differ~nt depths ventilated by furnace, 

SBAFT, expense and difficulty of sinking, in certain cases, 

- depth of, important in furnace ve~tilalion, 

- 'venlilati.on by~ when inclined and perpendicular, 

- its requisite proportions,-

{
Hutchinson, 

- Taylor, -
- Hutchinson, 

[

Ansted, -
Wood. 

_ Forster, -
Mather, -
Woodbons .. 
Gibbons, -
Vivian, 
Smyth, 
Struve, 
Elliot, 
Mather, 
Barkley, _ 
Dobson, 
Hann, 

{
Struve. 

- Elliot, 

{

Dunn, 
- Jude, 

Taylor, 

- 4928. 

- 6852. 

- 619. 

- 3065. 

- 6188. 

- 1863. 
- U46. 
- 4410. 
- 1392. 
.. 2281. 
- 1396. 
- 2972. 
- 6290. 
- 8646. 

- 1613. 

- 1521. 

- 3717. 

8. 13. 

• 6237. 

729. 

- 8240. 

- 382. 6326. 
- 2556. 
- 8682. 3116. 
- 6346. 
- 6732 •. 
- 6068. 
- 2555. 
- 2746. 

- 1455. 
.- 6110. 
- 1490. 

- 728. 
- 1964. 
- 2647. 
- 3618. 
- 3899. 
- 4689. 

1106. 

1490. 

- 2221. 2276. 
- 235R. 
- 2842. 8971. 
- 3638. 
• 4320. 
- "03. 
- 6362. 
- 2373. 
- 2847. 
- 5299. 

6S07. 
- 6018. 
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S ......... W"RIIIG'l'OII WILlEIIlSOII, Esquire, Evidence of, 

Soua Hu?, inllllOnce of, on ventilation, 

SOUTH W ALB. l\bNBs, defective ventilation in, 

- precautio!", aga;nol accidents in,· -

SUUTH SHIELDS CO .... ITTBB, its origin, 

SPOII'U.KEOUS COHDU8'l'10lf, causes of, -

- in what districts only, 
_ erroneous opinion concerning, 

. STAFPDRD8HIRB Mil"., defective ventilation in, -

_ veDtilation, !.ow far requisite for, 

- .. butty 8ystem" in, 

- chief cause of dangers in, 

- gas, ho'lv conveyed from, 
- 8team, how applied in, -

SnAl., high and low pressure, -

- its tendency to draw in air tested, -
• - applied in South Wales in 1828, 

- its neutra1izing effect on fire-damp, 

-

Snu.-J BT, successful application of, by Mr. Darlington, 

- goerally applicable to min ... -

- its unlimited po ... er, 

(lu.-hw.) 4L2 
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Name at Wit11e18 ADd N'umbel' of QaneiaD. 

2166. 

Holchinson, U66. H8S. 

["~ . 
- 1090. 

Strov6, - - 2355. -_ Richardson, - 3736. 
Barber, - 4125. 
Dobson, 0 - 4376. 
Taylor, - - 6145. 

- Vivian, - - 1124. 

Mather, - 3610. 

Whieldon, - - 983. 1076. 
Vivian, . 1242. 
Wood, - 2155. 
Keene, 8166. 
Nadin, - 3384. 

. Woodhou.e, 0 3908. 
Gibbon .. - 4640. 
Dunn, 6248. 
Gurney, - - 6303. 

.J Whieldon, - - 982. 
L Wood, - - 2156. 

- Gurney, - 6306. I P .. ".;,- - - 565. 
Ansted, - 720. 

- Smyth, - 2181. 2200. 
Nadin, - 3426. 
Gibbons, - 4467. 

{ Smyth, - 2193. 
Nadin, - 336b. 
Dunn, - 6242. 
Smyth, - 2194. 

f An.ted, - 710. 
Smyth, - 2182. -l Nadin, - 3426. 
Dunn, 6362. 
Gibbon .. - 4486. 
Gibbons, - 4529. 

