Dhananjayarso Gadgil Library

Lk BT

GIPE-PUNE-024253



31}“{? ]

use of Comumons,

184,

o Ho

' [P rice 13,



o

hop-

4

—



Brought from the Lords, 31 Julg 1849.

2LULES

R E P- O R T ; ‘.3‘9'1;.%‘ﬁ j:ﬁ

.%8“\

FROM THE

SELECT COMMITTEE OF THE HOUSE OF LORDS

APPOINTED TO INQUIRE INTO

The best Means of preventing the Occurrence of
Danerrovs AccipeEnts in Coar MiINEs;

AND TO REPORT THEREON TO THE HOUSE;

TOGETHER WITH THE

MINUTES OF EVIDENCE,

AND AN

APPENDIX AND INDEX THERETO.

Session 1849,

SERVANTS OF INDIA SOCIETY's
BRANCH LIBRARY
BOMBAY

Ordered, by The House of Commons, ¢ be Printed,
1 August 1849.



REPORT

BY THE LORDS COMMITTEES appointed a SELECT
ComM1TTEE to inquire into the best Means of preventing the
occurrence of Dangerous Accidents in Coar Mings, 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 Goldsworthy Gurney, praying that Your Lordships
will be pleased to institute some Inquiries into the SuBJECT of
Fine Damp ExrrosioNs in Coar MiNEs; the PETiTION of
James Mather, of South Shields, praying that Your Lordships will
institute an Inquiry into the Condition of the Coar MinEs, in
reference to their Lighting, Ventilation by High-Pressure Steam,
Plans and Sections, Scientific Education of their Officers, and
Government Inspection ; the PETITiOoN of the UNDER-GROUXD
MixERs 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
PeriT10N of Richard 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 Investigation and Trial, and that
he may be heard in support of his Petition before the said Com-
mittee ; and the PeTiT10N of James Godfrey Wilson and IWillian
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,

Tuar 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 matter therein
contained, though in many points new and interesting, presente nothing mate-
rially at variance with the results of former inquiries.
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Several useful inquiries connected with the subject of accidents in Coal Mines
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
aud 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 same
nature have been conducted by Commissioners 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
vear; 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. Tremenheere, 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, 8 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, published a Report, in 1843, which is distinguished
by much research and ability; and these several documents, combined with
various private publications, supply altogether 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 timae
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 mining
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 utility. 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. Upor 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 cases
alone which have been subjected to the test of practical application, 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, invented by Mr. Brunton ; the patent Mine
Ventilator of Mr. Struvé, 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 Comnittee
venture toinvite attention to those parts of their inquiry, which, together with
some 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 of the ordinary furnace hitherto in use,—contain much that deserves
consideration. The Committee cannot prétend to pronounce an opinion as to
the comparative merits of these contrivances, nur 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 proofs that there. is reasonable hope of

attaining greater security by the application of proper means, and that there is.

a spirit of intelligent energy now.awakened with reference to this object, from
which the best results may hereafter Be 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. In the Northern Counties of England, where the whole
gcience and practice of ‘the subject is more studied and better understood than
elseyhere, there are many examples of collieries, some of them upon a gigantic
scale, in which 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
Counties and in Wales—it is stated that there are many Mines altogether unpro~
vided with anything to aid the mere natural action of the atmospbere. 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
doubt that in these cases considerable improvement might be easily effected, and
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
condition of a mine may be ultimately the most profitable to the owner. But it
should be remarked, that the arrangements under-ground, which are an essential

portion of any system of ventilation, are also, in these parts of the country, 5371

often very imperfect, in consequence of faulty methods of working. To improve
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 the
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 respecting 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. giram and Dr. Clanny will be found explanations of two
recent modifications of the instrument, for the purpose of obviating those defects,
which have been both practically tried, and the latter of which has been 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, which can be
only decided by practical experience ; but they have thought themselves bound
_nol: altogether to exclude the consideration of so important a branch of the
subject.

Though 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 & minimum, it seems to be admitted that there is no hope of 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 the
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 diflicult to obtairr any correct comparison of the amounts in either case
both because the data are very incomplete, and 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 increased since 1835, when the Committee of the
House of Commons considered the number of deaths from such accidents in
the previous 25 years to have been much under-rated at 2,078 ;—yet, according *
to Mr. Dunn (5354), the number 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 462 between April and December.
According to Mr. Richardson (3729), the 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 Registrars’ 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
Jeast frequent, are those arising from the breaking of ropes in descending and
ascending the shafts, and from drawing the corves or 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 is matter for surprise and regret that
if so simple a precaution could contribute to prevent the sacrifice of life, those
who are mainly 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, from the 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 inundations. These arise in
all cases from a dangerous approach of the workings to some body of 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 registration 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 geined if the actual condition of the several Coal Districts were made more
accurately known, and that of the individual Mines brought more distinctly under
the 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 Yorks and Mr. 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 effectual
prosecution of such a task ; and the question remains whether it would not be
desirable that Parliament should authorize the establishment of some more compre-

« hensive system, which might tend to promote the 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 Messrs. 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 large 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
bands it is admitted, that to epable them to discharge their duty effectually,
it would be pecessary to give them a right to enter and examine Mines, and
probably to call for and to inspect working plans; while at the same 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 which it is desirable not only not to withdraw, but rather, if
possible, to increase. Some Witnesses, indeed, on behalf of the working miners, Swallow 4382-4385,
seem to wish, in their not unnatural anxiety for greater protection, to carry the §1%, s16l.
powers of an Inspector further, and to think that this might be done even to Jude 5755,“:7‘52,5“
the length of giving him & power to order and to enforce penalties, without Gu6i-5e04
incurring the consequences of a transfer of the responsibility. With every wish
fo 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 one side, and disappointment on the other, and would 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; but it does not appear
to your Committee that this analogy can be practically sustained. 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 draw a comparison between the inspection
of a Factory and the inspection of a Mire; and between-the power to order a
simple defence against dangerous machinery, and directions for the improvement
of ventilation, or asto methods of working collieries, or prescribing 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 instance are occasionally too doubtful,
and the difficulty and cost of applying them often too great, to justify the
positive enforcement of the views of a Government officer, however competent,
against, perbaps, no less experience gnd knowledge in the properly responsible
parties. In addition to this, it woul? appear to be next to an impossibility that
an Inspector should make himself thoroughly acquainted with the working of &
large Mine, without the willing assistance of those who manage it ; and, finally,
that many remedies and safeguards would require a continued superintendence
to render them effectual, which it is clear that no attainable staff’ of Inspectors
employed over the whole mining operations of England, Wales and Scotland,
could possibly supply-

It will be found, that these and similar reasonings have influenced the
decided majority of the Witnesses in recommending that a 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 their internal condition and arrangements; and that their duties should then
extend 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 increase 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 States 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 ig,
on the other, 16 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,
which 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 lives of so many human beings, and a large amount of valuable
« property”—(Report of Mr. Warington Smyth, presented to both Houses of

Parliament, [849). The Committee did not fail to bear this and similar statements -

in mind, and to put questions to such of the Witnesses as 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 its
effective superintendence. But it does not appear to be the opinion of the

. practical
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practical Witnesses before this Committee that its absence has much

perceptible influence upon the lability 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 represerited that they are,

for the most part, very competent to the range of duties with which they are

charged ; although some further instruction, 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 Eresent there is little of such instruction within the reach of persons engaged Yood 2115.

in these occupations ; and among some of those best qualified to speak upon the s:ﬁﬁ:,’:‘?‘;;%,,m,
point, a want appears to be practically felt of facilities for acquiring it, such Atkinson 5621,
as are provided by the Mining Schools and Colleges established in the prin. Y% 5768-5770.
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 extended ; 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 unaveidable 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 Minures of Evipence taken before
them, together with an AppeNpix and INpex thereto, to be reported to Your
Lordships.

26th July 1849.
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Die Jovis, 21° Juniz 1849.

The LORD WHARNCLIFFE in the Chair.

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

1. YOU have been for a long time engaged in pursuits connected with the
geology and mineralogy of these kingdoms? o .
1 have, about 30 years, or more, |

2. And you have turned your altention 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 ?

The subject of Accidents in Coal Mines was referred to Dr, Lyon Playfair 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 Canning, the
successor of the Earl of 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 6th March 1847. These
Reports were presented to both Houses. In consequence of our inquiries, we

recommended inspection and the other matters which are noticed in the Reports
mentioned. ‘

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

They bave; and not only the inquiries to which your Lordship has just
alluded, but also my previous investigations, whether geological or mining ; for
I have always taken & deep interest in the working of the mines of this country,
as also in the meana 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 mines, It will be
obvious (I feel assured tiat many of your Lordships well know the fact) that a
bed which is flat and worked by a pit is differently circumstanced from one
which is highly inclined or nearly vertical, and which may be got at through
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the side of a hill by alevel. The various engineering arrangements required
are very different, and therefore any geperal plan which may be very good
for one district is not necessarily good for the others. In my opinion, therein
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 believe 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 seén 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 ?
Imperfect ventilation, and also fool-hardiness on the part of the men engaged ;

" it having been 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 atmosphere which was so gene-

rated ?
Precisely so.

11, That Report was presented by you to Lord Canning in 1846. Since that
time, have 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. [ speak more particularly as regards ventilation. It some-
times occurs that they have only 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. Semetimes 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
so 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 inefficient arrangements in the workings, so that the men, after the ex-
plosion, had little or no chance of escape. They suffered from suffocation, from.,
what is commonly called after-damp, namely, the products of the explosion, and
the nitrogen of the air, which aided in the explosion.

' B 12. What
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12, What are the proofs which you think demonstrate that the greater
number of lives have been lost by after-damp?

From the mode of finding them, and their being unburnt and uninjured by
fire. By very far the largest proportion of cases of death are due to the after-
damp. [ 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 explosion of this kind, but still whose lives have
been lost in consequence of after-dantp ?

Not actually ; but just previously to our investigations at Risca there was a
case of that kind, where eleven men 8o perished in one level. The first man,
when picked up, was still breathing, and the next one seemed to bave 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 might occasionally occur there, the ventilation,
if it could be made efficient immediately after the accident, would save a cousider-
able loss of life ?

For the most part the 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

resent, yet we must look upon explosions as still likely to occur ; and that as

ighthouses 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 the neglect of those who
are managers of the concerns?

To & great extent I think it is attributable to the ignorance of the parties, and
pot 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 s0 desirable. The larger proprietors, who usually have the benefit of the better
agents, for the most part have their mines in good condition, but these do not
form the mass of collieries.

16. Do you consider, that supposing the attention of coal-owners were pro-
perly turned fo 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 ?

In some instances it would, no doubt, be more difficult than 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

In some cases it might be attended with such increase of cost as, 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
ueedful in different districts, according to circumstances.

18. Some districts being more diflicult to ventilate than others ?
Certainly. | |
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Sir H.T. '19. Looking to the circumstance which you have already mentioned, of the
A la f;z"‘gs c.B, inclination of the strata, is it much more dificult to accomplizh a proper system
S of ventilation, and therefore to guard against accidents where the strata are much

218t June 1849, inclined, than in other cases 7 )

— 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 adjustments 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 cause 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 ascends,
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 with 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 2
Carburetted hydrogen is the chief gas. : : _

23. According to the results of experiments stated in your Report, the car-
" buretted hydrogen bears a very large proportion to the other constituents?
A very large proportion ; in a table given with our Report, it would seem to
vary, in the fire-damp in eight seams of coal, from 77 to 98 per cent.. _

94. However, the scientific fact is, that the carburetted hydrogen alone will
not explode, is it not? : o L™ ‘
Not by itself and without a mixture of air, and that is the thing to be guarded
against. We have stated in that Report how the gas comes out from different
parts of collierics. We may sometimnes regard the discharge of fire-damp as a
kind of constant over a long face of coal; in other cases it is more rarely.
emitted : sometimes it suddenly bursts out, 2 condition mot so 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 derived from the coal
Dbed which may be working, but from other coal beds ;-that is always a case of
extreme danger. By pricking a fault, that is to say, by driving the work into a
. fault, a large volume of fire-damp may be thrown suddenly upon the men
working in an otherwise well-ventilated mine, so that if they are working with
naked candles there may be an explosion.

25. Like tapping a reservoir, in fact ¢

Yes,
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Yes, just like tapping a reservoir. There is often great difficulty im providing
for such cases ; for, though the managers should know, generally speaking, the
range of the faults running through the .country, and where they have reason
to expect them, faults may still come in where no previous information would
lead the managers to suspect their existence.

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

Yes. Other inventions have, however, been made; two, well deserving con-
gideration, 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 at the other:
anl;:olther invention, very recently introduced, is a modification of & fan for driving
a blast. '

27. The first which you have mentioned was Mr. Struvé’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 your Lordships may recollect has used the steam jet with success, con-
sidering 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 wuch connected ? ‘
" No, that is Mr. Darlington’s own, a8 I understand. 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 avoiding
the passage of too much air through the fire of furnaces. Mr. Goldsworthy
Gurney, a8 your Lordships are aware, has suEgested the use of the steam jet ;
Mr. Darlington employed the steam jet of Mr. Gurney, and is reported to have.
found it very useful. I believe that not only these but other methods of extracting
the foul air and introducing 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 been
instituted, that one great cause of the danger from explosion is the accumu-
lation of the carburetted hydrogen in certain vacant spaces in old workings !

Yes, to a great extent; precautions. are commonly not sufficiently taken

regarding their proper, ventilation. ‘ ' '

30. Do you conceive that by any of these methods it would be possible in:
extensive collieries to render the ventilation so complete as to reach all parts of
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 can be stopped out very effectually from,
the actual workings, their discharge from the old workings being prevented ; at
others it is found very desirahle to pass currents of air through certain portions
of the old workings, and thus remove these gases ; that is a question which would.
very much depend upon circumstances, At present we have to deal with &
large number of works which have been extensively carried on in various ways ;
their general condition is therefore most varied; it is not like beginning a
number of new pits, and laying down a new system for them ; it becomes,
therefore, very difficult to say to what extent systems of ventilation, however
good, might be generally carried out, in thq mass of existing gollieries, though
it may be anticipated that they might be very extensively and beneficially
introduced, more effective ventilation being gradually effected,
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31. You have mentioned the most ordinary mode at present of effecting venti-

De la Becke, C.B., lation, which is by a furnace at the bottom of the up-cast shaft; do you conceive
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that in average cases that is an efficient instrument of ventilation ?
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 methiod 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 managed as
respects ventilation, more particularly as regards the furnace mode of ventifation,
especially in the north, where men of great intelligence have been long engaged.
}]pc:ili it; at the same time, this method is very ill carried out in numerous
ocalities. )

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

1 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 of ventilation has been brought about. ' o

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, insufficient for the
ventilation of that mine ?

Nothing, 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

rfectly 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 resvlt was effective. ‘

37. Do you suppose that it would be possible to introduce into that ordinary
method as strong a cwrrent, and as efficient 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 found, especially in northern
counties, and as Mr. Darlington has suggested and carried out. ‘

38. 'Your opinion would be, that if the current required was a very strong one,
those mechanical contrivances would generally produce more ? . .

The contrivances noticed, no doubt, might be greatly increased in 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
when their power may be so increased, would have many advantages. In the
case of a current being so great by the furnace method, as I mentioned just
now, es to blow out a candle, it is more than is required if the air is properly

split and well conducted. S .o
39. What number of  cubic feet per minute would that indicate, do you sup-
pose? ' ‘

I 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;
‘Do
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mot been commonly gbtained by experimental means, which can be altogether

relied upon. I need not tell your Lordships, that if they take no account of the
friction of all the sides, the air will be very much more retarded than is supposed,
"when its velocity is only estimated in the central or other parts of shafts or
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 I have been shown the mode by which
they were calculated, I should doult 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 ofit. 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 exact as 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-
ventilated 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 any particular district. -

4]1. You bave 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 shaft ; that they have not two shafts, but are obliged to make use
of %e same shaft for both the down-cast and the up-cast currents ?

ed. ‘ ”

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 through the dividing brattices, or by whatever other name the
divisions may be known, the ventilation is imiediately cut off. 'When we look
at what is done with 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 should, however, be recollected
that many 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 & proper manner. .

43. Are not there many cases in which it could be hardly expected that a
second shaft would be sunk for the purpose of ventilating the mine ? Under those
circumstances, do you think that efficient ventilation might be attained, so far as
{our knowledge upon the subject extends, by these mechanical contrivances, or

y other means, even through 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
dividing; the fresh air going in from the foul air coming out, if they be not pro-
perly protected 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? ‘
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I am' not prepared, without looking at ﬁéures, which ] have not with me at

Dels ;eliﬁgs C.B., ‘the present moment, to give an answer.

218t June 184g.

45. What proportion of atmospheric air, mixed with the gas, is necessary to
render it perfectly safe? : '

It must be very dilute. Sir Humphrey Davy showed, that when fire-damp was
mixed with five or six volumes of common ajr, 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 exploded; with
more common air it ceased to explode. ‘

46. Then the effect of the current must be such as to give the larger quantity
of air required? = :

Yes; it must be in an unexplofive state to conduct it round, the more espe-
cially when the men use candles, and they are allowed to use candles very
frequently when they should not. ' N

47. You must find the average quantity of gas before you can determine the
quantity of air, to make it perfectly safe ? ‘

The gas usually cozes out in such minor quantities that a good bedy 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-
Jutely necessary to render it perfectly secure? . .

