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Martis~ 31° die Maii, 1853. 

Ordered, THAT a Select Committee be appointed to inquire into the Causes of the 
numerous ACCIDENTS 111' COAL MINES, with a view of suggesting the best Means for their 
Prevention. 

Committee Dominated of,

Mr. Hutchins. 
Mr. Fitzroy. 
Mr. Ingham. 
Mr. Hussey Vivian. 
!\1ro Baird. 
Mr. Cumming Bruce. 
Mr. Cayley. 
Colonel Pennant. 

Mr. Stephenson. 
Mr. Mostyn. 
Viscount Goderich. 
Mr. Farrer. 
Mr. Child. 
Mr. Hellry AUltin Bruce. 
l\Ir. Cobbett. 

Ordered, THAT the Committee have power to send for Persons, Papers, and Records. 

Ordered, THAT Five be the Quorum of the Committee. 

, ! t , 

J (}Vis, 9° die· Junii, 1853. 

Ordered, THAT Viscount Goderich be discharged from further attendance on the Com· 
mittee, and that Mr. Locke be added thereto. 

LunO!, 27° die Junii, 1853. . 

Ordered. THAT the Committee have power to Report the Minutes of Evidence taken 
before them from time to time to The House. 

REPORT -

MINUTES OF EVIDENCE 

APPENDIX 

- p. iii 

- p. I 

.. P·133 
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SERVANTS OF INOlA SOCIETY'S 
BRANCH LlB~jlRY 

BOMBAY 

FIR S T 

THE SELECT COMMITTEE appointed to inquire into the Cause of the 

numerous ACCIDENTS.in COAL MINES, with a view of suggesting the 

best Means for their Prevention, and who were empowered to Report 

from time to time to Tbe House,-

H AVE made progress in the Matters to them referred, and have agreed 
to Report the Minutes of Evidence taken before them. 

30 June 1853. -

691• LIST 
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LIST OF WITNESSES. 

Luna:, 13° die Junii, 1853. 

Joseph Dickinson, Esq. '. .. • .. .. 

JOViB, 16° die Junii, 1853. 

Herbert Francis Mackworth, Esq. . 

Martis. 21° die Junii, 1853. 

Herbert Francis :Mackworth, Esq. .. 

Joseph Dickinson, Esq .• .. • 

,Jovia, 23° die Juni4 1853. 

Joseph Dickioson, Esq. .. • 

Herbert Francis Mackworth, Esq. .. .. .. 
Edward Cayley, Esq. .. .. .. 

Luna, 27" die Juni4 1853. 

Herbert Francis Mackworth, Esq. .. .. 
Martin Jude .. .. .. .. .. 

.. 
.. 

.. .. 

.. .. 
.. 
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Appen~ix, Np. 1 • . ----
PAPER deliver~ in bl' g. F. Hackworth. J'sq., and referred toin bis Evidence, 

111 June 1863. 

"'" 
INSTRUCTIONS and QUE&"QONS relative to tbe Parliamentary Committee. now sitting to 

inquire into tbe Causes of Accidents in Clal Min .... 

Sir, 
(CoIfy.) 

You Hre GO <loubt aware that I bave given Dotice to revive tbe Ccmmittee on Accidents 
io Coal Mines. The Govemment jl~.~onsent"d to its revival, but wisb it deferred until 
tbe return of two of /JIe Iospector., who \Ire now inquiring inlo ~e system of insj,ectioo 
adol.'ted in foreign couotries, and other matter. cunnected with the working of mines. 
I IhlOlt it right to infu ... , )'llU, that you will be reqnired to give e';dence before tb.e Com
mittee. 

The subjects to which I beg lea\'e to direct ),o"r attentiuo, as being those on whicb in
formation i. required, will be ventilation by furnace, .team jet, or any other mode either in 
use or wbich may be suggested as an improvement .10 those now generally adopted. 

Tbe capacity and size of the air-ways, and the oe.t modes of carrying Ihe air througb 
tbp. workings to the npcasl sbaft, so .as eitber entirely tu clear the goaves of foul"air, or to 
leave ns little in them as possible, ILIId tf, prevent what may remain from escaping into the 
workings, 80 as to cause accidents by explosions. The methods of supporting the roof and 
sides, so 11& to prevent a. much as possible Ihe recurrellce of accidents from 'ailing musses 
of materinls. The best mode of willding II.e men up ahafts, so as to lessen their risk by 
the breakage of ropes, chains, Of pal't. .. of the Willdiol( madlinery, and any other precau
tions ),ou m"y think uecessary, to lessrn th~ numbe,' of accidents which ()C(,ur. 