Gurney, - SU. 
Forster, 2694. 
EUiot, - 2986. 2999. 
Keene, - 8326. 3840. 
Mather, - 3716. 
Gibbons, - - 4627. 
Cowie, 6349. 

{ Gurney, - 363. 442. 
- Dobson, - 4433. 
0 Richardson, 8778. 

Clanny, - 4683. 

r"- 28. 
Gurney, - 4M. 
Darlington, - 837. 
Biram, - - 1778. 
Wood, . 1~77. 

De la Beebe, - 173. 
Gurney, - 424.6802. 
Playfair, 5;i3. 
Amott, 834. 
Wood, - 1971. 
Forster, 2626.2881. 
Keene, - 3316. 8349. 
Nadin, - 8432. 
Mather, 0 3626. 
Barkley, - - 4326. 
Vivian, 4862. 
Gibbons, 4674. 
Taylor, 6200. 

J 
De la Beehe, - 177. 
Gllmey, - - 342.424. 
Darlington, - 988. 

-1 Fonter, - 2802. 26211. 
Keene, - 8861. 
Mather, - 3631. 8648. 
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General Head .. Name of Wime. aDd Num" of QIU!Itioa. 

De 18 Beche, • 191. 
Gurney. - - 512. 6290. 
Darlington. - 938. 
Yivian. - 1101.4367. 
FOnlter. - 2b94. 
Elliot, - 2880. STE .... ·JET. its advantag ... compared with other apparatus. 

See FURHACE, 

- process of ventilation by. 

-- apparatns, 

- coat of same. -

- eXFeose of. compared ';'ith furnace. -

- oat affected by atmospheric changes, 

--- how to be applied, -

--- what essential for its working, -. 

- expense of, as applied in Astley Colliery. 

-- result of experiments with, 

Keene, - 8349_ 
Mather. - 8582.8681. 
Woodhouse. - 4006_ 
Barkley. - - 4326. 
Gibbons, - • - 4564. 
Roberts, - 6288. 

[

Gorney - - 829. 6284. 
Forster; - 2580. 
Elliot, - 2881. 

- Keene, - 8840. 
Gibbons, - 4527. 
Cowie, - 6849. 
Appendix. 

r Gorney, -

. -l Forster. 

[ 
~:'d;' 
FOnlter. 

- Mather. 
Gibbons, 
Taylor. 

{
Gurney. 
Mather, 

.J Gurney. 
l Forster. 

[ 
~,'::r' -
Forster. 

- Elliot, 
Keene, 
Gibbons, 

-{ Gurney. -

1 
~~:ron: 

- Peace, -
Taylor. -
Gurney. -

_ {40a. 618. 
6290 • 

- 2623. 
- 407. 

1833 •• 
- 2615.2688. 
- 8649_ 
- 4566. 
- 0104. 
- 430. 
- 8635 • 
- 4.0. 
- 2634. 
- 452.616. 
- 1907. 
- 2606. 
- 2952-
- 3850. 
- 4581. 
- 484. 
- 916. 

llOI. 4837. 
- 3848. 
- 4981. 
- 0068. 
- 0294. 

- cause of its comparative failure 8t Retton Colliery. -{ ::d.~r. - 1907. 
- 8654-

- its decaying effect on ropes, - - - - - Strove. 
--- cubic fee~ of air by. and by steam-engioe and furnace} Elliot, 

respectively. - _. - _ - - _ 
• b" ·th ~ d d, J Elliot, --- In com matlon WI IUl'DaCe, recommen e - l Peace, 

- its application to Soda and Alkali factories, - Mather. 
- its power of exbaustion on gases, - - - Vivian, 
- experiments with. in col\illDction with furnace, - - Peace, 

STOPPINOS, construction or, J R utchinson. 
-l Barkley. -

Jnde,- -

STaIlV" W,LLI"" PRICE, Eaqllinl, Mining Engineer. Evi-} _ 
dence of. - - - _ _ _ _ _ 

--- apparatos of, - - Strove, 

~ !leoerally applicable, - Struve, 
- Its cost, - - - - Strnve. 