Yes; if it be what is called a fiery colliery, that s 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-damp, it varies exceedingly in different parts of the same
vein of coal ; and as I have observed, a flood of the explosive gas may be throwa
suddenly upon the men'by 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 pressure 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 becomesless.

50. Are  there any other influences besides that of the weight of the
stmosphere? _ . ,

The gas, which is chiefly carburetted hydrogen, may vary in both quantity and
purity. Although gases do permeate (in fact explosions would not happen
unless they did so permeate), still, the fire-damp will Iong_ remain, as a wl_mle, 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 descends,
or a larger volume of gas be evolved without such change.

'B1. 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 ? : _

Yes ; that, however, is not always the case; there are, very frequently, un-
evennesses which are neglected under ordinary conditions, but which it becomes
important to remove when they may form trains of fire-damp. It very often
occurs that goafs constitute great reservoirs, holding fire-damp in considerable
abundance, and which may be emitted under a change of atmospheric pressure,
spreading through the workings, and being connected by the inequalities 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 aix
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
differences 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 so
Jong 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. Would
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62. Would you not regulate that by the thermometer ?

You would, if you could; but you have not always the means of increasing the.
power of the draught which you could wish.

53, Would you not do it by the fire?

Sometimes you could do it by the fire, but very frequently the furnaces are
kept updto 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 considerably, but not when the furnaces
are really good and efficient, and do give the quantity of heat needed to 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. I that system, provided it is effectively employed and properly attended
to and accurately arranged, in your opinion, sufficient to secure the persons
nnder all circumstances from accident !

As a given ghaft and furnace can only produce a given effect, yon have 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 not required {o do too much, and there wasa
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 parficularly 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 adjustment 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 may be a general command of air; and if the works be on a flat piece of
. coal, or one nearly level, it is much better to apportion the different parts of the
colliery, so that too much be 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 employed; it is & matter of judgment.

57. One of the branches of the operation' that perhaps requires most judg-
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 ?

It depends upon the height of the shaft and other circumstances, such as the
* drag of the colliery,” asit 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-
ment 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 impossible 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.

G1. Supposing you were to inspect it {ourself, what means should you take
to adapt the draught to the additional work ? '
(164.1) B2 . 1 should
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T should see whether there was an opportunity of te .
duce a greater quantity of passage of a'u-I.)P y of greater heat, so as to pro-

62. Assuming all that to be perfect, so far as it related to the fi '
. t work, and
exactly adapted to it, and that you added more work, what 1 3¢ ]
1 do not think that should ever be permitted. » what would you do then®

63. Without another shaft?
No ; and then it would be for the judgment of a really qualified person to say

whether they were doing a thing which was proper or improper.

64. Would it do to add a second shaft near the former? ‘
They then could have another system of ventilation entirely.

f}ﬁ. Close to it 7 .
hey could sink two other shafts, and, of course, obtain the sam
they-had bad before; there might be nothing to prev,ent them from do?n:e?];x"z. *

66. In fact, th i i i ir i
S ou”act:, e up-cast shaft is the chimney by which the foul air is
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 arrangelire,:lt of ltll(:e
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 keeping the fresh air close

to the parties working the coal b
Yes. It is assumed that they have done all that correctly.

69. In such acase as has been supposed, of extending the working, you
might resort to the expedient of cutting off a part of the old work? '

It might be done. The workings. must be adjusted. 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 course you could not increase it any more upon-

that footing. '

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

tion of the then existing corditions. ,
%3. You might make another shaft?
es. .

-~ 74. And another furnace ? .
Yes.. .

. 75. They would not counteract each other in their operation ?
No, not with sufficient care, and assuming that a proper amount of fresh air

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 in a great

measure from the ignorance or carelessness of parties concerned ?

I should say ignorance to a great extent, and I think you will find that borne
out by evidence ; if you examine gentlemen from the various districts, I think,
you will find that in some districts they have often great difficulty in obtaining

efficient overmen ; and I will adduce as an instance the case of the last explosion

near Barnsley, 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 the safety of all the men employed in that pit; the
viewer only came there periodically. The results of such arrangements and

management are before you. \
' y 77. Are

'
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77. Are there any other atmospheric influences, such as electricity, or any-
thing else, which have an effect?

There may be, but these have not engaged much attention as yet. We find the
effects of atmospheric pressure as shown by the barometer having the chief
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 manya 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 his duties properly, should be capable of estimating the variations
of the barometer ? ' .

Certainly ; I should say it was an essential thing for him to understand.

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 such men are not so unfrequent as might be supposed ;
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 for their good services, even to the
highest offices, should they be qualified. -

80. Would it be a perfect disqualification 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 ?

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 information.

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
man is under a good viewer, who 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 (I 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 effects 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. Ishould unhesitatingly,

-8ay, that when men’s lives are, sometimes 100 or more, placed under the charge
of one man, that man, at all events, should be sufficient!y acquainted with, not.
only what he is told to do, but also with the circumstances attending conditions
that may arise respecting 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 flame 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 colliexy, 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, 50 long as they are confined to the routine of his own
experience, 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 out of his ordinary experience ?

Freely admitting that that constitutes education of some kind, I should say un-

(164, 1.) B3 hesitatingly,
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CSirH.T. hesitatingly, taking the subject generally, that such a man was not a competent
De la Becke, C.B;, person ; there may be individual men, indeed there are, and have been, whose
F.R.5. capacity may enable them to find out such things as may be needed; but looking

d1st June 184, At the matter generally, I should say that such a man was nota 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 not affect the general conclusion. ' <

86.. Then you do not think it a pe}fect 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 any one or two
particular points; but that there are a great many things to be taken into
consideration ? :

I should say, certainly so. )

88. And that, in order to enable 2 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 bett;ar person to be employed as an overman, than a man who had no education
atall? : .

Certainly; taking the question in its generality, I have not a doubt, in my own
mind, about the point. :

°90. Assuming, then, thatit 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 ” isa good one, but a well-qualified
person, at all events, who could offer sound 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 ip 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-
worked northern districts. - -

92. Where are the worst ? ;

Some of the worst, at the present moment, are in South Wales ; some of them,’
I think, are as bad as they can well be. At the same time, there are some excel-
lently maneged in that district, and it is one which contributes about six millions:
of tons of copls per annum. In the chiefiron-works, they are, for the most part,
well-managed ; and others are to be, here and there, found elsewhere. There are
ill-conducted mines in ‘Staffordshire, and also many in North Wales, Shropshire’
and Lancashire ; also in Gloucestershire, and in Somersetshire. With respect to
some parts of Yorkshire, I need only.appeal to the two Barnsley cases. I
would likewise include parts of Derbyshire. When we get more northerly, to
the Cumberland district, and to Durham and Northumberland, certainly things
are greatly improved ;. but again, 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 heat in the up-cast shafts, .

93. Da
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93. Do you find that bad arrangements for ventilation generally go together
with bad arrangements in working the mines? :

No, those arrangements are very unequal. I should, however, call a good
arrangement for working the mine that with which the workman can most easily

get the coal. If he be in fresh air, he will be better placed, so far as getting coal
is concerned. - -

94. In Staffordshire, are not the workings generally over a few acres of ground ?
They are very extensive in the 10-yard coal. '

95. You mentioned police; will you state what you mean by that?

I mean by that, regulations for the conduct of the men, including the arrange?'
ments 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 dttended to. -

96. How is that to be remedied, by an increased number of overmen ?

Yes, an increesed 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 col-
lieries, that the state of the mine becomes much neglected. Your Lordships are
aware that, in some districts, they work continuously, but -that is not common:
The usual arrangement is a day’s 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,
and who i8 considered to see the condition of the workings—the airways,
the stalls, and the faces of the work generally. It is usuel for him, when he
finds anything wrong, to leave some sign, as, 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 ectivity, 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 then find ;- but you will see, generally speaking, that the arrange-
ment above noticed has 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 found 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 never should have gone there at all. We cannot always get at the cause of
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

“be 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 condition of the workings before the men enter the pit, is too
frequently left to one or two men, who may or may not ,go through them in &
proper manner ; and if they do not happen to leave their shovels across, 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
1 would more especially refer to the necessity of having the condition of a mine
properly ascertained before the men go down to their work.

98. And that the parties inspecting should have some power of enforcing
regulations ?

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

99. You do not mean- by that to recommend that there should be any power
conferred by law ?

Not at all. : |

(164, 1) B4 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 Beche, C.B., tive police ? :
F.A.8. That is all ; it is absolutely for their own interest.

sistJunea8ss.” 167 When men have been off working for a day and have come on the next
day, have accidents frequently arisen from that? .

. Veryfrequently ; the case of Risca was one of that kind, a Monday holiday;
and although they said that the right 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 Report 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.

: %02. The gas escapes of its own accord ?
- Yes.

103. Do you recollect the inquiry into the case of the Haswell Colliery ?
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, so as to
enable the gas to escape, on the same principle, very much, as the opening of
that shaft which you have mentioned 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 recommended. There was a little pamphlet, I think,
published in the 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 generally .
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 which reference has been made, we applied to the Registrar-
General to endeavour to obtain, through him and by means of the coroners, a
somewhat detailed account of the needful -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 no inquests
at all ; so that we arrived at no other than a general conclusion, to the effect
that, not only looking at the greater mumber 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 explosions 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 upon 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
in 1835, that in the course of the 25 years preceding the inquiry, 2,070 persons
had perished from colliery explosions, and they considered this number much
under-rated ; is it not the fact that, during the last 10 years, the rate of loas of
life from this cause has not diminished ?

On the contrary, it has increased.

110. You would conceive, from the cause which you have stated, that any
calculation of that sort must be far below 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.

111. 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. 1 am, however, pre-
pared to say, that there are about 34 or 35 millions of tons of coals raised
annuaily in Great Britain and Ireland; not much, 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 & week might be estimated.

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

. 113. Afier 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
the interference of Government could be applied with any great advantage to
the system ?

* Interference” I should certainly. not like. Your Lordships 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
accidents, or that by their neglect persons had perished, their misdeeds, should
there be misdeeds, would be visited upon them. A preliminary investigation was,
therefore, first determined upon, in order to ascertain the facts of the subject
generally; for that purpose, it was copsidered 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
comparison, and 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
mines in different parts of the country, who has himself superintended the
working of mines, and who has just returned from the United "States, where
hLe has been examining their mode of making iron and of working of collieries.
I bave no doubt that from these gentlemen a very efficient general statement will
be forthcoming. What may be further done it would be pr-mature to suppose;
but I can imagine that the country might be divided out into a certain number
of convenient districts, a proper person appoibnted to each district, who should
be duly qualified to ascertain the state of the workings in his district ; that when
they should find any defective workings, anything which would nsk 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 appesl,
inasmuch as they would have the power of showing whether the Inspector’s views

{164. 1.) C ‘ were
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were correct or not. Such is a view which may be taken of the subject, aito -
what may appear desirable at the present moment; but the preliminary investi-
gation is now ordered, and 1 have no doubt, as previously stated, that a great
amount of vatuable 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 ?
: They are merely investigating, as upon a commission, at the present moment.

'}‘}Jﬁ. Are they to inspect the mines in all the districts ? '
ey are to inspect a sufficient number of mines in each district, and ascertain
the general facts connected with it y Andasee

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

118, 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, S | ‘

119. When were they appointed ? -

A few days ago.

?0. Professor Phillips for the North, of course ?

es.

121. You are aware that they have received their instructions for the purpose
already ? |

They have.

122. Have the juries in any instances where lives have been lost by explo-
sions, arising out of bad mapagement and so on, found verdicts of manslaughter

against any of the parties ? .
'I am not aware ; I think there is one case, but I believe Mr. Tremerheere 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 ?

I am not aware of any.

* 124. These Inspectors will have no compulsory powers?

None whatever.

125. Their business will be to inquire, in the first instance, and subseq?lently
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 slightest objection. I should think very much the reverse, because
many of their collieries are so well managed that they might be cited as models
for management in their various districts. ] '

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

I would infer that. -

128. Do accidents ever bappen in coal mines from the want of sufficient
supports, from roofs falling in r

ery frequently.

129. There is no legal means of inspection at present with respect to those
dangers © '

None whatever, ‘ L

. 130. Do you think that it would be advisable that that point should be taken

.into consideration ? , _
: ' : 'The
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" "The instructions which have been alluded to, do ¢ontain, I think, words to the
effeét that the other accidents also shall be looked into.

131. The cases of loss of life from accidents, such as have just been alluded
to, 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
that cause than you do from explosion? = '

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

. 134. Is it the habit of the proprietors of mines fo give compensation in those
cases of injury ? )

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

135. But it is not a general practice?

I know nothing to the contrary; I have known instances where parties bave
supported them for a long time and have also subscribed. An explosion in a
colliery is 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 various 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 supposé
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
resolve 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 vseful models for the imitation of others; and these
would, I think, in the end gladiy avail themselves of such statements for their
pwn interests, since nothing can be more adverse to their interests than accidents
from explosions in their mines. .

137. Are you aware that in the House of Commons there is a Bill pending to
provide for the better Ventilation of Mines and Collieries ?
Iam.

138. Have you seen a copy of that Bill ?
_ Thave.

139. Do you see objections to that Bill ? ‘

1do. My chief objection is, that it would throw too much responsibility
upon officers appeinted by Government, and relieve the owaers and workers of
mines from their responsibility. o

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

141. You do not conceive that it would be possible to carry into execution .a
system of that kind in the collieries?
I should apprehend not at all in the present feeling of the country.

142. Among other precautions which have been taken in mines with the view
of {)}'eventing explosions, has been the use of the Davy lamp ?
- Yes. _
143. Is it not the fact that it has been distinctly proved that the Davy lamp
is not efficient under all circumstances? ' B
It certainly is not ; but, -at the same time, it is but justice to the mémory of
(164, 1.) c 2 : Davy
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Davy to say, that the cases in which it has not been found efficient were per-
fectly well known by him, and announced by him at the time. There does not
appear to have been any discovery as to its inefficiency under certain conditions
not known to Davy, who particularly remarked upon it. I think you will find
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 never contemplated ; whereas there would appear no discovery of the kind,
and it has been found effectual for those things for which he stated that it would
be effectual. _At the same time, there are other modifications of lamps which are
very good. I think I saw in the newspaper that there was one used in some
fiarts of the north, namely, Clanny’s lamp, found whole at the late explosion at.

ebburn. This is a fact of importance, as the great objection which used to be
made to that lamp was, that the glass surrounding the lower part might be very
much heated and bereadily 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 [ have known, as most men do who often go down collieries,
that the men will unscrew their lamps when they should not, uncovering
the flame in order to obtain a better light. It has even been found that the men
have picked the locks, which they have. used onr 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
Jamp ! ) !
1111) the Davy lamp the danger'is, that by means of a strong current of foul air
containing the needful fire-damp, the flame may be made to pass the wire gauze,
and 80 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 the side of the Davy lamp may have caused
some explosions ; but this is precisely what Davy himself said it would do.

: %45. A great heat and a great current ?
es.

142. Might not that be obviated by something transparent being put in front
of it? :

There have been various contrivances; there have been transparent materials
and metallic shields employed, and a variety of contrivances to prevent it.
Shields have been placed inside, which give a reflection at the same time that
they stop the draught. Mr. Biram’s lamp is contrived to reflect 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 ? o

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 flame will become longer

when there is bad air? o )
: Yes; Davy’s lamp, if properly used, is a very useful and effective instrument.

150. In general, when it has failed, ‘has it not been from carelessness in
using it? _
.. Much more so than anything else, 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 1 may use the
term police again, the police is so well arranged that the 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 may or may not use them in good
. condition ;
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condition ; in such collieries there is often no provision made when they go down
the pits for the examination of the lamps.

151. The result being that any one individual may place in jeopardy the lives
of the whole?

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 intro-
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 cut 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. Buddle 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. Buddle, who
was a most excellent and efficient man, and perfectly skilled in colliery work-
1nge,

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 ; Ihave 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 so fatal to life as carbonic acid ?

Certainly not ; butit is nevertheless not a proper ingredient in tke air breathed
by us.

160. Although a person may exist for a Iong 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 ¢

Certainly.

161. Your attention has been called to the Report of the House of Commons
Committee on Coal Mine Accidents in the year 18357

Yes. )
(164.1.) : c3 162, You
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182, You possibly may remember that Mr. Goldsworthy Gurney was examined

B , i
Dela Fj‘é"& C.B., by that Committee ?

.21t June 1849:

I believe so.

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 ?’—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 gize 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
60 Ibs. to the inch, of about the size of a goose-quill, will dislodge 350,000 cubic
feet of air inan 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
15 minutes, let the area of the shafts be the smallest now sunk; such is the
singular dpower of the steam draught.” Are you aware that the apparatus there
deseribed 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 ?
Not the later one ; but 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?

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 that 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 the case of certain steam-engines, is it not ? '

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

169. In lvcomotive engines the draught is obtained in the funnel by that very
means ?- .

It is one of the means by which the drauglt is acceitrated.

170. You have probably read thé Report of the South Shields Committee, in
18422

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 ¢ould be applied without any great cost in most cases?