You,' attention is also directed to the .af~ly lamp; and your opinion is al.o solicited as to 
wbetber YOll agree witb the Report of the Committee of 1862 un that subject; . and whetber, 
Bince ·that, tny new discovery has been made wbich will tend to the improvement of the 
""fety lanlp. -

Vour opinion will also he required as to tb~ s>:.tem of inspection; .. hether or not you 
appl'tWe of DBving Government Inspectors; and irf you do, wbelber or not you think the 
present number are anfficient, Uld if' not, whllt increase you would suggest. 

You will observe that in coroners' verdicts, in at least 99 cases out of 100, a verdict of 
... accidental dealb" is returned. Tbis mny be accounted fnr by the slate of tbe Ia.w, which 
give. no discretion to corone~;s' juries, wbo are .. ituer obliged to relum a verdict of acci
dental death. or manslnugbter. 

Your opinion is requested BS 10 wbetber Bome law sbould not" be made enabling a jury to 
a&&ess <.Iamages in case of earelessn .... or to assimilate the la .. to bbat ofScotialld. 

Your opinloo is also .Iesir<d as to whether power should not be gi.en to madstrates or 
to tI,e Sec, .. tary .. f .fltate, .911 tbe representation of tbe Inspeclors, to levy fines on Ihe owners 
of collierie .... bere nece .... ry pr<lc."tions are not·taken to prevellt lU:"idents; and also upon 
Ihe wllrkmeo wbo uucover their safety lamps in dKngerous situations, or commit any IIlber 
reckless act,ao as to endanger the lives of their ldl(lw-workmen. 

You will also probably be invited 10 I!ive an opinion as to wbat system can he adopted, 
wbicb would w''''k best, (or the establisbment 01 scbool. for Ihe children of workmen, and 
funds for the relief of themsel ••• in (-ase of sicklless, nnd of the widows und ol'phans of 
those wbo may 'lIIeet their death througb accidellts. 

Any olber information you may feel dispos.d to tender, Ihat ma,. enable the Commiltee 
t(l come· to a conclusion on the several subjects COIIlleoted w,th '''eir inquiry. wtll be 
acceptable. . 

The Committee wiD probably assemble about tbe end of May; but due notice will of 
course be given \0 you III to Ihe day 00 which your attend alice i. required. I shall be glad 
if, befur. that tim .... you will furllish me with a draft ot' the evidence Ihat you may wish to 
tender, ~.l I may bave no difficulty in proceeding with your examination wben you are 
call.d upon. 

lU •• Eaton:square. London, 
a May .J.8~8. 

0·76. 

I alii, &.c. 
(signed) E. J. H u"hi",. 

TABULA. 

Appeodis. NO.1. 
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APPENDIX TO REPORT FROr.l THE 

TABu .... " V.EW of the Number of ACC.DE ..... causing D .... m in the COAL "M ..... of Greal 
- B,itain, in 1851 and 18~2. 

From Flam 

CollDtica compriled ia Diatric&a. In SbaO .. F.11a of ·BzplolioDI MisceU •• 
TOTAL&. Y.AU. 

Roof. of nooUI. , Fire Damp. 

, 
Lancashire. Cheshire, North Wales, ! 

Staffonl, Worcester. Shropshire - 101 

I 
,162 66 37 866 1851 

Ditto - - - - - - ~7 177 61 31 3'6 1862 

Scotland - - - - - 28 I 46 2 II 84 1851 
Ditto - - - - - - 111 , 23 Ii 10 67 1862 , 

I 
N orthumberIaod, Durham, Comber-

I land - - - - - - 16 31 10 89 116 1851 
Ditto - - - - - - 23 44 10 811 116 1862 

York. Derby, Nottingham, Warwick 19 29 17 10 76 18lH 
Ditto - - - - - - 26 33 11 20 90 1852 

Monmouth, Gloucester, Somerset, 
and South Wales - - - 22 60 14 18 99 ]S51 

Ditto - - - - - - 20 66 14 22 112 1862 
• 

TOTAL in Great Britain - 186 307 98 108 698 1861 -
Ditto - - - - - 176 338 91 122 721 ISli2 -

TABULAE VIEW of the LIVES LoST in the COAL M ... ES of Great Britain, in the Years 
1861 and 1~62. 

From From 
Counties comprised. in Districts. In Sbafb. FaU. of Explosiom Milc:ell .. TOTALS. YSAILI. 

Roof. of D.,U,. 
Fire Damp. 