De la :Beehe, 
R utchinson. 
Biram. 
Wood, 
Smytb, 

S Rtrnve, 
UFFOC"TIOH and El"f!,OSIO" •• proportion of dCljlths from, - FOnlter. 

- remedy in ea,. of ill5ensibilily from. • 

Elliot, 
Barber, 
Barkley, -
Swallow, -
Tavlor. 

- H utcbinson. 

- 2452. 
_ {2908. 2989. 

8006. 
- 3007. 
- 4981. 
- 8635. 8710. 
- 4364.. 
- -4990. 

- 1436. 
- 4250. 
- 5813. 

- 2858. 2823. 

_ {239ai 2421. 
2403. 

- 2462. 
- 2823. 

- ll. 
- 1421. 1621. 
• 1760. 
- 1921. 
_ 2340. 

- 2408. 
- 2R22-
- 3063. 
• 4178. 
_ 4814. 

- 5198. 
- 0~23. 
- 1538 • 
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SULPBua. fUpply obtained. by steam-jet in melting furoaces, Math .... 

8ULPBUaET'l'BO HYOaOGBa GA. in Hswkesbwy Collie..,.. 

SupElUnUOlllfT8. 8« OnallEa. 

Whieldon. -

8UDGBOIIslor Collieries, • Atkinson, -

8WALLO .... Mr. DAVIO. Miner. Evidence 01; 

• T • 

different areaa· • • • • • • 
TABLE. aho,!,ing the velocit.r ofdilFerent bodies of air through} Vivian, 

-- of explosions, in rel~tion to da,.. of ... eek • Hutchinson, 
- of explosions, in relation 10 monthe· Hutchinlon, 
- of explosions, in relation 10 wind. • • • Hutchineon. 
- of differential temperalure in teo coal mines - • HutchiD80n, 
- of explosions in ,elation to day temperature • • Hutchinson. 
- of """"motrio p,:""""re at Newoaot1e-ou·Tyne, in rela-l Hutchinson, 

tion to exrlO81oDS • • • • • • 
- shOWing esllmate of amount of venlilation neoesaary Strove, • 

for safety uod ... diff ... enl degrees of fire-damp • 
- .howing exlent of paaaages, pillars, &c.!n min .. o~ Mather • 

100. 200 and 800 fathoms deep, respectively. • 
-- sho,,:ing caU80ll of deaths In mines, as recorded in Richardson 

MlDers' Journal for 1848, &C. • • ., • 
-- showing , .. ulta of experiments with different jets in} Vivian 

different blasI-pipes, &C. • • • •• • 
- sho ... ing oao .. of accident at Haigh Collie..,. • Peace, 
- of accidents in Northumherland and Durham for Biz} Taylor. 

years • • • - • • • • 
- of Great Pit ezplosloDS during last 46 years • Taylor. 

Tuton, TUOIIAS JOB". Esquire, collie..,..vi .... er. Evidence of • 

T.MPEaaTuRE, See ATIIORPBH ... 

TnEII.NBBE .. .., BBYKO.n, Esquire. Inopector of Mines, Evi,} • 
donee of· • • • • • • • • 

u. 
UlfOWUIBWBDS, duties of • {Wood. • 

• W oodbouae. 

V. 
De la Beehe. 
PIByfair. • 
DarliD~ton, 
HutchlD8On. 
Biram. 

VUTILA'fOas :- Wood. 

Smyth. 
Struve, 
Elliot, 
Nadin. 
Mather. 
Gibbons, . 
Peace. 
Gott, • 
Taylor. 
Gurney. 

s. PIIIDp, • Amott, • 
{ De la Beebe, 

Smyth. • 
De laBecbe, 
Gurney. • 
Brunton, 
Biram. 
Struve, 
Peace, 
DUDD, 

8. Fan, 

J Vivian, -1 Biram, 
Elliot, 

4L3 

•• Walermll. 

• 8685. 

- 988. 

• 6607. 

• 4784. 6101. 

• U8a. 

• p. 162. 
• P. 163. 
• p. 163, 
• P, 163. 
• p. 164. 