Respecting the cost, I am not prepered to give an answer; I am quite pre-
pared to say that the principle may often be applied with considerable sucoess;
po doubt, like others, it requires fitting circumstances and attention, Wher
one arrangement cannot be made to work well, another often may. '

173. Can you describe any conditions or circumstances under which Mr.
Gurney’s apparatus would not be applicable?

I should consider Mr. Gurney’s apparatus applicable under general conditions.
So long as the ventilation is produced by a draught of air through the colliery, it
would appear as available, under proper adjustment, as other methods producing
the same effect. Even as respects South Wales, where a large proportion of coal
is got by means of levels, when these require ventilation &t the top, a. draught
of air passing through the working, Mr. Gurney’s principle might be applied as
well as others.

174. Is



PREVENTION OF ACCIDENTE IN COAL MINES. 23

r 174, Is that principle easily regulated as to the quantity of draught?
Very easily; a steam jet is very easily regulated.

175, Do you know more than one case where Mr. Gurneys apparatus has
been applied?
I do not.

176. It has been an invention, or has been before the public for 20 years,
_.bui:q hm} r:iot been applied to the present, day; do you know what is the reason ?
o, I do not. '

177. Would it not produce a current much more strongly than by the
ordinary mode ?
I 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 ? h
The heat is there limited to a certain extent in its power; certainly, by a well-
combined system of the steam jet, you may obtain an extent of power.

179. Then it admits of regulation to almost any extent?

1 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. Are 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 that 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; is it a moist air which circulates
"through the pit?
1 am not at all aware, practically ; I never was in a pit where that jet was used.

185. 18 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 owner, because in turning in the
water great injury may be done to the workings.

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

188. This would be a much more economical as well as a much more efficient
mode ¢

I can easily understand that, not only by these means, but by others, you
may so tura down the products of combustion ; and I canunderstand that they may
be employed to put out fires.

(164.1) c4 189, You
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189. You have spoken of other modes; will you describe what other modes
you conceive would be equally applicable ?

I conceive that Mr. Struve’s plan of pumping up might be applied, because if
You can pump the air through, the same thing may be accomplished, or if you can
get Mr. Brunton’s plan to bear, or any other mechanical 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.

190. But you are not now prepared to explain the relative efficiency of one
Plan or the other? : ‘

Jam pot. - ,

191. Ts 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 arrangements noticed,
a very powerful 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 same cost, as in the case of the
steam jet ? .

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

The Witness is directed to withdraw.

SEYMOUR TREMENHEERE, Esquire, is called in, and exél'mined
as follows :

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 condition of the population prin-
cipally ? '

To visit them externally, -

196. It is not your business to examine them underground ?

Not at all.

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

I bave, 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. -

198. 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?

1 should say that defective ventilation is one of the most prominént causes, but
I think that the Returns, as far as they have occasionally been made privately,
show that there are many other causes from which very serious accidents occur,
such as the falling of roofs, defective machinery for raising the people, and ather
matters. =

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

lead to the occurrence of such accidents? o .
The want of proper skill in the managers, mining engineers, &c., I have no
doubt, is a very prominent cause of such accidents, entirely apart from physical

causes.

200. Your duties not taking you underground, we exclude physical ;auses,
" : hecause
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because we presume that you have not had an opportunity of examining into
them ?
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 condutt the working of the coal mines, or the
overseers ? :

Sometimes the lessees conduct them themselves; in such cases, the previous
answer would apply, that there is great incompetence very oiten 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 the 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, they 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 you conceive that there is any large proportion at present who are
_8o far educated ¢

I think it may be 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 been
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 ¢

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.

(164.1.) D 214. 1Is
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214. Is not the viewer of a mine one of the most intelligent engineers of the
country ?

No doubt 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 kingdom. '

215, Even the class of viewers in some parts of the country are very inferior
to %wse who have been alluded to in the north of England, are they not ?
o doubt,

216. Have you ever turned your attentibn, in the course of considering this
subject, to the possibility of improving the condition of that class of persons in
respect of education and intelligence ¢

I have.

21{17?. Are 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 fuoot 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 1 thiok are considering whether something of the kind cannot be 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. 1If they will allow me to read it,
it will show clearly what my notions are upon the matter, .

219. Tt is desirable that you should do so? ‘

*The 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 whose early life was
Passed, as it were, almost entirely in the pits, and whose characters have
been formed under the old mode of management. Nevertheless, I am inclined
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 would tend
to'quicken the progress towards a better state of things.

“ Although many excellent schoolhouses have been built within the 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 tno low an 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 little 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 emplovers and others in removing the lingering preju-
dices and suspicions, and the common preference for inferior schoois; and who
would give practical proof to® 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 respect. y
* But, indeed, the whole question of education in this great and importaut
mineral distriot deserves a more enlarged consideration than has yet been given
toit. 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 colliers and miners in their combinations and strikes, and
the burden of no slight addition to their fixed capital imposed on many of the
Erincipal works, in consequence of their liability to those untoward occurrences,
ave already produced a general, though inadequate effort to raise the intelli-
gence of the 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. It is of great importance to the
employers that these men (the under-viewers, waste-men, &c.) should not only
be thoroughly trustworthy, but should possess a degree of acquirement and
intelligence much above the ordinary level. Upon the right discharge 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 satistactorily. There is an acknowleged want of men properly qualified
for & large portion of these situations, and no means have yet been taken with
the special view of supplying this want. Appointments to these 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 district so compact as this, and where all the employers
have, in this respect, a common object, a verylittle grrangement would be neces-
sary to produce in a few years a number of men as Well 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 each 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 allow them to remain at the day-school, which
they now almost invariably leave too early, until the age of between 13 and
14, They would then commence work in the pits in the usual course; first,
as drawers, &c., agd when their strength 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 & 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 six months, during which time they would attend the lectures, either avail-
ing themselves daily of the various railways which would in most instances
enable the young 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.) p2 after,
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"They would then retura to their employment as pitmen, and without doubt would
be in general the most eligible candidates for the situations of trust above referred

818t June 1849. o 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 on useful and entertaining subjects, &e. 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 pitmen, and the almost
entire want, under present circumstances, of any adequate stimulus to mental
exertion (inasmugch as theirs is an unnskilled 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 waunting. 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 geuneral,
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 generally 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-
fine themselves to a mode of raising the qualifications for the lower grades of
employment. Itis satisfactory to be able to say that, notwithstanding the depres-
sion of the coal trade of the north during the last four or five years, very liberal
discussions have not been 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 Yorkshire, 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 wil 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 through 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 be some such scheme

taken up by the colliery interest in the different parts of the country?
1 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 persons connected with
collieries ?

"1 do nat think, ‘at present, that I can say that I have had sufficiently distinct
communications with gentlemen in ather 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; Héve
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225, Have you found it favourably received ?
" T have. :

226. There is a consciousness upon the part of a large number of the managers
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 given
to us by Sir Henry De la Beche,'the Government has lately determined to
appoint certain Inspectors for the purpose of inquiring and communicating
inf;rmation and advice to the owners of coflieries ?

es.

228. You were employed last year and the year before by the Government in
making certain inquiries into the systems established in France, in Belgium, and
in Germany §

Yes.

229. Are you aware of the circumstances under which the step to which
allusion has been made, was taken by the Secretary of State in thig 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 thatin any step taken by the Government, the officers to which
it migl;t confide 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. ‘T'o prevent misapprehension, I should like to state
a little further what I mean by 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 that he may verify the fact whether he has been conducted through the

whole of the workings ; 50 far, and I think no further, would it be necessary to
give what may be omlled 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 ?

From what I have seen of the mode of conducting the inspection on the Con-
tineut, and from conversations with a great pumber of the persons at the head of
the establishments on the Continent for that purpose, 1 feel quite convinced that
no inspection can be satisfactorily conducted unless the Inspector has access to
the plans of the mine. - )

(164, 1.) p3 236. What
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236. What do you mean exactly by the * plans” ? '
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 examine
per;onally to any extent which they might think necessary?

esl

%39. Under 2 penalty in case of obstruction ?
es.

%40. You state that that is the practice on the Continent ?
do. - '

241. Are 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 it. I understand that it is now under consideration by the
Government to legislate upon this question ; with that view, probably, I 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 legislalion on this
subject, and its practical working; and it appears that France under Napoleon,
and France under constitutional Government, Belgium under conslitutional
Government, and Germany under its paternal Governments, or whatever they
may be called,—all these, although they are virtaally proprietors of the mines,
have felt that their duty, as proprietors, is to allow an inspection of the mines.

244. How is a proprietor to do otherwise; if I let 2 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
an inspection effectual, parties should be invested with absolute authority to go
down the mine, and that any obstruction should subject the parties obstructing
to 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
3y is necessary for an effectual inspection of the mine? '

1 do not think that any inspection can be effectual without it.

248. At the same time, supposing it were thought desirable to authorize
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

manager of\the mine, do you think that it would be an improvement upon the
SN ¢ - 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.

250. Supposing that in the course of their operations they should find
themselves admitted to a considerable number of the best managed mines, and
erhaps some others, and that they were enabled thereby to tender useful advice
in 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 a2 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; at'the same time, I very much doubt whether the
inspection of persons, merely voluntarily admitted, will be effectual, and whether
they will be admitted into a great 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 ever 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 hap-
pens, Ihave managed to get them done pretly fairly ; I may say, with regard
to the most important part of it (that of putting an end to the employment of
females in mines), almost entirely without any collisions at all, simply by
employing a certain number of professional persons in different parts of the
kingdom, and, through their instrumentality, effecting the abject.

254. Do not you think that the same skilful and good management would
enable the Inspectors 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 i that wmatter; in fact, it has
been more to their advantage 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
have, in all respects, favoured my inquiries.

255. Do not you think that their interest would coincide very much with the
recommendations made by the Inspector in the other case?

Undoubtedly, their well-understood interests would have induced them, from
the first, to obtain the very best possible advice in originally *laying out”
their collieries ; but it very seldom happens that men of no very high degree
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8. Tr;nenheﬂa, of intelligence, as many of those managers of small collieries are, know how to
5. act upon their well-understood interests, and 1 do not think that we can at all
218t June 184g, depend upon that as a guide.

_— 256. Are there not cases in which it is possible that their property (for their
minerals are their property in 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 ? .

I do not think that it need at all arrive at that. If by “inconvenient pub-
licity ” is meant their being liable to have the actual state of their mines
exhibited faithfully before a coroner’s jury, I think that is quite 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 alluded 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 mine for the purpose of examining its circumstances
as regarded ventilation, would have an ample opportunity, of course, of abserving
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 theit property?

I really think that no such jealousy would arise to any extent, provided proper
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, I do not think any jealousy need arise ia that

respect.

258, That is your opinion ?
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 the lessees of col-
lieries generally ? _
Not generally. I said in certain districts.

261. Have you ever had charge of a mine? )
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 I started by saying, that I had no practical experience in the
matter myself. DMy opinions are formed from communication with 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 those
grounds I form my opinion. _

262. In communicating with those parties as you would communicate with
any other parties in the discharge of such duties as are reposed in you, are you
led to conclude that any of them are uneducated persons ¢

Yes.

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

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

impression of the educated and intelligent viewers is not that of your Lordship.
264."Is
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. 264. Is it not the practice to select the overmen from the best workmen,
':il!St theosame as you select a serjeant or corporal from the best soldiers, in the
istrict ? )
_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 that the circumstances are sufficiently analogous to the case of England to
enable you to argue from the one to the 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 ote 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 Continent 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 that 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
gocial and other circumstances most analogous to the case of this country ?

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 all over 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 grant, 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 councession, and
also by the decree of Napoleon, in the year 1813, everything is to be done,

“sur les rapports de streté et de salubrité,”” 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 of 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 ¢
In Germany, beyond the Rhine, they pay one-tenth of the gross produce.

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

the old provinces of Germany.

%71. In all those countries the Government stand in the relation of owner?
es.

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 the owners of mineral property, and they

t164.1.) E submit

8. Tremenheere,
Esg.

21st June 1845



S. Tremenkeere,
Esg.

S ————

218t June 1849,

34 MINUTES OF EVIDENCE BEFORE SELECT COMMITTEE ON THE

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.

9274, Have you any information with respect to the system of mining in
America ?
None.

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

I have talked on the subject with a great many of the most intelligent mining
managers of Northumberland, Durham, Yorkshire, Scotland, Derbyshire, Shrop-
shire, South Staflordshire, 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 lives very needlessly sacrificed, in num-
bers of cases, from the want of proper precsutions; 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 amopg 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/ was to
be imposed upon any manager or owner of mines who did not conform to what
was recommended by the Inspector; and this without appeal,

277. That is in the present Bill. Are you aware that a short time ago 2 public
meeting was held at,Newcastle, attended by owners and lessees of mines, and by
viewers and persons of all classes, at which resolutions were adopted expressing
the opinion of the meeting that a system of inspection was necessary, and onght
to be enforced by the Legislature ? ,

I am not aware that such a meeting took place.

278, You stated that the most eminent viewers supported the proposition ?
Yes.

279, Mr. Nicholas Wood ? 4

Yes, no doubt, most anxious for it; Mr. Hunter, Mr. Forster, Mr. Thomas
John Taylor, and others. I think I ought to add, that shortly after the intro-
duction of that Bill in 1847, by those gentlemen who have been mentioned, I
was requested by Sir George Grey to go down to Northumberland, to communi-
cate personally with a Committee of Viewers, in order that we might endeavour
to arrive at an understanding of what would be a practical measure of mining
inspection. I was met on that aoccasion by a Committee appointed by the Coal
Trade, consisting of Mr. Nicholas Wood, Mr. Thomas John 'f_[‘aylor, Mr.
Philipson, and others; at all events, they were a Committee appointed by the
Coal Trade themselves, and therefore consisted of the most intelligent men ;

after a few hours’ conversation, they being all most favourable to a system of

inspection, we did come to an understanding of what would be a measure which,

according to their opinion, would work well, without obstruction and withoyt
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 #his ques-
tion, my opinion is, that a measure, sprecisely 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?

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 any explosion arose, there would be on record evidence to lay
before a coroner's 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
beer 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, persons 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 before
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.

9892. Then a difficulty in the case of the present Inspectors will be, that they
have no power given them to inspect & mine in case of an unwillingness on the
part of the manager ?

That is very true.

283. It is & trial ¢

Yes ; at the same time, there is little 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 has discovered there
to¢the manager, and that the manager then 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 ?

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 ; thére would be no guarantee 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 own independently, but that he and
theY Inspector together should have the power of naming an umpire *

es,

286. Supppsing 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
15 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
balf 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 you
and the Coal Trade Committee; was it previously 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 Government. 1 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
T was permitted by Sir George Grey to go to the Continent to report to him
upon' what was doing in France and Belgium.

290. Was it after that Report that you had the communication:of which you
bave 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 not?

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 diminish the liability to accidents, considerably in
the case of Belgium. If the Committee will allow me, I will read to them this
statement from my Report :—* The Annual Statement published by the Minister
of Public Works 1n 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 o
killed, by various accidents, has diminished 15 per cent.; and a subsequent
table shows, as regards 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.”” The care
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 published,
of which this is one ; —* The average bumber of workmen employed in the mines
and collieries of Belgium, from 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 peried, * 377; by falling in of material,
between71840 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 ?

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

293. In the numbers referring to the explosions, the proportion of accidents
has decreased materially in the latter period ?
Yes.

294. So far as explosions are concerned, there has been a considerable dimi-
nution in the latter period ?
No doubt.

995. But the accidents from the falling in of the roof appear to have in-
creased considerably in the latter period, do they not? .

In the latter period, between 1840 and 1844, there were 259 ; 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.

997, 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 182} and 1840, 67, Divers accidents in the
pits between 1840 and 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 escending by ladders, between 1840 and 1844, 45; be-
tween 1835 and 1839, 37 ; and between 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 a 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 collieries of Belgium from 1840 to 1844,
with 40,000 at Newcastle or Sunderland, or any part of this country, to show
the proportion of accidents ? _ )

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 mining district of this kingdom. In the vext 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
apy kind ; but we ought to have.

299. It is a remarkable circumstance that in the table which you have read,
excepting in descending or ascending by cords or chains in almost all the classes
of accidents, other than explosion, there has been a considerable increase in the
latter period?

Yes.
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300. Whereas the decrease by explosion has been very great ?

Yes ; 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 falling 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 aré 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 Belgium, 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, 1 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,
and 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.” *“Ils les feront accom-

agner par les directeurs et maitres mineurs, afin que ceux-ci puissent satisfaire

a toutes les informations qu'il serait utile de prendre sous les rapports de siireté
et de salubrité.”

'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 bad not considered so much as I had; therefore, as they were not pre-

pared with any measure, and I happened to be, they were good enough to accept,
in substance, my ideas upon the matter.

302. We 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 your 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 expression 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 on 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 difficalt to manage, and wherever & considerable number of them are ina
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.coal-field of that part of
Belgium, and where a great number of the mines are worked on ancient conces-
sions, dating from & period previous to the legislation upon the subject, there are,
out of 60 mines in that district, an average 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 machiaery 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 poiat of fact, notwithstanding the compulsory
powers given by that law, they do not arrive at making all the mines ix:1 every

istrict
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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 effects, than are produced on the Continent, by giving the Inspector the
power of resorting to & process of law to enforee his recommendation.

