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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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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. 

(184.-IND.) 412 

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. 



624 GENERAL INDEX. 
• 

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, 
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_ 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 

627 

• 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. 



1128 GENERAL INDEX. 

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. 



GENERaL INDEX. 829 

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. 



Ci30 GENERAL INDEX. 

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 