• P. 164. 

• !l498. 

- 8686. 

- 3729. 

- 4366. 

• 6009. 

• 6004. 

• 6034. 

• 6993. 

• 104. 617. 

2092. 

· 4068. 

· 20. 

· 627. 

· 948. 

· 1467. 

· 1678. 
{ 1813. 1867. 

• 1884. - 2271. 

- !l356. 

- 2887. 2870. 

· 8361. 

· 3619. 

· 4564 • 

· 4944. 

· 69SII. 

· 6126. 

· 6290. 

· 26. 
• . 706. 817. 

· 2263. 

· 26. 

· 600. 

· 1361. 

· 1664. 

· 2408. 

· 4072. 

· 5336. 

· 1001. 1105. 
• 1628. 

· 2870. 
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N'ame'bl Wiw.. aDd NumbD ofQa-... 

V BNTlLATo_ntinued. 

6. Mr. Gurney's high-pressore .team, 

6. 'Nr: Brunton's apparatus, : -

7. Mr. Strove's apparatus, 

VENTILATION, how far affected by variation of surface, 

--- in what cases most aifficull. See WJND, 

- by one shaft only, dangerous, -

--- by high and low pressure steam, 

De la Beche, 
Gorney, -
Vivian" •. ' 
Bira.m, 
Wood, 
Forster, 

_ . Elliot, 
, Mather, 

Keene, 
Gibbons, -
Peace, 
DUDD, 

, Taylor, 
Roberts, -

{

Brunton, 
_ Barber, 

Dobson, 

{
Struve, -

- Richardson, 
De la Beche, 

r De la Beche, -t Nadin, 
De Ia Beche, 
Playfair, -
Ansted, -
Hntchinson, 
Biram, 
Wood, 
Forster, 
Mather, 
Peace, 
Jude,' 
Gurney, 
·Fo~ter, 
Elliot, . 
Keene, 
Mather, 
Gibbons, -
Cowie, f Gurney, 

- amount of, necessary, ill case of fire or explosive gas,l Elliot, 
Taylor, 

--. cnrrent of, necessary for safety, - Gurney, 
--- what instroments necessary for ascertaining' its} Gu 

amount, _ mey, 

- by furnace, deceptive, 

-- by furnace, in larger mines, eflicient, 

- by furnace, relative to depth of shaft, 

Gurney, -
Darlin~n, 
HutchlDson, 
Smyth, 
Strov~ 
Mather, 
Woodhouse, 
Barkley, -
Cowie, -
Hann, 

Wood, -! 
r~;;!~~' -

- Mather, -
Woodhouse, 
Barkley, -
Vivian, 
B utcbinson,_ 
Wood, 
Sm,th, 
Elhot, 
Mather, 
Barkley, -
Dobson, . H 

- estimated amount of, required in clliFerent degrees on S= 
fire-damp, - - - - - • - -J ' 

- in what respeots defective in northern mines, -{ Barkley, -
Jude, 

- plan for its greater eflicienc~·. - Appendix. 

- 172. 
- 823. 6290. 
- 1101. 4366. 
- 1662-

1867. 1884. 
- 2580. 
- 2880. 
- 8619. 
- 8848. 
• 4627. 4666. 
• 4981. 

5346. 
- 6068. 
- 6283. 

- 1861. 1367. 
• 4134. 4184. 
- 4404. H26. 

- 2878. 2468. 
- 8747. 

19. 54. 

- 19. 
- 3426. 
- 41. 
- 641. 
- 726. 
- 1424. 
• 1803. 

1961. 
- 2644. 
- 3616. 

4964. 
- 6709. 
- 324. 

250(. 
- 2936. 2999. 
- 8826. 3840. 
- 3716. 
- 4627. 
- 6349. 
- 880. 
- 2898. 
- 6019. 

- 412. 

- 496. 

- 486. 6311. 
• Ob6. 
- 1491. 
- 2285. 

2371. 
- 3552. 
- 4111. 
- 4320. 
- 6840. 
- 6866. 
- 625. 
- 712. 
• 2048. 
- 8646. 