305. In Scotland there is no inquiry by coroner’s jury ?
No, and it is a great defect,

306. Therefore, 8o 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, 1 think, of a very serious nature, because, if I
recollect rightly, the law of Scotland is, that inquiries take place before the
Procurator Fiscal in sll instances in which any wilful neglect has been shown;
it would therefore be a question whether, when a mine had been reported
dangerous by the Inspector, and an explosion took place in that mine, the loss
of life did not arise from some wilful neglect.

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

I am not aware that there is; I know that there is naturally 4 very strong
feeling in coroners’ jurics to deal leniently with cases of this kind, and 1 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 mot by evidence of a contrary mature; 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 for the injury which they have sustained by the death?

Yes.

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

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 the 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 France have the zelatives of any workman 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 ! have a strong impression that they have, according to the Penal Code.
I would beg further to make an 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 ?

812. Supposing the machinery to be adapted for the complete ventilation of
a mine, opened to & 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 that question. I
think it also strengthens the presumption in favour of inspection. It is gene-
rally, I appreliend, from a want of previous foresight that such a question would
arise. It 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 considered beforehand by the °‘ Engineer of 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 the whole of
this coal may be got out in the most artistical way, and how, in so doing, they
will maintain a thorough ventilation during the period required. I think, there-
fore, that the difficulty which your Lordship has seen, forms another argument in
favour of increasing the intelligence of the mine viewers and managers. I do
not think it will be found, that in mines managed by really competent persons,
that 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 persons 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 the 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 the actual state of the mine, would not any inconvenience of that kind be
obviated ?

I do not think it would, because it resolves itself again into a question of ex-
pense ; 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 from 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 2 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 Venerts, 22° Junii 1849.

The LORD WHARNCLIFFE in the Chair.

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

%l& YOU were originally educated for the medical profession ?
was.

316. You are now a magistrate for the counties of Devon and Cornwall, and
live in the West of England ?

I do.

317. Have you turned your attention, for a considerable number of years, to
subjects connected with the mining interests of this country?

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

318. Will you state shortly in what capacities yov have had your attention
turned to these subjects, and what opportunities you have had of pursuing their
study ¢ '

My attention was first drawn to this subject from my chemical pursuits; I
was & lecturer on chemistry in London in 1822, and the subject of fire-damp
explosions was often experimentally brought before me: Sir Humphrey Davy’s
lamp at that time was a subject of considerable interest, and I made a great many
experiments in connexion with wire-gauze, 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 then gave evidence upon those subjects before the Committee of
1835'in the House of Commons ? :

Evidenqeenlhe

Accdents in
Coal Mines.

G. Gurwey, Ex.
22d June 184g.

1 did ; but those experiments were more particularly 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 ¢
Upon that subject.

321. Since the period et which that Committee sat, bave you still further
pursued those investigations ?

1 have.

322. Has your study of these subjects led you to any further conclusions or

discoveries connected with them ¢

The question of safety of the wire-gauze lamp, under certain conditions,
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 which 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 applicable 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 2 locomotive engine; therefore, my attention was more particularly directed
to the application of it to mines : in 1835 | 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 best means of doing it.

325. Will you, as shortly as you can, 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 fergo; the other acts by rarefaction ; low-
pressure steam has no momentum of escapage; it escapes comparatively slowly
into the air; high-pressure steam escapes with considerable furce; 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 latter to that below, or equal only to the pressure of the atmaosphere.
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 301lbs. or 40lbs. 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 firg at the
bottom of the upcast shaft, the heat has been carried in the form of steam ; 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 express it, the whole column of air up the shaft beforeit;
the column of air in the shaft being thus driven out, a call is immediately made
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 leave 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 shaft. :

:328. If it were applied in both ways, would it offer any additional advantage ?

‘1t would afford an extra power if it were wanted; but there is almost an
uolimited power 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-
fore there is no occasion to complicate the application of it with two forces 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 case, was on fire, and we were obliged to ma}&e
‘ the
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the best of the means which we had at hand. Qur steam-pipes being limited, G. Gurney, Esq.
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 the column, offered great resistance : there was a pressure of
upwards of a ton against the stopping; but this was a special case.

22d June 1849.

329. Will you explain the process by which you apply this steam-jet to the
ventilation of a mine? : ‘
. 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 same. Vide Appendix, * Section of Up- Pide Appendix L
cast Shaft,” Letter C. fig. 1]—and the jets are so placed that each may take Plan, No.L
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?
Yes.

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

steam ?

- Yes; this is the actual drawing of the Seaton Delaval apparatus—[producing
the same. See Appendix]—it was taken from the one in the Report of the South  ziq,
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 near the bottom of the upcast
shaft ? '

Near the 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 you have the furnace below?
In this case the steam happened to be below to supply an engine ; therefore
it was used therein ; but in any case where it is desirable to have the steam from
above, this represents it—[showing the same. Sce Appendix, * Section of g,
upcast Shaft,” Letter A, fig. 1l.]—Here is the boiler at the surface, and a
" steam-pipe is carried down the shaft, and communicates with the series of jets;
the whole apparatus is a series of jets, nothing more.

836. Of what size are the jets? ,

About the size of a goose-quill ; from an eighth of an inch to a quartier; it
depends upon the pressure in the boiler ; if you have a pressure of 60lbs. 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.

338. But a greater number of them ?

If they are within-18 inches of each other, they will lift the column ; if they
are further apart, and the resistance of the galleries is great, the air to supply
the 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 not quite certain.

(164.2) F2 340. Where.
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340. Where is that?
That is near Monkwearmouth.

341. The supply is continuous, not intermitting ? '
- 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.

342, 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 exbaustion
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; one leg is passed into the “ in-take,” as it is called.

h;3f4(:"u'.‘That is the passage by which the current passes from the downcast
shaft ? o

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 dranght, and, in short, such a
power as is required to pass the large mines in the North.

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 ? o

1 find, from a series of experiments, whick I have made upon the subject, on
the difficulty of air passing through tortuous passages and uneven surfaces, that
in the ordinary sized mines 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 water-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 equal to
24 inches of mercury ? :
"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; & column of a foot is equal to about an
inch of mercury; the barometer stands at about 30 inches, and water about

¢33 feet; so that, in round numbers, you may say an inch of one to a foot
' of
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of the other. Here ig 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 considerable time, and doubted up to almost the
last 12 months. [ am sorry that I could not get the proper apparatus to show
it to the Committee, having no boiler at hand, but I have done the best I can;
I have brought some apparatus by which I can show the Committee the
pr_inci;ile.—[lee Witness produces the same, and exhibits experiments lo the Com~
milice.

354. The ex_haustion is made in the recesses of the mine ¢
The exhaustion is made immediately behind the jets, which communicate te
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 alternative,

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

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 galleries of the mine.

858. 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 ?

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, thatifI driveitin bya jet at a little distance,
according to the diagram before us, the quantity of air which fills the one, although
at very little momentur, will draw after it enough air to fill the other 20 times;
and 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
o 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 charge of my lungs will drive sufficient air before it to fill it several times.
That experiment shows that there 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 this jet, you can obtain a pressure of
24 inches of mercury to the square inch? ]

We could do it supposing it to be wanted; but in B’'mine it is out of the
question ; such a force as that would pull the mine actually in; twe or three
inches of water is quite enough for ventilation.

861. A pressure equal to 24 inches of mercury would be equivalent to what,
ie the water-gauge ?
About twenty-four feet of water.

362. Two feet being a very heavy pressure from the current under ordinary
circamstances 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 mipne ?
Yes.

366. Mr. Darlington’s ?
Yes. '

367, There ydu carried it to a pressure of two feet of water?
About two feet. ‘ g

368. Did it succeed perfectly 7
Perfectly.

369. 1t extinguished the fire ?
Yes.

370. It was not extinguished bj 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 mine by means of this current?

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 square
foot area, consequently it moved at the rate also of 6,000 feet per minute.

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?
- Noj;. it was on the 29th of April.

376. The current was something more than a mile 2 minute?
Yes.

377. There is no ascending force 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 heated air, you
obtained a current of 6,000 feet per minute §

Yes. :
379. Would
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379, Would that be sufficient in the case of a fiery mine for effective ven-

tilation ¢

No.

380. What is considered to be a necessary current 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 as much as what you produced at the mine to which
you have referred 7 - :

Yes ; in this case we had only a single jet and a single cylinder for a special
purpose.

382. At each shaft? :

At each shaft : with reference to quantity of air for ventilation, Mr. Forster,
in a letter of the 11th December, says, that before applying the steam, he bad
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

ste;m, gs shown in the diagram before us, and immediately the ventilation rose
to 79,369.

383. That is a very considerable rate of current, 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 pér cent. upon what?
Upon the old ventilation.

385. Upon the 50,0007
Fifty-three thousand ; which was from two upcast shafts and two furnaces.

886. When you talk of 100 per cent.,, you mean 100 per cent. upon that
quantity? 7 L

Fifty per cent. upon the original quantity ; it is now 79,000 up one shaft: if
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 mixed with air to he explosive. Mr. Forster
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?
It 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 is 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.) F 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 men 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 goes 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 account 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 ? ~
Very little.

396. Perhaps it may depend upon local circumstances 2

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 pian by which you apt)ly your
principle with a number of jets filling the area of the shaft ?
So arranged as to lift the whole column.

398, In 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, one by placing
the jets in a ** dumb-drift,” as it is technically called.

399. That would go in obliquely ?
Yes.

400. Then you would lose some force ?

Not a great deal, you would lose some; that is one arrangement [showing the
same on @ 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 cages had to pass up
and down the shaft, there would be no difficalty in practice. o

401. There is no difficulty in practice in so applying it as to enable the colliers
to make use of the same shaft ? o

None whatever; these inner jets [skowing the same] 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 have any effect

in ;xrxterfering with the column of air descending ?
0.

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

A few pounds ; except the boiler, the cost of it is so trifling, that it need scarcely
be considered ; Mr. Forster stated at a meeting at Newcastle that it was less than
that for furnace ventilation ; he said the expense of furnace-bars is greater than
the steam-jets; 51 will pay for the whole.

404. A single jet? ' .
No, a series of jets. :
405. What
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405, 'What sized boiler would there be ?

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
areas, you require a more powerful boiler; but if only short passages, one of
very small power. As & matter of practice, it is better to have alarge 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 lbs. at least.

407. To produce the same velocity of current, would there be much difference
of expense belween 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, orexpose
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 that you require is the boiler, and one man in attendance to 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 cubic 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 the
workmen? 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 ere, the warmer they become. In the deep mine at Monk Wearmouth
the temperature is always about 80°.

415. What was the first mine at which this principle was applied ?

The Seaton Delaval Mine. There was 2 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; therefore, 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—[handing it in].

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

(164.2) G ' 418. You

G Gumey, Esq.

22d June 1849.




G. Gurney, Esg.
gad June 1849.

50 MINUTES OF EVIDENCE BEFORE SELECT COMMITTER ON THE

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? '

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 responsibility,
“ upon my mettle.” The principle of “ vis & fergo,”” 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. Tke high-pressure steam-jet is now in universal application in the case of

‘locomotive engines !

1t is.

423. For the purpose of producing a draught in the funnel ?

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 ?
(?ertainly.

496. This letter of Mr. Forster states, that his attention was tm:ned to ghe
subject of this apparatus from the evidence given in 1835, and the information
obtained by the South Shields Committee in 1839, and that at Seaton Delaval
the apparatus was applied in the course of last year ? ;

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 :

VEenrinaTioN oF Coar Mings.

To the Editor of the Gateshead Observer.
Sir, . . ]

Will you have the goodness to insert the following in your widely-circulated paper?

It wiil be in the recollection of many that Mr. Gurney, the discoverer of tl‘l‘e Bude
Light, suggested to the Parliamentary Committee which, in 1835, examined into the Causes
of Accidentsin Coal-mines,” the application of high-pressure steam for procuring an increased
force of ventilation ; end again, in 1839, when the South Shields Committee, appointed to
investigate the causes of accidents, were making their examinations, he more fully detailed
the power, safety, cheapnessand facility of its application ; since that time it does not appear
to have been at all noticed by scientific men.

About the middie of this year, whilst in London, 1attended a lecture (at the Polytechnic
. Institution
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Institution in Regent-street)ona “jet of ateam,” in which the lecturer proved, by theexperiments

he made, the benefits to be derived in ventilation from high-pressure steam ; so convinced was

I of its utility, that f determined to make the experiment atSeaton Delaval Colliery,and the
lan has now been in operation one month, and has far exceeded my expectations,

There are four downcast shafts, each eight feet diameter, and, after making allowaunce
for the cage-guides, buntons, &c., the area is 150 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 cubic feet per minute, which is ah increase of nearly 50 per cent.: the apparatus
at present is only applied at one of the upcast shafts, and { am pretty confident if another
one were erected at the other upcast, a corresponding increase would be the result ; a short
time, however, will prove this, as one is in course of erection.

To myself this experiment affords the greatest gratification, as, before the apparatus was
erected, carburetted hydrogen gas was occasicnally seen at the edge of the goaves; but
since, it has entirely disappeared, and I entertain sanguine hopes it will not be met with at
those points again. ,

I may be aliowed fo remark, that‘the extreme distance of the workings in Delaval
Colliery from the shafts, in three districts, exceeds & 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 lights are used with perfect safety ; but in working
the pillars, or what is termed the * broken mine,” the Davy lamps are invariably used as a
necessary precaution.

1 forward you a drawing of the high-pressure steam apparatus as applied at Delaval,
with the necessary references; and I have only further to add, that I claim no credit to
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 few remarks, but with
the hope that they may be the means of inducing other parties interested in this and other
districts to adopt this most useful and cheap mode of ventilating coal-mimes.

I beg to remain, sir,
Your obedient servant,

7, Lllison-place, Newcastle-on-Tyne, Tkhomas E. Forster,
11 December 1848,

427. What proportion of steam would be required in relation to the diameter
of the shaft?

A jet of steam of 50 Ibs. 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, ! 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 ventiiated, the greater the power of
exhaustion ?

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

- 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 aflect the number of jets ; that would only
affect the pressure of the steam necessary. In your boiler you might have 50 1bs.
ressure, and only work at 20 lbs,, that is, allow 20 to pass the * throttle,” as
it is called ; then if you required more, you would open the handle larger; you
might thus get 30, 40 or 50 Ibs. ; 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 weights of the two shafts does
not vary to a sensible quantity. If 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,
which 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
ventilation,

431. Do you find that the state of the barometer affects it *
No.
(164.2.) G2 432. Is
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The laws of aériform and ot he same ; we know, if we draw water
through a tube connected with a series, it wi uch ope or two and not
. through the rest ; but if it is pressed, it will strain throug whole; the blood,
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432. Is it necessary to place these high-pressure steam-jets at any particular
part of the upcast 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 matter where it is
placed; it is not worth consideration,

434, 1t would be better at the bottom ; but it is not worth calculation ?

It is not worth calculation ; if 1 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 out 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. What 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? i

The visible indication of the water-gauge is no measure of ventilation ; 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 furpace 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 through; a smaller quantity will pass
to the furnace, 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°. 1t 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 versd.

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 Committee
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 ext:;aordinary
and powerful draught, incredible to those who have not seen it; ventilation 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 mechz}mcal
means. We may employ this means, and obtain a draught of any quantity or
intensity at pleasure. The same effect would be produced either in an up-shaft
or down; I think if the current, instead of being made in the upcast shaft, were
made in the down, it would hbe 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 upcast shaft. But if air be in plus, it will percolate through every gallery.

for
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for instance, from the heart is pressed through every anastomosing vessel; this
would not be the case if drawn through. So in mines ; if a strong current of air

Q. Gurney, Esq.

be driven down, instead of being drawn up, we shall have a greater chance of 92d June 1849.

- ventilating 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?

Yes, 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 so 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 wlien you have an elastie 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 Le 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 I 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 ?
1t 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 fuelis 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 I 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. Tt 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 low a pressure,
instead of a powerful high-pressure steam, on the one hand, and, secondly, by
not putting in a sufficient number of jets to lift the whole column of air in
the shaft; if they are too few, the compressed air in front will run back to the
exhaustion behind.

(164.2.) c3 454, There
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G. Gurney, £sg. ~ 454. There is no advantage in producing rarefaction bv low-pressure above
—— that of the present system ?
None ; on the contrary, more expensive ; for you have a boiler and steam to

sad June 1849.
' do that which a naked fire would do.

455. Will you describe, shortly and precisely, the case in which you applied
your plan to the extinction of a fire in a coal-mine in lLancashire; first of all,
what was the condition of the mine when you were applied to, and what was
the method which you adopted for extinguishing the fire ?

Perhaps I had better “ begin at the beginning.” I received a letter from Mr.

- Darlington, stating that one of his mines was on fire; he was a perfect stranger
to me; he did not even know my address ; his letter was sent 10 London 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 uot here (if I had
thought that this question would be asked I would bave brought it with me),
stating that a mine of his was on fire ; that they had stopped it down; that the
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 slow 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 the 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 together. But an idea struck me, that I theught would get over the
difficulty ; the idea, perhaps, more readily struck me than it would have done
anybody else, in 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 2 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 whole of the oxygen was combined. I found that
very little fire would do this, and that, 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. '

Vide Appendix I. 456. In combustible gases? ‘

Plao No. I . yeg, extinguishable gases. Therefore, it appeared w me that, if we madea
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 might draw the air of the
atmosphere down through the fire, and drive the nitrogen 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 difficuit; and,
secondly, they 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 of it, and,
perhaps, is one that 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
use 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
would 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 principles in
practice, we succeeded in putting out the fire.

458. Did
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458. Did you coavince them by your reasoning, or by some experiment ?
I convinced them by my reasoning.

-

*%59. You prevailed upon them to allow you to apply methods ?
€s. :

460. Will you describe how you effected the object ?
We sent to Wigan, seven or eight miles, and got some gas-tubes for steam-

pires; 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,
the first for the purpose of driving the choke-damp through water ; I thought
it dangerous to pass 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?
Yes. :

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. Then 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
the 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 tie, 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 through the mine; 1
kept it on for five 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 about six hours; we then withdrew the furnace fire,
and drove fresh air through the mune.

474. By the same means?

By exactly the same means; at the end of two hours and twenty minutes,

which I think was the time the cloudy appearance at the exit shaft diszppeared,
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and soon after, on placing a safety-lamp in it, we found that it burned freely ;
I 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 workings; 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. Darlington, as he had
influence with the men, to go down to prevent them from entering the mine ;
fearing that 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 },1 therefore, I desired him not to allow them to go into 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 jet of the upcast shaft?
Yes; the men went down the next morning, and passed all through the workings;
aud found the fire all extinguished. '

478. What distance was the fire from the shaft ?
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 Mr. 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 puiting out
:standing fires in mines, which are generally built off : in the galleries of the
upper levels there was an accumaulation of fire-damp ; this level was out of the
-air-course, and therefore could not be removed by the current ; he went down, I
wunderstand, 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 Jarge 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 off the fire, and blew the choke-
-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 the standing fires in mines
‘they are built off 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 1s also equally clear,that after you have extinguished it, by steam you can reduce
the temperature to 212°, 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 you 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 for 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.

Fa

481. It goes very deep?

Yes; one reason for it breaking out afresh is, that -air is sometimes pent
up against the fire; and another reasonis, 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 ; ;nd

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, I do not know ; if he fails, he will fail in the second process; not
from the first. 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 bad 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 104, 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 much affected by the depth of the mine and the height
of the shafts?

No; that does not affect high-pressure ventilation; no matter what the depth
of the shaftsare; if the two columns, the downcast and the upcast, 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 acres, 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 course 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 process which are essentially

necessary to success.

490. What are those? '

I spoke just now of the force which, in the downcast shaft, we have to
contend with, which 1 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
case, we had upwards of a ton pressure o overcome; the buoyancy was deca-
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 contend against.

491, In the case which you mention, you overcame it ?

Yes, we did overcome it; if I could not overcome it in quantity, I could by
inteusity ; I could do so, no matter what the resistance, by taking longer time.
1f I had reduced my cylinder to half the size, I should have had four times the
power, but then 1 should have been four times longer about it.

492. You say that that fire had been burning for a fortnight; supposing that
you had not been called in, and extinguished it, what would have been the effect
of it, would it have been extended rapidly ?

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 miine they would have had, most likely, a violent
explosion. ‘There are explosions arising from the same cause, and some frightful
ones. In one case, close to Mr. Darlington’s, I ama told, an explosion occurred
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G. Gurney, Esq. by which: they. had: all their head-gear burnt down; the trams melted in the
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mine; the flame came up two or three and twenty 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 said, 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 to be hermetically sealed. There is a very slow
rate of combustion going on in those eases, as I have previously stated ; air
is supplied also, k think, by being passed through the same fissures as those
through which water percolates ; we know. that water percolates to great depths;
and where water will percolate, air will follow. Water percolates into those
seemingly hermetically sealed places, and draws air with it sufficient to keep
up combustion at a slow rate. The process used at M. Darlington’s is given in
a letter written by him. '

The Witness delivers in the following letter :

”

A Coar Mixe oN Fire.

To the Editor of “ The Times.”

Sir,—The following successful result of an experiment made to put out a fire in a coal-
wnine is so important, that I feel 2 statement of the particulars will be interesting to your
readers. On Monday morning, the 2d instant, one of my coal-mines at Astley was dis-
covered to be on fire, and had spread to such an alarming extent as to prevent all access by
the usual shafts. We immediately put out all the fires about the works, and requested the
cottagers in the neighbourhood to do the same, for fear of an explosion. ~ The plan of pro-
cedure in. such cases (which happen more frequently than those unacquainted with col-
lieries suppose), is, first to stop down all openings into the mine, so as to prevent any access
to the atmosphere. If after some time the fire is found not extinguished, the only alter-
native is to ﬁl{)the mine with water from some source in the neighbourhood. In the absence
of a sufficient reservoir-of water, the pumps are stopped, and the water allowed to accomu-
late from the natural drainings, generally an unsatisfactory and slow process. In the former
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 combustion for a very long period. We have
proof of this in many cases occurring in this neighbourhood.. In the extensive collieries
worked: by Lord Bradford, at Bolton, the mine has. been on fire nearly twa years.. When
the fire happened, it was sealed up for some months, but on cpening it the fire was. still
found burning. The pits were again immediately sealed up, and left to remain for twice the
former period ; on opening the mine at this time the fire burst out as before. It was again
closed, and so remains o this day. At the collieries of the Earl of Ellesmere, at Worsley,
one of the mines took fire about the same time; it was treated in the same way ; it is still
on fire, and at this moment. his Lordship is about to turn in the Bridgewater Caval. 1In the
Patricroft colliery, the deepest mine in this country, a fire broke out in the upper part of the
workings, which baffled every attempt to extingwish it, and is now stopped up, and aban-
doned. At Mr. Blundell’s colliery, at Blackrod, in this distriet, the pits were opened after
being closed some weeks, on account of fire, when a fearful explosion took place, and did
considerable mischief to the workings. The fire burned with greater intensity than ever;
the flames rose out of the mines, and set fire to the head-gear, and burned se fiercely within
the pit, that it actually melted the iron tram-wheels. In this case the River Douglas was
eventually turned into the workings, so as to.fill them with water.. 1 could mention. several

other cases in this immediate neighbourheod, to show the importance of the question before -
us, and the difficulties we have to contend with when these unfortunate accidents occur.
In our case we instantly sealed up the mine, yet fire~damp issued from every crevice abous
the stoppings, and through orifices in the earth, in such quantities, that the safety-lamps
would take fire at a considerable distance. In this state of things, | wrote to Mr. Golds-
worthy Gurney, whose application of high-pressure steam to ventilation of coal-mines is
exciting so much interest, stntiné the case, and asking if he could point out any plan by high~
pressure steam exhaustion, or otherwise, likely to be of service, Mr. Gurey immediately
came down, and after well investigating the conditions, in consultation with us, proposed te
fill the mine with carbonic acid, azote, or some other extinguishing and incombustible gas.
This at first appeared to us impracticable, and the immense quantity required to fill the
galleries and lateral workings, together above three miles in length, too expensive, if it
were possible to obtain i, to warrant the proposition. He, however, soon set us right. He
said nitroFen ‘br azote might be obtained from the winds of heaven, and carbonic acid from:
the coals lying waste about the pit, assisted by a little charcoal and lime; air would be
deprived of its oxygen by heing passed through burning charcoal, coke and small coal, and
the azote set free. In short, the product of this combustion would be the choke or black
damp known in mines. We immediately built a furnace of brickwork four feet square, at a
safe distance from the downcast shaft. To the ash-pit, in every other respect made tight, an
iron cylinder, 13 inches in diam::ter, was connected, and made to terminate at an elbgw
\ : under
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under water in a close tank ly filled ; with ‘the upper part of this tank, above water,
another pipe was connected and carried through the stopping of the downcast pit. A
owerful steam-jet was made to work between the furnace and the tank, which drew the air
own through 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 choke-damrp from the tank,
and force it into the pit. At the other, or upcast shaft, we placed a jet in a cylinder through
the stopping, and made to exhaust from the shaft beneath, so as to assist the compressing
jets, andp draw the choke-damp through the gaileries between them. The apparatus thus
fitted, as soon ‘as the fire burned up, wes set in action. In order to test the effect of the
choke-damp, we placed some burning tdw, moistened with spirits of turpentine, nto
it. The flame was as instantly extinguished as if placed in water. It was thus tested
in the eylinder as it passed from the ash-pit, before commg to the jet; also in the tank
and second cylinder, with similar results. - This was conclusive evidence .of the perfect for-
mation of the choke-damp. In about twe hours 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 shaft. It had’ the sulphurous smell of choke-damp, which pervaded the
air to a considerable distance. A safety-lamp was now brought and placed in the upper
cylinder; it became instantly extinguished, as 1f put in water. For this purpose the draug
were momentarily shut off. A brigrlt burning fire of charcoal, in-a chafing dish, was placed
in the escapage at the cylinder, and was also immediately extinguished. These facts
satisfied us that the choke-damp had passed through the mine. The period of its appearance
reed with our caleulations. The quantity of choke-damp forced through the mine was
about 6,000 cubic feet per minute, and this would £ill the galleries in about that time.
The choke-damp was allowed to remain for several houars, al the termination of which we
were convinced that all fire, however intense, must be extinguished in the mime. ‘The con-
nexion with the furnace was now broken, and fresh air driven through by the same jets. In
about two hours the choke-damp disappeared ; this was shown by a safety-lamp burning
clearly in the escapage, in the cylinder at the upcast shaft. We regarded the mine now as
perfectly safe. With several men I descended the downcast shaft, 890 feet deep, tu the
tunnel leading to the working, We found all clear. The exhausting jet was kept up,
drawing fresh air through the mine all night. The next day several men went down, and
;msaed throngh the workings, and found all clear and safe. Their report was particularly
avourable. In no part of the mine could they perceive any fire, and the action of the
single jet in the upcast is described by themn as passing a current with greater speed than
the furnace (which is pronounced to be the most effectual one it the coonty) had ever
before done in this or any other of the mines of which I am the proprietor. This result
has occasioned the greatest interest in our neighbourhood. Never was an experiment more
successful : a gigantic power under such complete control, fighting with the elements,
and, as it were, compelling them to destroy each other. The application of high-pressure
steam to the ventilation o% csel-mines wmay effect a greater protection to life and property ;
but we regard this application as little inferior to the coal trade, and a triumph of scrence
equal to any of the present day. The steam-jet is now used to ventilate the mine ; the
galleries are perfectly clear, and the men are working with naked candles. Ia all the pro-
ressive stages of coal-mining, but more particularly of the present time, when we find that,
¥ the ingenuity of scientific developments, it has become one of the most prodigal sources
of wealth, not only to the oapitalist, but to the labouring artisan, the uncertain value of
nineral ﬁroperty has invariably thwarted and repulsed the enterprise of the nation. To-day
Wwe may have a remunerative adventure, watched over by the genius of revealed theory and
practice ; while to-morrow may discover it has become the element of wholesale destruction
to life, or a wreck of private hazard and pational wealth, This experimment goes far to
remove the impending danger, and render those difficulties, which hitherto have been in-
superable, easy to be overcome, and at so trifling a cost as to be within the reach of the smallest
capitalist. The simplicity of the experiment is only exceeded by its novelty, and the
success is unquestionably the most perfect that any single demonstration could possibly
have produceﬂ. The advantages are more numerous than we can here detail. Sup-
posing an ordinary fire requires the shafis to be sealed for two months, what is the proprietor
to do in the meantime, if he cannot reduce the fire to a given space in the mine ? His
connexions i trade, if not entirely lost, are restricted and broken, his mine injured and
consumed, and the working colliers left to starve out the interim. His annual rents, interest
of capital, and the more serious disbursements of incidental expenses, fall heavily upon
him ; whereas the immediate application of our experiment would put the mine in a working
condition, with & delay of not more than two days. These facts mre brought before 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 tendered his
services, and owing to his ability, the mineral property of this kingdom has been insured
against the destructive element of fire, and consequently made a safer investment for
capital. | may add, the expense of this experiment was trifling compared to the incon-
venience, delay, and cost of letting in water ¢o fill the mine, and pumping it out again, being
not more than as many pence as the other would have been pounds.—Joha Darlington,
Astley Collieries, near Manchester, April 30,

494. Have you any personal knowledge of the manner in which the ordinary
WI{’UIEUOH of coal mines is managed ?
es’
(164.2) | H 2 495. Are
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495. Are there any improvements which you would suggest in the mode of
conducting the ventilation of mines ? . o
I should strongly recommend well-anthenticated instruments in which 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 ?
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; there is
a great convenience in it; you can move it about in your pocket from 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 not
give the exact barometrical measure, yet for showing differential pressure it is
correct; 1 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 anemometer, or the disc balance of Sir George Cayley.
Those instruments, the windmill 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 chdrged with the management of a mine
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 any one placéd in such a post should be in the habit of
making such observations? ' ' ' '
- 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 : ,

I know a good deal of them; the overlookers; generally speaking, are very
intelligent men. .

501. You have not any extensive personal acquaintance with the management
of coal-mines, have you?
- 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. y
502. Are not those overlookers generally, the great proportion of them, with-

out education ? :
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 miners’ 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. ' o

504. They reckoned the practical knowledge better than the theory ?
Yes. :

505. You do not concur in that opinion ?
1 consider pra%cal knowledge very valuable.

506, Would not the principle, that ¢ a little learning is a dangerous thing,”
ap[’}ly there? \ ' o
" The principal argument amongst the Cornish men was this: “ If you limit our

overlookers to men o&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; theysay, “ 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 employéd in
-reading, and not in practical experience 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
besides 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 blowing cylinders
have been used, and also the exhausting cylinders, and several other mogiﬁcations;
but all these contrivances require machinery, which is objectionable: the
force of the air to be overcome for ventilation is the samne in all cases, and when
machinery is used, its friction is an additional expense ; it is therefore generally
preferred in practice to adapt 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 recammendation
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 rather 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/ fox each
jet? . ,

No ; I said that I thought the cost of the whole apparatus, except the boiler,
‘need not exceed 5. :

514. And the boiler would cost how much ? .
The boiler would cost, in proportion to the horse-power; 5% or 6/. a horse,

515. An average boiler in an average mine ?
About 5/. or 64 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?

1 am glad that I have been asked that question. The boiler does not require
a steam-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 have 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 Iinvented about 20 years ago. I shall be very happy to explainit : 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 sugar refiners.

517. Will you explain it shortly ?

The lock is & vessel containing a quantity of water, counected upon the upper
part with the top of the boiler by a valve, and at the under part connected with
the bottom of the boiler by another valve or stop-cock ; when the boiler requires
water, the float in it opens the valves at those two openings, and the water runs
into the boiler by its own weight ; when the water has passed into the boiler, the

float again stops these valves, and admits water on the other side to fill the lock ;
(164.2.) H3 it
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®
G. Gurney, Esg. it iscalled the *‘ lock feeder;” being somewhat like the lock of a canal, so I gave
22d Junc 1849, it that name. 'This simple contrivance removes the necessity for pumps.

— 518. But must you not equally have some apparatus by which vou suppl
water to the lock ? d ' 7y y ¥ PPy
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 open
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 runs in of itself, - '

The Witness 1s directed to withdraw,

Dr. LYON PLAYFAIR is called in, and examined as follows :

Dr. L. Playfair.  519. YOU have for a long time had your attention turned to the scientific
r— part of this subject, the ventilation 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 in which you were employed by the
Government * S
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 r . ,

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 mines. ' ‘

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 speaking, the larger or the smaller mines
are best managed with respect to ventilation? ;. _

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 mines which I have seen, very great
care and attention is paid to the ventilation. o

526. Is the difference between district and district, or hetween collieries in the

same district ? L e
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 of mines is the
lacing & furnace below ground at the bottom of an upcast shaft, is it not?
That is the ordinary mode in the Newcastle coal-field; a furnace is almost
always employed there. In other parts of the country, very frequently there is
no fire at all placed in the upcast shaft, but the ventilation merely depending
upon the circulation of air.from the downcast to the upcast shaft.

528, Without
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528. Without any artificial method of increasing the ventilation?
In many cases there are artificial means, but there are numerous instances in
which furnaces are not employed.

529. Where they have no furnace, there is no other artificial method ?
No cther.

530. In those cases where there was no artificial contrivance for the purpose
of effecting ventilation, did you find the ventilation very imperfect ?

Under these circumstances I would scarcely say very imperfect, because 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 order
to produce a current thraugh the upcast shaft, an effective mode of ventilating
a coal-mine?

I do not think it is the best mode that can be employed for ventilating a coal-
niine, 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 ming 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 air is commanded in the conditions
where 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 sa.

533. Could you not increase the heat of the furnaee ?

Yon could increase the heat of the furnace, but this is not an exact mode of
adjustment, for in doing so, you are not sure of the quantity ef air which passes
down ; there is no means of nicely controlling it; you cannot send a given
number of cubic feet of air through the mine by the mere elevation of the tem-
perature at any given 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 eontrivances 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 the 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. '

536. From what you have been able to ascertain from such experimental
instances, should you say that there are mechanical means by which a very
efficient power can be ebtained for the purpose 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. Wherever 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 vou allude to those mines where,
perhaps, there may not be any fire-damp, .as it 1s 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
emﬁloyed? ) o

Sxactly so; but in any case I would not insist upon a mechanical ventilation;
I would leave that to the intellizence of the viewers and proprietars.