8926. 
4301. 

- 1106. 
• 1487.' 
- 1967. 

2276. 
- 2842. 2971. 
- 863S. 
- 4320. 
- 4403. 
- 6362. 

• 2496. 

• 4246. 
• 6666. 
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Name of Wim. ud NlUIlber of Quemon.. 

V BRTILlTIOIt, aIler ""pIOllion, 

_ in 18U, compared with present, 
• 

- economical, . ": 

VIBWalt. compared, - • 

VIVI .. ", HEHB" Hus.n, Esquire, Evidence of, -

w. 
WAOBII in-

Seaton Delaval Mine, • 
French Mineo, 
Dean Fo .... t, 

- rate of, in proportion to liability to a.cidente, -

WALLS END COLLIERY, explosions iD, 

- preoautions against, , 

WARWICKSHIRE MIl"'s, peculiar nature of gas in, 
- _y of ventilation, 

W ATBa-OAUOE apparatus, -

--:.. .. measure of ventilation, deceptive, 

W ATBlL Plta.uRB, for forcing ventilation, - --

WlIIELno .. , aEOUO" Esquire, Evidence of, 

WIND, ita .ffi>ct on explosions, • 

• 

• 

_ in what quarter moat prejudicial to_venlilalion, 

WOOD, NICIIOLAS, Esquire, Evidenoo of, • 

Playfair, • 
An.ted, 
Biram, 
Wood, 

- Gibbono, 
Swallow, -
Jude, 
Taylor, 
Taylor, 

I 
W oodbouse, 
Clanny, -

- Dunn, -
Taylor, -
Roberts, • 

r Trom.nhee...., 
An.ted, -. 'l Wood, -
Elliot, • 

Forster, 
Keene, 
Roberts, 
Roberts, 

r Hutchinson, 
Mather, • -l Barkley, -
Jode, -

- Jude, 

- Whieldon, • 
Whieldon, • 

Gorney, 

{

Gurney, 
• Amott, 

Vivian, 

Gorney, 

De La Beehe, 
Whieldon, • 
Hotchinaon, 
BiralD, 
Wood, 
Smyth, 
Mather, 
Woodhouse, 
Swallow, -

• Ansted, 

Hutchinaon, 
Smyth, -

[ 

Whieldon, -

• Matber, -
Woodbonae, 
Jude, • 

WOODIlOU." Jo.n TIlOIIAS, F .. quire, Colliery Vi.wel·, Evi-} 
dellceof,-·. - - _.-

(16.t.-IND.) 4 L 4 

• 641. 
726. 

- 1765. 
• 1928. 
- 4500. 
• 6198. 
• 6822. 
• 6224. 

• 6008 • 

• S908. 
• 4712. 
• 5817. 
• 8190. 
- 8284. 

• 213. 
- 660. 

2115. 
- SIlO. 

_{ 1081. 1567. 
4336. 

--
-
-
--
· -
-
-
· 

2745. 

33S4. 

6266. 

6268. 

1420. 
S672. 
4324. 
6688. 

5690. 

982. 1014. 

1000. 

au. 
436. 

• 812. 
• 1557. 1505. 

• 348 • 

974 • 

- 77. 
• 1069. 
• 1475. 
- 1626. 1636. 

1918. 
2286. 

- 3685. 
8966. 

• 4793. 

• 744. 
- 1069. 
• HU. 
• 2289. 
- 3636. 
• 8966. 
• 6729. 

• 1806. 

8S6 •• 
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WORKllIOTOll COLLIERv,accident to, • 

WORKMEN, grades and duties of, .'. 

y. 

Y ciaKsHIRE MINES, how worked, • 

Name 01 Witneu and Number of- Qullltioa. 

DunD, 

{
Wood, -

- '. Woodhonse, 

\ 

{

Biram, • 
Wood, 
Swallow, 
Gotl, • 

- 6224. 

• 2092. 
- 4068. 

- 1689. 1764. 
• 2046. 
- '746. 
- 6908. 



1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 