539. In those mines in which you say you have found occasionally that there
(164.2.) H 4 was
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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 ?

Sometimes not. I may mention a case: I visited a colliery, not in the New-
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, there being no great evolution of fire-damp;
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.

541. Have you found that the greater number of mines are furnished with twa
sbafts, or are there many which have only one? ‘

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. Where 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 of 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, except 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 mine. :

542. What are those brattices made of 7 _

Sometimes of brick, but generally of wood ; one point that can be generally;
managed is, that the brattices may be made of much greater strength than they
usvally are. In some parts the brattices are made of strong brickwork, which
would resist any 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 ; bat 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 which the brattices have been injured 2

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 carry on any efficient ventilation:
even whilst we were inspecting the mine ; the only way in such a case in which
we could carry on 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.

646. It is a power already in pse in the case of locomotive engines, is it not?
Yes.

547, For
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847. For producing a powerful draught ? Dr. L. Playfuir.,
Yes.

548. Have you heard the evidence of Mr. Gurney, and the account which he
has given of his proposed application of the steam-jet ?
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 ?

So far a8 simply hearing it, 1 would say so; but I do not wish this to be con-
sidered as an opinion of mature consideration, becauserl bave not studied the
subject.

aad June 184p.

550. And you have not had any opportunity of geeing it in operation?
I have not. ‘

551. But from your scientific knowledge, would you be able to say whether, by
means of p steam-jet of that description, a powerful current can be produced ?’
I have no doubt that it can.

552. Are you able to state, under the circumstances of a coal-mine, what is
the current usaally 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 than 15 times the volume of air mixed with fire-damp to pre-
vent an 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 thatin the case of the high-pressure steam-jet there
would be the power of adapting it to the circumstances of the case ?

Certainly, if the apparatus were of such a nature that you could increase the
quantity of jets, and 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 koowledge 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 bave not studied, so as to make my opinion of value.

555. With respect to other inventions, are 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,
I think, the Committee would have better information from the inventor.

£66. Are 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 proposed by Mr. Brunton, by the fan; are you
acquainted with that process ?
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. Cen 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 ?

More than five or six feet in & second might be inconvenient, even when the
miner walks with the eurrent: four feet a second has been found so, when a man,

(164.2.) 1 with -
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Dr. L. Playfeir. with a naked candle, or with 2 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.

22d June 1849,

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 inspectioun 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 r

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. Tiléy are 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 the defects which you observed: there in the
arrangements of ventilation are such ag 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 evidence, as to whether
the opinion of the viewer is correct, you very often find that the quantity of air
is very much exaggerated, from attention not being paid to the circumstances of
the friction of air through the galleries, and from the wire-drawing of 1]:1he ailx;

throug
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through -the different passages of the mine; therefore, I believe, that when we
hear of 8o many cubic feet of air going down in a second, those statements are
very often over-rated.

569. Have you among other things paid any attention to the contrivances for
lighting mines ?
I have.

570. Are there any improvements upon 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.

%71. Giving more light, and retaining the same security ?
es. .

572. Which should you say would be most likely to be effectual for that
purpose ? . _

1 should not like to give an opinion upon any one 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 been sanctioned by
the experience to be derived from a very extensive use.

573. Were not those proposals made some 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
guccess. '

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 gxplosions have occurred, that all
the mines are dangerous. Let the law assume their dangerous 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; 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 circumstances rendered it advisable to apply
the safety-lamp.

577. By what means coyld 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
of the mine if an accident took place, and they had not used it.

578. Itis 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 unnecessary, but it wouid soon
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be ascertained by the Inspector on visiting the district whether the mine was
being conducted 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 thraw
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 ?

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 [ 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 witl 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 ; I 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.

681. Sir Humphrey Davy stated that there were certain circumstances in which
it was not applicable 2 ’
Exactly ; he was aware of the circumstances which rendered it unsafe.

582, He was aware of it, and cautioned persons ?
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 candles where it had been
ascertained that no inconvenience had arisen from their use; would nat 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 means of inspection ? .

My own experience, so far as it has gone, is, that there would be no objection
on the part of the coal districts as a whole; I might show it in this way: I have
been employed by the Government to make inspections of mines, and to report
upon certain explosions, whether they were from particular causes or otherwise;
1 have never found the slightest obstruction in my inquiries; so much the con-
trary, that when I have been in districts making the inquiries for- the Report
presented to Parliament, I have been invited by the neighbouring coal-owners for
many miles round to go and visit their collieries ; they have given the greatest
facilities, and I never in one case was refused when I 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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589. Upon what footing would it be desirable that Government should inspect,
that is to say, what kind of inspection do you think it desirable that Government
should establish ? .

1 think that the inspection should be a compulsory power of inspection; that
the Ingpector 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
gee the working drawings, and to descend the mine, and see (which 1s a very
important thing) that the working drawings really correspond with the true
workings, which is not always the case$ that after having done this, he should be
able to give his opinion as to whether that mine was worked under conditions
favourable to the safety of the mine,

590. Would you recemmend that he should have any power of enforcing any
arrangement which he thought expedient ?

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 dny 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 looked upon with
jealousy?

I have not had much conversation with the coal-owners upon the subject,
but 1 have bad very many conversations with the coal-workers upon it. I found
a universal feeling amongst the workers that such a system would be a great
guarantee to their safety ; that it would be a most acceptable measure ; and my
opinion is that it would be favourable and advantageous to the owners and to
the lessees 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 come 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
interests 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 ? :

He must be, at all events, well acquainted with the workings of mines, but he
need not necessarily be eugaged in the coal trade; the persoms appointed as
Inspectors would naturally be of very bigh standing.

'596. We all know, from your name and reputation, that you are well received
wherever you go; but do you think that the different persons whom Government
would select as Inspectors would be equally received and welcome?

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 to be selected from, because a good man has a
high salary as & viewer ; we sometimes see Inspectorsselected by the Govern.
ment who have not been successful in their calling. With respect to the
working plans, have you ever contemplated the case in which many people are,
unfortunately, of disputed boundaries, and that they would be very sorry to show
their workings to anybody ?
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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 which 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. So
far as my own experience goes, I have found that inquiry is greatly facilitated
and aided by the coal-owners.

600. That being the case, what should you say of a system which left it
optional fo 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 fiho;e who did not would be in the worst condition, and therefore most in
need of it.

601. 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-ewners, 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 ?
I do.

604. Though you would allow a compulsory inspection, you do not wish any-
thing else to be compulsory ?
1 do not wish the Inspectors to have any other compulsory executive power; I

.ought to state my opinion, that I donot 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 a2 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
ulmost importance in causing improvements in mining operations, 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.

605. Have you visited the mines abroad ? ‘
I have visited some of the mines abroad, but that was before'my attention was
gpecially 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.

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 have 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
baving the more responsible charges. An impost of no more than a farthing a
ton upon the coal would produce in England upwards of 33,0001.

609. Are you aware that many collieries are now working at a loss, and that
a great many are being shut up ?
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
them to work at a greater profit than they do now.

611." You speak of a farthing a ton as a small sum; do you know 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
33,0004

612. How do you make that calculation ; if you are acquainted with the coal
pits, you will know that there is & 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
JBritain: domestic consumption and small manufactures, 18,000,000 tons;
employed in iron-making and greater manufactures, railways, steam-bbats, &c.,
10,575,000; exports to Ireland, 1,000,000 ; exports to colonies and foreign
parts, 1,449,417 ; making an aggregrate of 31,024,417 tons,

%14. That does not include the waste ?
o.

615. Have you heard or made any calculation of the profits upon the whole
coal trade 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.
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Evidence on lﬁe

The LORD WHARNCLIFFE in the Chair. Prevention of
. _ Accidents in
Coal Mines,
SEYMOUR TREMENHEERE, Esquire, is called in, and further examined 8. Trememhecre,
as follows : Esg.

617. WITH regard to the Inspectors of Mines abroad, are they solely In- 25th June 1849

‘spectors as to health, or is this combined with their other duties ?
It is very much combined with their other duties.

f61.8. Then, in fact, it is no more than an Inspector whom I send {o a leasehold
-of mine

Your Lordship may request your Inspector to combine both duties, and in your
Liordship’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, Professor
and examined as follows : BJID' AT . Jf‘m;‘fﬁf;

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.

624. Newcastle and Durham ?
Newcastle and Durham.

625. In 1846, did you present to the British Association for the 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 ?

It was in the middle of the same year 1845 that I made this communication.

626. Since that period, have you devoted any additional attention to the
subject ?

Yes, I have been down a good many pits in various parts of the country, and
whenever I have had an opportunity, | 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 in other parts of Germany, some in the East of Germany; not
working the ordinary pit-coal, but beds of lignite ; this was in Styria.

629. Have you, in consequence of subsequexft 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.

1630. 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. T have been in the habit of seeing mines

of other kinds on various scales, and I consider- the coal-mines 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 ewcastle-upon-

Tyne; 1 considered the general management to be good, as far as I was capable
of judging.
633. Have vou 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 been found and worked at, that the blower came off ; it came off very
sharply, between 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 with 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 rest 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. Those
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637. Those often occur without any warning ?

1In this case it occurred without any warning at ail; the crack had been seen
for some time ; it was well known that there was a fault, though of a few inches
-only, and there was a dislinct 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 when 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.

638 There was no peculiarity in the atmosphere indicated by the barometer?

No; there was 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 was 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.

Y
640. In the course of your inquiries at that time, you paid a good deal of
-attention to the method of working the seams ?
Yes.

641. Did you see, in those cases at Haswell and Killingworth, anything that
appeared to youverydefective 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 account which I read at the meeting
of the British Association; it is that in the case of the Haswell accident, there
was toe much communication between the different panels, or different places
where the work is conducted. The works of 2 mine are conducted in several
distinct compartments ; each eompartment is called 8 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 happened 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 effect would have been
seen rather in the falling of the roof than in anything else.

643. In that case you would have liad 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 anything to shut them oft?
. Doors make no difference at all in the case of an accident; T have seen a stop-
ping 36 feet thick blown throungh.

645. It would be an entirely new working ?
It would in that case be a distinct working.

646. There would be another kind of working ?
The two parts of the mine or panels would be separated by a very considerable
thickness of coal ; they leave 60 or 100 yards of coal in those cases.

647. You did not visit that colliery before the accident ?
No; my attention was directed to the subject of panels from seeing the work-
ings at that time, and it struck me then as being very evident.

648. Were the partitions or brattices, as they are called, restored at the time
when you went there?
Yes.

G649. Had the greater number of them been blown out ?
Every one, without exception; the whole place is generally cleared by an
explosion, even if it is a moderate one,
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Professor 650. As the result of your observation at that time, not only in these cases of
ﬁ'i'iﬁ"‘f{‘g accident, but generally in the method of working mines, what is your view as

"7 to the possibility of diminishing the frequency of such accidents ? ‘
a5th June 1849 It seemed to me at that time, that if the mines were placed generally under
B—— 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 though the
large and important collieries are well looked after, I fear 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 are 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? : '

1 think a little supervision by & public officer is needed, as well as the ordinary
superintendence of the viewer. .

654. How 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 ?
To a very great extent.

656. Had you frequent communication with those parties? B

Yes; I had an opportunity of speaking to several of them; in fact, I went
thrpugh 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.

658. 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 so good amongst the eolliers as it might be; it is rather
deficient. ' : : ;

659. Supposing unexpected circumstances then to occur, invoiving any diffi-
culty, do you think that those men are competent to take the proper precautions
that might be required ?

They are competent to a certain extent, but from want of education they are
not able so well to judge of what would be theresult 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 educated, 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? :

Not of the viewers ; the viewers, generally speaking, indeed always, are menf
. o -
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of education ; they are generally educated very thoroughly for their work, I believe, Professor
and lately much more so; some of them have passed through the colleges in D- 7o Ansted,
different parts of the country ; in London I have had the sons of viewers at King’s 21+ 4 F- R.8.
College in my own class. ,

6G1, Many of them are men of high attainments ?
Many of them are exceedingly well informed ; in fact, all the superior viewers,
that I have met with, are so.

25th June 1849,

G626 Your observations were confined to the subordinate overlookers, whose
duty it is to examine the mines before the workmen enter ?
Yes; the wastemen and the overmen.

663. Did it occar to you at the time whea you were making those observa-
tions, that there 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 three 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 ?
To multiply the quantity of air put down the shaft.

665. To diffuse it more over the mine, is it not ?
Yes. Perhaps your Lordships will zllow me to refer to a note 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 cof the shaft is at once split into three currents, the
principal one going into the north district.” This is a tracing from the working pige Appendix I.
plan of the mine—[producing the same]. Plan, No. IV.

666. What mine is this ?

The Tyne Main ; one on the south side of the Tyne, near Newcastle. *“ On
measuring the airg in the usual way, it appeared that 20,000 cubic feet per minute
passed along the rolley-way into the workings.”

. 667, How was that ascertained ?
By firing a small quantity of gunpowder, and measuring the rate at which the
smoke travelled ; 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
4} mites per hour. In order to see the full eftect of splitting the air, we then
opened 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
quantity passing along the rolley-way was reduced only one-fifth from 20,000
to 16,000, as 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

1164. 3.} ' k3 before ;
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before; and now 16,000 feet additional passed into the mine by .splitting the
air close to the bottom of the shaft. -

670. Those were ascertained 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 the 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 that; 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
dowq'cast shaft straight to the furnace, what was the moving power ini the other
case !

it was also the action of the furnace through the mine.

674. It was a double action, a direct and an indirect ?
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 scarcely 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 {riction. :

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 travel 50 or 60 miles in a
large mine ; 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 all the workings, you do no good; you make the workings
very unmanageable ; it is very inconvenient to have a strong current of airin the
principal workings, and may even be injurious.

680. 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 ; four
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-

rent must be 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
suggestions to be made for the improvement of the system of ventilation?

Except that it is very desirable to know how far the air can be split, and
under what circumstances the splitting of it may be most effectually and most
favourably menaged, and that 1 think is not sufficiently known ; I think that,
generally speaking, the viewers do not pay sufficient attention to the splitting
of the air where it is required; 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 for the purpose of ventilation than is obtained by the furnace?

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 ?
Certainly ; the furnace is quite sufficient for ordinary purposes.

685. Have you observed’ that the 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 if, 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 system 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 ventilation.

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; 1had a
reries 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 Lept in the pit?
No; but there may be in some mines.

G91. 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 you led to conclude that the escape of gas was greater at the
time when the barometer was low ?

There is no doubt it makes a difference, particularly in those mines where
there is a large goaf in which there is much foul air; there it makes a manifest
difference ; 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; it is a fine day.”

093. 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. ‘

(164.38) K 4 694, Have
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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 ?
_ I thought at the time when I examined the Newcastle mine, and I expressed
it in the paper read at the meeting of the Association, that some superinten-
dence would be very useful, and was absolutely necessary in many cases in those
mines,

695. What is your view as to the nature and the limits of that superin-
tendence ?

It seemed to me that, bevond 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 éould 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; every difference reguires a particular management.

697. And the use of an Inspector would be to see that the viewers’ plans were
carried outr )

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 o another, they do
not hear and-do not know what is done; some of {hem, no doubt, know better
than anybody else; but it is only the large mines that can afford to have a good
viewer ; some of the smaller mines are without that kind of superintendence,
and they want it much more than the larger ones.

698. At the time when you bad 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. Would it be your view, also, that there should not be any authoritative
power given 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 mine upon the Inspector, which would be very
unreasonable.

700. ¥f the Government have thought fit to commission any well-qualified
persons to make inquiries in these districts, and to communicate with the coal-
owners, giving them advice and making suggestions, do you think that that is a

useful course ?
1 think it an exceedingly useful course.

701. How far would it be useful or necessary for the Inspector to see f;he plans

of the mine? _ ) .
Absolutely necessary, and absolutely necessary for him to go down.

702. How would the Inspector see them if it were not compulsory ?
I presume that it must be 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 not given in a com-
pulsory form, the Inspector must confine his operations entirely to those mines
where he was admitted voluntarily ? |

Yes ; no doubt in the course of time this would settle the question, 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 the 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 suggestion that
might have been made, would be considgred culpable.

705. At any rate he would have to justify the opinion which he had given?
Certainly.

706. And the inquiry of a coroner’s inquest would at all times be a consider-
able check ? )
1t would so, no doubt.

707. You have also, as you have told us, examined coal-mines in other dis-
tricts ; you bave been to Yorkshire and other districts ?
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 in the Nortk 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 mines, since the state of the
roof would not admit 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 ; they happen from time 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 of coal
are very serious.

711. Do you think that there ar¢ any general regulations which might b€
adopted for diminishing that class of accidents ¢
* 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 same 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, T do not think itis; as far as I am acquainted with collieries, I should
say that the best ventilation is in the well-managed mines in the North of England,
in the Newcastle district.

718. 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 ?

(164.3) L I think
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I 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.

715. What are the most general defects of the ventilation in those collieries
in the Midland districts ? .

Generally the total neglect of everythbing 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 ; and in some of the Staffordshire mines they have also peculiar sys-

tems ; providing a separate little channel for the air ; that is the case in some of
Mr. Gibbons’s pits, but generally it is not so.

716. Do they make use of the furnace?

Yes.

7yl 7. Wherever there is any ventilation they use that mode ?
es. -

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. : o

720. And the spaces in the Staffordshire collieries are very different ?
The coal is enormously thick there.

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. It destroys ventilation altogether? . ) _
Entirely ; and the difficulty of getting ventilation into a mine again 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 ?

I believe not ; I believe there is no instance in which two shafts might not
be made with advantage to the workings 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
gink two shafts together. One of the most expensive shafts ever sunk is at Monk-

wearmouth ; there are there a pair of shafts 300 fathoms deep.

729. Would not it require a very large expectation of coal to justify that
expense ? .

lit generally happens that those deep collieries are in very large royalties, and,
of course, in a very large royalty there is a great result to be obtained, and a
Jarge expense can be properly incurred ; nobady would think of sinking a shaft'

) o
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of 200 or 300 fathoms in the small royalties commonly taken in the Midland
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 ?

Iam; I have been myself with a common Davy lamp in atmospheres of
every possible degree of explosibility. I have been in an air in which no Davy
lamp would remain alight, and in which 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 managed, it is &
gecure 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 lamp; and has wsed 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 perscns
responsible for the state of the mines, have you come to the conclusion, that in
most cages the accidents were caused by the use of some naked light, or by the
opening of the lamp ?

There is no 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 bad 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 T never saw the flame
at all in such a state that it could communicate with the outside by passing
throngh the gauze; it can be done, I um aware, with a jet of gas in a

‘ laboratory.

734. And by a violent wind ? ,

Yes, I believe you can do it so; I have seen it done, too, by waving the Davy
violently through foul air; you cam 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 Jamp 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
geuze by strong pressure, and even then it must be the flame of the lamp itself;
the mere flame from an explosion within the Jamp lasts too short a time to do
any harm.

738. You, yourself, would have no hesitation in relying upon the Davy
lamp?

ot the least.

739. Was it not known from the time of Sir Humphrey Davy that it was,
under certain conditions, liable to danger? :

Yes; Sir Humphrey Davy mentioned, in his little book on the Davy Tamp,
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?
(164.3.) L2 I should

Pro

DT et
M- A-, P‘:.R- s; )

25th Juoe 1849,



84 MINUTES oF EVIDENCE BEFORE SELECT COMMITTEE ON THE

;orqu,,r I should not, of course, play tricks with the Davy lamp in a bad atmosphere;
:- :1;' A-iFmted:g these are things that one would do in a laboratory, whell':a ‘there is no danlzc,rer o;'
4, F. R. 8. any seri_ous explosion ; but in anything like a foul atmosphere, one is careful of |
th June 184g. 1t; 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 11!18.8 considerable current of air in the waste; in the bad part of the
mine the air i§ 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 the 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 foul
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? .

I am perfectly aware of this, that accidents have happened in all states of the
weather, and that there have been bad accidents in all temperatures. 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
of the wind. .

746, Accidents take place in different winds ?
In all kinds of winds.

747. Ts that as to the current of the wind, whether the wind blows a fresh gale
or haxrd ? .

" 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; Ihad
them published myself in the Mining Journal, in order that they might be
referred to ; and they have since been copied into the Mining 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 render it explosive; it is not explosive until it is
diluted ; and it must have a certain proportion of atmospheric air to make it
explosive.

749, If there is beyond a certain quantity of atmospheric air, it will not
explode? : . -

I1)‘«Io, if there is more than 12 or 14 times the quantity of air, it is not explosive ;
therefore, if it could be at once mixed with that large quantity, it would be per-
fectly safe ; but when a current of air comes upon the blower, and mixes with it,
it must exist in all degrees of explosibility between that point and the point
where it is perfectly secure ; and the more air that passes through the mine, the
more rapid the current is, the further will be the progress of a dangerous
mixture.

750. Do\you consider it as quite ascertzined what is the lowest amount of
inflammable\air mixed with atmospheric air which causes explosion?
I think that it is quite established, that 14 times is perfectly safe.

\ 751. Fourteen

1
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751. Fourteen times the quantity of atmospheric air that there is of inflam-
mable air ? ”
Yes.

752. What is the least quantity to 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?
1 believe not. ve

_ 754. When you say four times, do you mean four times the weight ?
No, four times the volume.

755. Supposing that in any mine a very efficient current of air is established,
and carried by the best system through the workings, o 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 ? :

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 &t a moment’s notice, occur
when 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
escape of gas from the wastes?

I think it does that ; 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 waste, 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 mine.

761. You do not think it possible, then, to make the current so strong as to
overcome anything of that sort?

I am quite sure 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,

7Y62. And have you seen blowers discharging as much as that?
€8,

763. Can you state what is the largest amount of inflammable gas that you
have ever found issuing from a blower ¢

It is not easy to estimate anything of tbat 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 such escape of gas?

No; it is well known what quantity of ges is given off from a certain area of
coal under some circumstances; evidence was given upon that point by
Mr. Buddle before the Committee of the House of Commons * 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 ? o
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 qhan 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
]t):i)me off by that fault, and when it was pricked, there would be a very heavy

OWer. :

767. Do you know the fact that it dues happen that more than 1,000 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 by a mine
must be repaid by the mine-owner ; in the case of Newcastle, for instance, some-
of the workings are under 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 for
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 ARNOTT, Esquire, M.D,, is called in, and examined as follows :

‘{’{10. YOU belong to the medical profession?
0.

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 working of mines?
I have,

773.. But not having had any personal experience ar 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 up 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
80 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, again,
if buman 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 maintaining in the place always the due known proportion of

atmospheric air; to render the aother admixture, even if it be the poisoned breath
~ of



PREVENTION OF ACCIDENTS IN COAL MINES. 87

of & 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 yet little or no ventilating air may be moving. About 100
years ago, Dr. Desaguilliers and Dr. Hales proposed large beltows 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,
chiefly because of the enormous power wasted in working them, that although
they had 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 that the same

uantity of air may be moved by about the eightieth part of the force which
(l‘)r. Hales had to employ.

775. Then the principal desideratum, according to what you have stated in
your answer, in the usual systems of ventilation, 1s 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 7
Yes.

777. Do you think that there are means attainable of effecting ventilation to
any great extent, and 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 its barrel and piston, that, on seeing it in use, they are
at once aware of its purpose, and nearly of the amount of work which it is
performing. An apparatus of the kind was putin the Consumption Hospital here
about three years ago, when | 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 middie part of the barrel, yet as closely as it can, not
to produce wasteful friction. Curtain valves occupy spaces above and below

_the piston. Two 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 bave since been measured into that hospital every
minute, night and day, in summer and in winter; the zir 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-engine?

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 yet was he measuring 2,000
cubic feet of air into the hospital every minute. When the steam-engine was
completed, it was so arranged as to be 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 drayght. 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.

%80. And supplying 2,000 cubic feet of air per minute ?
es.

781. And this has been in operation for three years ?
Yes.

782. With perfect success ?
With perfect success.

o

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 twelve 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 140/

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 greatest distance fo which the air is conveyed in that appa-
ratus ? '

It is conveyed in the 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 for
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 wag
decided upon without consulting me ; and the engine has not the advantage of a

self-regulating fire for the boiler. -

790. And the air-pumps supply 4,000 cubic feet of air per minute ?.

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 of
air per minute, or 6,000,

791, What was the expense of that engine?
It cost, I understood, about 120Z ; I have no doubt that when many such
engines are wanted, they will be sold for less than 100/ 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 purposes of the house-warming, and would

have been required even if there had been no engine, the expense becomes
almost nothing.

795. How many years do you suppose the engine would last ?
A good engine of the kind required would last, with little repair, for 20
years, even 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 jt been in operation ?
Not yet; the Rev. William Vernon Harcourt, whose accurate scientific know-
ledge is aiding the governors of the hospital, has seen the apparatus at the Con-

sumption Hospital here, and has 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 Consumption Hospital ?

Not the water apparatus.

800. How would you propoge to apply an apparatus of the kind which is in
operation at the hospital for the ventilation of a mine ?

It would be necessary to place the air-pump and its small steam-engine in a
convenient 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 convey the air to the parts of the mine which it was
desirable to ventilate ?

This pump might be employed either 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,
steadiness and convenience, and with clear manifestation to the senses of all the
bystanders of what is going on. This modification of air-mover requires ne
--new arrangement of galleries or passages to make it effective. While 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 the end of a

year tells every consumer to within a single cubic foot the quantity of gas which
he has used, and which he must pay for.

802. Are you able to judge at all, from the experience which you have had of
this sn;all 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. Itwould be necessary, in order to introduce the air into the mine by such
an apparatus as that, to send it through some separate chanrel, through a large
pipe, would it not?

Only from the pump to the 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 the 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— (see 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 arc 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 air?

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 lank ; 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 worked by the action of water
descending from a high tank, tilled 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 in 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 thg 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, despite the currents of wind and the chimney draughts, 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 certainiy 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 1n
& 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 the air passing along sc 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 1s 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.

811. You are aware of the ordinary mode of measuring the strength of current
supplied by ventilation ?

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 irregularity in the action of the
air-moving power ; they only tell the attendant, when he chooses to consult them,
that an 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 highest
importance in every case of mine ventilation to have the most perfect security
for unvarying steadiness in the action of the air-moving force.

812. Do not you consider the amount of pressure upon the 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,
will move very different quantities of air, according to other accidental circum-
stances ; an attentive watch, therefore, needs to be kept on the indications of the
anemometer.

813. 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 counsider 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
beated shaft or fan-wheel to maintain the same state of the gauge.

814. 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.

815. Then the passages being the same, the velocity generally would indicate
the amount of ventilation ?

Yes; the amount might be calculated from the pressure measured of the
moving air, and the area of the passage where the gauge was placed ; but if the
gauge were carried from one part of the gallery to another, wider or parrower
than the first station, a totally new calculation would be required.

-816. Supposing the gauge to be fixed as it is in some mines, a fixed water-

gauge 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 ? .
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 ? : _

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 that you make use of some well-managed apparatus, such as
an efficient turnace 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 al} 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 ?
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?
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, 1':he Professor of
Chemistry at the University College Hospital, mentioned this to me a few

days ago.

826. What 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. With a rapid oscil-
lation, a pump of a small size would answer; with slower oscillation, a larger
would be required. A cubical box of 10 feet square contains 1,000 cubic feet of
air ; that moved up and down, so as to make 10 double strokes in a minute,
would give 20,000 cubic feet per minute.

827. In the pump used at the Hetton Colliery, the piston was five feet
square ? _
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
a



PREVENTION OF ACCIDENTS IN COAL MINES. 93

That is a small pump. The two pumps at the barrack at Woolwich are each
of 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
of 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. Itis
re;]uired 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 velacity would be
attended with very great practical inconvenience in the working of the mine ?
Certainly, it might.

831. Would it not, therefore, be important to know the velocity of the cur-
rent which you send down ?

If the current produced by sending down the quantity of pure air required for
safety were found arywhere to be inconveniently great, the only remedy would
be to widen the passage where the inconvenience was felt.

832. You do not propose to have any anemometer or means of measuring the
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 according to
the practical inconveniences of the caser

The quantity of fresh air required for safety being settled, the passages must
be 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 ?
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 has 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 superintendence ; yet it is
possible to place the steam-jet in circumstances that shall cause it to regulate
its own action much more than has 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?
It was on fire about a fortnight.

840. Do you know how the accident commenced ?
We have no knowledge whatever of the cause of the accident.

(164.8.) x 3 841. Was
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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 eouple of men in the night; those men, on coming to the shaft, found
that it was filled with smoke; that the downcast shaft, instead of carrying in.
pure atmospheric air, was emitting a volume of dense smoke, very hot indeed ;
it should have been carrying in atmospheric air.

843. 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 must 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 7

Yes.

849. Were you able to examine the mine after having discovered that it was
on fire, s0 as to ascertain fo 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 fo 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 these
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 that, what was the next step which you took ?

We were quite undecided for about a week, thinking 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.
B 856. Is
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856. Is that the course usually taken in such circumstances ?
Yes.

£57. 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 not ¢
Water is so very expensive that if 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 counld 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 the 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. In 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
inflammable gas, and we could not put any material into the shaft to take its
place except atmospheric air. Under that impression I wrote to Mr. Gurney,
stating the case, and asking him if he could assist us in the matter, thereby
enabling us to put out the 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 ?
About 390 feet.

86G6. What was the thickness of the seam ?
About four feet.

8G7. 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 1 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; this at
first appeared to us a very extravagant mode of putting outa fire ; but he showed
us immediately that he could manufacture the gas at so smail 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-

(164.3.) a4 pose.

J. Darlington, Esgq.

25th June 1849.



J. Darlington, Esq.
s5th June 849.

26 MINUTES OF EVIDENCE BEFORE SELECT COMMITTEE ON THE

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 convéyed
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 the downcast
shaft, through the stopping. There was a small cylinder of the same size applied
to the upcast shaft, and another steam-jet for the purpose of exhausting ; the one
at the downcast was compressing; the expense of making the gas was very
trifling, being made from limestone, and the waste coals about 1he shaft, and a
little charcoal. , .

869. Will you name what the expenses were ; you say trifling ?

Very trifling indeed ; if we returned the pipes, the whole expense would not
be 104, including coals, and being paid for all the materials; if we kept the
Ppipes to use again, 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.
upcast 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 the 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 bad occurred, you allowed the operation to
continue, did you not, for some time ?

The operation continued for about six hours longer, and then & body of
atmospheric air was passed through, by means of the same jets, until a lamp
would burn 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 pressare?
We had from 30 to 401bs. to the inch, perhaps 35 Ibs. at the average.

877. Then it appears from your description, that 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.

378. When you had satisfied yourselves of the purity of the air which issued
from the upcast shaft, did you then enter the miner

The mine was then entered by the downcast shaft; the jet at the upcast
shaft exhausting at the same time, and we could assist it in the downcast shait
by pouring water down from the pumps. The men went downto'a small tunnel
that there is a little above the coal in the downcast shaft ; they entered the mine,.
and were enabled to get through most of the airways to the upcast shaft.

879. Then you found everything quite clear ?
‘We found everything quite clear.

880. And the fire extinguished ?
The fire was extinguished.
- 881, Ard
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881, And the heat not such as to endanger a renewal of the fire?
There was no danger whatever 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.

884. What kind of burning was it ; how deep was the burning of the coal in
the mine ?

The firecatches tlge 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 ?
e 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 has 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?

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 got 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 conclusion 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 ?
'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 inflammable gas in
& blind cutting, distilied by the first 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 froma to work down-hill to this
lodgment of inflammable gas, and instructed him to bore before him five feet by
means of the dril], so that he would always be prepared before he came to the
bedy of the gas, and having some small wooden plugs ready, he could put one
into 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 satisfied that he could do
it* Since the accident we have discovered that he did not bore these holes before
bim ; 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
am(iltéc;teds it myself; 1 got the hole bored the distance he ought to have drilled
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it, and it went through into the inflammable gas; if he had done that, the acci-
dent would never have arisen.

893. Was he a man that had been long in your service? .
He had been some timé 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 our 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 ?

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 candle in the place ; the
lamp-top was discovered off, and the candle 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 between
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 itignited the coal immediately. About half an hour after the accident
occurred, all the men came up the pit.

899. Was there any one hurt at the accident ? .

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 bufning: the man left his work
immediately, and all the colliers came up. I was just preparing for leaving
bome at the time ; I was going to Ireland; in a couple of hours I should have
left. 1 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 what 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 fire, being so near the upcast shaft; therefore, we carried on
the operation at that distance from the fire, and secured it; it was a very diffi-
cult operation ; the men could not stand in the smoke above 15 minutes ; we
bad 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 bad 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 mannér, 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 uselgss,
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 changing the
pipes, and putting pipes of a larger bore to the fire.

900. Was
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. 900. Was Mr. Gurpey with you all this time ?
Mr. Gumey was not; I did it entirely myself; but having spoken with
Mr. Gurney on a similar question before he left, I was quite prepared bow to
act under such circumstances.

901. The plan was so simple that you understood it?

J. Darﬁngton, Esg

g25th June 1849.

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 was 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
the 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 ? .

Yes; I went with them, and we were rather too soon ; but it was very satisfac-
tory to us that we opened it at the moment we did, because we bad 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 minutes, it so readily took fire again; the coke, the
roof and the floor were so very hot thal you could scarcely bear to touch them

with your hand ; this would not have been the case if the fire had not been in a.

very active state up to a very few minufes before. 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 fire?

The fire 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 down in the pit during the whole of the operation, which occupied three
days and three nights, in getting the apparatus together; we ouly applied the
carbonic acid gas at two o’clock on the Saturday morning, and at five o'clock
] 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 first operations was included in the three
days that you have mentioned ?
Yes.

908. How was it that you introduced the carbonic acid into the inclosed
gpace
PW e 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 drawa in by the vacuum caused by the
exhausting jet, and % : :
a?iid ges arising from the operation was drawn on to the fire in the place built
off. :

(164.8) - N 2 909. When

eing made entirely off from the workings, the carbonic *



100 MINUTES OF EVIDENCE BEFORE SELRECT COMMITTER ON THE

J. Darlington, Esg. 909, When you had built off this space entirely, in order to confine the fire

25th June 1849,

there, how were you enabled to draw anything off, or to introduce anything;
was not it entirely shut off from the rest of the mine?

We had to make a small cutting in the solid eoal 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 you 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 point ?
Ore 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 sulphuric 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? |
Does your Lordship refer to the expense of the gas?

. 916. The whole expense of the extinction of the fire? . .

. The whole expense would be from 1017 to 15/ ; the expense of manufacturing
the gas was not more than 27 ; 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 men in that?
The labour i§ 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 made 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 shatft. : ' ' :

924, How could you manage the bringing down of the pipes ; how did you
support them ? '
e supported them by timber at different intervals.

»

925. Is not that an expensive process?
The expense of supporting them is very trifling ; I should say about half-a-
*crown would. support the whole, from top to bottom.

926. How did you unite the pipes ? o
We united them as the commop street gas-pipes, by screwing them one into
TR : the
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the other; we had elbows, T joints and taps, and other necessary articles of J. Darlington, Esq.
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-jet ?

We forced it in by the steam-jets.

25th June 1349.

930. How was the steam-jet placed, with reference to the pipe conveying the
gas?

- 'We 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 again 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 be applicable where a fire has been
in existence for some time, and where the heat caused 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 occupied 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 ?

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 ¢p in a very temporary manner, we could not appl
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 ?
* Our workings are comparatively new ; but [ should say that the galleries are
from four to six miles already.

938. What is your opinion of the steam-jet which you saw as to the purpose
of ventilation?

It was the first application that I had seen of it, and very great -prejudice

(164.8.) a3 : existed
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existed in the minds of the viewer and of all the men respecting its application ; -
but any one 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 current ?

Containing exactly a foot area; of course, every cubic foot that passed through
would be a corresponding rate; the cylinder through Wwhich 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 curreat, it being a correct measure.

942. Was it a stronger draught than you obtained from the furnace ?

It was not a stronger draught, having only one pipe; if we had had three
cglinders, I am satisfied that we should have had a strangei 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 had 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 not 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 or 30 feet, turning upwards again, and to apply two jets in that
way. I had so little power upon the column of 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-jets 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 acquainted
with.

947. From your experience of this process in your awn case, should you be
disposed to say that it would be applicable to those cases with which you are
acquainted in other mines?

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, 1 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 farnace fire we cannat at
all times depend upon. Supposing ared fire 18 obtained in the furnace, many par-
ties would think that that was keeping a good fire; we find just the contrary,
that the furhace is distilling gas, and not ventilating the mine at all; we must
have the flame and the smoke to produce ventilation. On account of the coals
used to keep up a very good fire night and day, many parties have their furnace
in operation during the day only. 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 ipl
) unti
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until early in the morning, but does not produce any ventilation whatever. The J, Derington, Esy.
fireis stirred up before 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 shaft may 35t Juve 1849.
bave been standing still, and the ventilation may not have been acting at all ; an
eddy may have formed in both 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 to go into; they would run great risk of an explosion. Instances of that
kind are not uncommon. The steam-jet not requiring any one to attend it, it
might be kept going regularly, for hiving 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 the consumption of coal f

Yes ; there is a drawback again 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. Any one 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 bad not to pay the
royalty rent ; in many cases it is 84. 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 workers are miners or
ul;:der-vliewers, 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 used 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 property of the Duchy ?
There is very little ; in fact, 1t is very inconsiderable.

953. Is it the usual practice in the mines of Lancashire to have two shafts ?
Yes; I know very few instances indeed where one shaft only is used.

954. Are you well acquainted with any workings of mines besides your own ?

I know many of the mines in Lancashire; I have had considerable practical
experience in that district, and I am acquainted with the local pecaliarities of
most 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 veantilation is deficient, generally speaking, in the
. wmines 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 thfough the mine, the weaker
will be the furnace ; in passing a larger current of air through the furnace it has not
time to heat the 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 less the current of air passed into the furnace, the hotter
the column in the shaft ; but the greater the quantity of air passed into the fur-
nace, the cooler the column of air in the shaft, and it is merely by the rarefaction
of that shaft that we get any ventilation at all: it is a very striking fact.

956. The heat 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.) N 4 957. Apart
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957. Apart from the question as to the furnace, should you say that, in other
respects, the ventilation of the Lancashire mines is very defective ?

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
same 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, [
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 which exposed the people to accidents ; would that,
do you think, be an useful course for Government to take ? i

I think it would, on this account : we find that many grievances only 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 bave 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 arbitrary powers.

g61. It would be difficult for an 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 powers, and
allowing all disputes between him and the coal-owners to be decided 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?

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.

986. The Factory Inspectors have powers of regulation ?
They have.
967. Therefore,
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967. 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 ?

I think the juries then would look upon the proprietor, and treat him as the
common law does in France.

968. There is very little done by the coroner’s juries, in case of accidents, to
imf-ose responsibility upon the owners ? "
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 amall coal?

I think the royalty is a grievance, and that if it were removed, the proprietor
would then have to pay 1s. or 1s. 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 mnot you perceive that there would be a great difficulty with the
Inspector in that respect; 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 aliowed. My suggestion only applies
to the furnace, not {o the engines winning the coal; the royalty is allowed in
both cases in 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, he will.

972. Do you say that you pay a royalty on the coals used in the machinery?
‘We pay a royalty for all 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 riot ; in Lancashire it is just the reverse; and
for this and other reasons, where there are many small collieries, 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. '

{164.3.) 0

J. Dariington, Esq.
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Die Jovis, 28° Juni: 1849.

The LORD WHARNCLIFFE in the Chair.

GEORGE WHIELDON, Esquire, is called in, and examined as follows:

?74. YOU were lately High Sheriff of Warwickshire
was,

?75. And you are an owner of collieries in that county ?
am. :

976. 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.

979. 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 Iength 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, to 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 appearances which
you say have shown themselves in your mine lately

T have two shafts on fire at the present time; the one is what we call an iron-
stone shait, where the coal was got some 50 or GO years ago, and the iron-stone
(which lies under the coals) is now being got. In one of those old coal-pits, a
fire 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

(16404.) 02 old

Evidence on the
Prevention of
Accidents in
Coal Mines.

G. Wiicidon, Esq.

28th June 1849,



G. Whieldon, Esq.

" 28th June 1849,

108 MINUTES OF EVIDENCE BEFCRE SELECT COMMITTEE ON THE

old gob, or refuse coal and matter, which was left (as I before stated) to support
the roof, which, after having Izid a considerable time, ignites.

985. Does the word “ gob” correspond with the word “ goaf,” as used in the
North of England ?
I dare say it does.

986. Isit the requisite space which is left for 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 loose on the bank ; butthen, of course, it is exposed to the atmo-
spheric air, which contains a quantity of oxygen and hydrogen. But the great
mystery and the difficulty 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
support, but extinguishes fires ; human life, when exposed toit, is soon sacrificed ;
and that is a very important point. When the miners are at work, if a stream
of the azotic 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
gases, 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 inflated
with it, and they soon come to themselves again. *~ '

988. Before 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 few 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, after trying various experiments, to seal up the

* shaft ; the men could not go on with the work; 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 touched at all; the
coal-bas been exhausted there 50 or 60 years ago.

991. What is the fuel for the fire?

The slack, or small coal, which 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 iron-stone
is about seven vards below it. Then we were obliged to drive another gate-road
below, and the refuse coal, or slack and rubbish, which was left to support the
roof, when 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-sione, and down 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. T will
make use of this figure— [ pointing to & rough sketch on a piece of paper}—to repre-
sent another shaft, with a gate-road, leading to a certain distance, and with another
branching out from it. It is rather a curious circumstance, that in one of these
gangways, or gate-roads, as they are called, we meet with ignition, and what is
called fire-stink, so that a mam cannot work in it, but in the other there is no fire
at all; 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, I apprehend, as in the
other case, namely, that it 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, until 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, or 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 shatting themn up two or three years. That would be 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 will
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 them to go down, as, by
sending down a lighted candle first ; if the candle will burn, the air 1s 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 up directly, and they do not go down again till the candle
will burn.  'When the atmospheric air is in a particular 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.

092. TIs that state of things dependent on the barometer?
Very much indeed.

993. When the barometer is Jow, is the danger greater ?

Yes ; the barometer always falls for thunder; and when it indieates thunder
in the air, we know pretty 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 communication from Lord
Warwick, which he received fromn 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-
retted 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 the
newspapers, in the * Illustrated London News” particularly, 2 description of an
invention by Mr. Gurney. 1 immediately directed my attention to it; and 1
wrote to Mr. Darlington, whom I have seen this morning.

996. You are at work in a pit, which is now on fire, in a different gallery ?
It is not exactly on fire, but it is the fire-stink ; that is, the sulphuretted
hydrogen.

997. Bat in a pit which is a common shaft to both galleries or gate-roads?
Yes.

%98. You cut off the communtcation hetween the two ?
es.

$99. And you go on working?
Yes; we put doors, so that there can be no communication with that part
where the sulphuretted hydrogen exudes. .
(164. 4.) 03 1000. Supposing
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1000. Supposing you could drive atmospheric air through at your will, that
would not be necessary at all?
The way in which the pits are ventilated is by having two shafts.; there is a
constant circulation of air 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-
courses are in a proper state ; there is one man with a company under him, who
is vegularly appointed, called ‘“ The air-course man and his company,” and
they 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 properly 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. 1In 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 ?

1t 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 §hallower?
I think up the shallower; that which is called ** The Basset-pit.”

1011. Therefore the lighter air passes up the shallower shaft and passes out ?

I rather think that is the theory ; 1 am not quite clear about it ; but we know
perfectly well that where there are two shafts open, the atmospheric air will
descend one, and drive 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, so 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 use an instrument
for sending pure or atmospheric air down the shafts and into the workings
underground, when the air becomes too impure for respiration ; that instrument
is, in vulgar phraseology, called a ¢ Blow-George,” which is, in fact, simply a
revolving fan, something similar to a * winnowing machine,” and is worked
by one or two men at a crank windlass ; aw-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 bea great improvement 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-
rents is sufficient to keep your mine well ventilated ?

Yes; it has been ever since our mine was opened, which is nearly a hundred
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.

f1015_. Have there been any accidents of men being killed from an explosion
of gas?

No.

1016. 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 signdl, and they are brought up directly ; we
have lost scarcely any lives.

1017. 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 always to work those
seams *

Most 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 ?

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 fires ?
No. .

1026. What leads you to that conclusion?
The fact is, that those fires 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) | Yes;

G. Whicldon, Esq,

28th June 1849.
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@ Whicldn, Esq. Yes; I t.hink I have stated that in the illustration I gave; the coals have been
26th Juoe 1 » got 50 or 60 years ago, or more than that; and two or three years ago I made
J iR 1%40-  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 gm;gwg ;
no air could get to that ; it was perhaps 14 or 15, or 16, or from that to 20 fe{i

above where the gate-road was driven.

1029. Albove t]:;a working ?

Above the working; you could not tell what was going on until i
broke out; my idea is, that thatfire was generated ign the old [;glf!usltta iﬁtial(l)i{
slack, and so on, which had been got many years before, and that by some means
or other self-combustion took place; whether it was by the decomposition of
pyrites I do not know ; most likely it was; and then the fire took place, and dis-
located the superincumbent stratum, and down it went into the gate-roa,d. |

1030. You are quite satisfied that there could not have b ifici
means to kindle that fire? - ' © been eny artificial
I am certain of that.
11\{031, It could not have arisen from any artificial means ?
0. :
1032. Was that seam shut up’
The coal had been zll got 50 or 60 years ago.
1033. Was it shut up at both ends, or was it open at both ends; it d
into the shaft, did it not ? d opene
We are below those workings.
%\034. Did the old workings open into the shaft?
.
o
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 meaps 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 had been taken away, you might have
driven atmospheric air down the shaft, through it, and up the up-shaft ?

No. :

1041. Why+s , i
They are filled up the whole length.

1042. Then that stuff took fire s

Yes.
1043. Was it in your power to ascertain to what extent the mine was oa fire?
No ; we cannot get at it. .

1044. When you discovered that it was on fire, what steps did you take ?

They lighted Wwhat is called a lamp to see if they could purify the air; they
sent down an iron cradle with a fire init ; 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? _
By scaffolding it over at the top.
) 1046. The
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1046. The shaft is shut up ?
Yes.

1047. You did not attempt to build up that point in the working below 7'
No. ' ‘

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?
To prop up the superincumbent strata of the earth, or it would have fallen.

1049. You left pillars from time to Yime?
No; we put in props, and then threw back what is called the gob, or refuse

coal or slack, and g0 on, and piled it up to the place where they got the solid
coal, 8o as to be a support.

1050. Have yon a heap of the small coal at the mouth of the vit on the
surface ?

Very little.

1051. Have you never had fire above ground ?
Yes, the refuse stuff that comes out of the pit sometimes takes fire.

'{,052. Your pit at present is closed up?
es.

1053. From your experience of former accidents of this kind, supposing 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, éometimes 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 bave.

1055. On those occasions, have you found that you were obliged to shut up
your pit for any great length of time ? )

It has varied. Sometimes a fortnight or three weeks was sufficient, and
sometimes it was stopped up for two or three months.

1%56. ?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? R

Y];s. 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?

I should say that it would be of 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 1 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 extinguished 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 hagd a pit on fire which has been extinguished in the cvurse
of time, or has ceased to burn?

Yes.. '

1061. In what time ? )

1 should say sometimes ten days or a fortnight; and I think it has been a
month or two, but it has not occurred lately. ’

1062. When you open these places which have been shut up, has the fire
burst-out again ?
Yes; it has occurred again at perhaps a year or two afterwards.
(164.¢) p 1063. A witnesa

G. Whielden, Esq.
38th June 184g.
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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 that in your
experience ? -

Assuredly.

1064. In the course of time the fire will exhaust itself >
I should think so. .

1065. In such a case, if after letting on the atmospheric air the fire should be
restored, would it not be necessary to shut it up again ?
* If the fire ignites again, you must shut it ap again.

'}066. At last it will extinguish it entirely?
es. . :

1067. When it burnt for a fortnight, it was only the slack coal that burnt a

fortnight or three weeks ?
. No, we never have any fires in the solid coal, and that is, I think, an important
point ; I never knew 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 whether the
state of the wind, whether there is wind or no wind, affects ventilation ?

When the wind is in a certain point, at particular times of the year, it will
affect the air in such a manner as to make it unwholesome, so thata candle will
not burn, nor can men breathe. I cannot (and perhaps it is not necessary that
1 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 at work, and 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 thereis wind, there is 2 want of ventilation occa-
sionally 2 :
"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 the power of the wind, to produce ventilation under all circumstances ;
anything similar to what is used in steam-boats ?

No, I should be very thankful to avail myself of any invention ér 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 turning from the wind, but turning to the wind ; would not that

answer the purpose to a certain extent ?
I should think that it might very likely do so; I think that it would be worth

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 anything peculiar in the position of your pit; is it sheltered

from the westerly wind 2 - . :
No.

1075. Do yon keep any register of the baromgter of the winds in your

office?
No, I do not.

1076. Can you explain the process by which spontaneous ignition takes
lace ? |
d No, unless it is the decomposition of pyrites,

1077, Are
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1077. Are the iron pyrites very frequent in your coal ? : G. Whicldon, Esq.
Y . —_

o8- 28th June 1849.
1078. You eay there is u'on-stone below the coal ? —_—
Yes. .

1079. Are you aware whether the dampness or dryness of the slack or gob
makes any difference in its combustible tendency ?
I should thick that if moisture were applied to it, it would he more liable to

ignite.
1080. Have you ever taken any steps to measure the velacity of currents of
ventilation between the downcast and the upcast shaft ?

No.
The Witness is directed to withdraw.

HENRY HUSSEY VIVIAN, fElslqmire, is called in, and examined as H. H. Vivian, Esq,
pllows : D

I081 YOU are connected with the mineral operations in South Wales ?
am.

1082. You have had conslderable experience in the management of coal-

mines ?
I can hardly say that; we have large coal-mines, which have from time to

time occupied my attention, and lately considerably.

1083. Have you had any serious accidents in that district?

'We have in our district, but in our mines we have had none. When I say
none, I believe that in the course of seven or eight years two men have been
killed, or something of that kind.

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 Bwansea, 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

inches.

1088. Is it much inclined?
Not there.

1089. Are your underground workings extensive ?
They are extensive.

1090. What is the system of ventilation that you make useof 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 the mine itself; except under -
certain circumstances, when we use the waterfall.

1091. Will you explain what you mean by the waterfall ?

Under ordinary circumstances, when the air is cold, the difference in welght
between the ascending column and the descending column is considerable. In
summer, when the external air is hot, or when the barometer is low, the differ-
ence between the weight of the two columns is lessened, and we then produce
an artificial decrease of heat in the 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.) P2 1093. You
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H. H. Vivian, Esg.
23th Jube 184y.

1093. You do not spread it?
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 bave 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 producing 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, bad you any particular method in your eye? .

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 n