-Lancashire, Cheshire, North Wales, 
Staffonl, Worcester, Shrop&h.ire - 114 169 111 42 426 1851 

Ditto - - - - - - 103 190 116 39 H8 1862 

Scotland - - - - - _ 28 62 62 8 160 1861 
Ditto - - - - - - 20 28 6 18 61 1862 

NortllUmberland, Durham, Cumber-
land - - - - - - 1-6 82 

I 
67 39 148 • 1851 

Ditto - - - - - - 28 44 38 '48 163 1852_ 

Yorkshire. Der~yshire, Nottingham, 
Warwick - - - - 19 30 78 10 136 1851 

Ditto - - - - - - 28 36 22· 23 108 1M2 . 
Monmouth, G loncester, Somerset, 

and South Wales - - - 41 M 16 20 130 1851 
Ditto - - - - - - 28 67 83 50 216 1862 -

• TOTAL in Great Britain - 217 327 321 119 984 1861 -
Ditto -• - - - - 205 84\1 264 168 986 1862 -

Not~.-The serious explosions in 1861, were: 
1;; Ma.rch • Nitshill 61 Killed. 
20 Deeember - Wa.rren Vale - 62 

" 22 
" Ince - 13 

" 
TOT.AL - 126 Killed. 

The serions explosions in 1852, were: 

24 tlaril Norley Hall 12 Killed. 
6 ay- Hebbom ~ 22 '" 10 

" Dyffryn 65 " 20 
" Coppnll 36 .. 

22 December - Elsecar 10 " 
TOTAL - 145 Killed. 
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HAJlf.l'D'LT, BBLCJJUK.-I..IBT OP ACCIDBII'TB. 

Province of Haioauh, comprising the Two Distric. of M",.. and CAtrleroi. 

-
.. conding by ropes o. 
chains ... · , · · 

D 

D 
I 

.. cending by ladders 
n the shilfts from other 
causes - · · -

all. ofroof and coal P 
E 
I 
E 

· xplooion. of fire damp • 
nunda-tioDe - - -
xplosion. of powder in 
bl88li~ 

uffocat S 
A .. idenls 

A 
plan ... 
ccidenls 
causes· 

· 
· 

on 
· 

from 

· 

- · · · 
inclined' 

· · divers 

· · 

1849. 1860. 

• 
AccideDIi. Killed. Aceiden ... 1 Killed. 

9 12 8 21 (a) 
7 , 8 2 

8 9 14 II 
31 19 49 82 

7 • 3 83(6} 
2 I - . - -
2 1 1 -
>1 8 1 I 

140 2 16 8 

10 6 110 , 
92 61 109 I 160 

Accidenls, 

The averege Number ofaccWenls for the 10 years 
before 1860 were· • • • - • 

1801. 

ACCideDl •• 1 Eilled. 

7 6 , 1 

12 10 
46 40 

2 5 
1 -
2 -
2 2 

8 2 

& 2 

89 68 

Killed, 

71 

b) Includes 76 men killed at Quaregnon, -

IR5!!. 

Aedd ...... Killod. --
14 22 
6 6 

18 16 
41 38 

7 106 (e) 
1 >1 

8 -- I -
- I -

26 i 21 -
116 ! 205 

Wounded, 

98 

t
o) Includes 12 men killed by the breakage oca wire rope at tb. colliery M88ge 8t. Pranfoia, 

e) Includes 69 men killed at Long Terne Ferrand. near Elonge, and 86 at Longte ..... 
T ... cher. 

N umber of winding pils at work • 
N umber of workmen employed • 
Quantity of coal • 

1860. 1861, 

244 
84,800 

4,420.761 

228 
8'1,'08 

',768,186 Ton •• 

Average number of deatbs in 1861 and 1862,} . 
wbicD .. mucb abo,,\,the average • • 888 per aunum per 1,000 workmen, 

Average in wbole of Belgium in 1861, is 2·2 ptr 1,000; in 18';!!, ia "0 per 1,000; from 18'$-
10 1860, 2-82 per 1,000. 

COMP ... T1YB Los. of LlPl. in Cou MIN'" per 10,000 Persons employed in and on lb. Min ... 
per Aonam cn 400,000 Person. in England, 11&6,760 in Belgiam, 78,276 in Westphalia. 

• • . ~ ... 
;~ ~·tl · g • • 0.., • 0:: • • ~ - o a •• _2 .. -u ~. i '" .. ;; .;; ~ •• A .~ • ~!L .c .. 

~ • <S.! ." • ~ I. J 
., • 

~~ 0 iii • i ~ =>111 - -= - , 

Great Bri",I .. : 
1861 and 1862 - . 14·' U" . . 11'0 . . . . 0'1 . . 4111 

W .. tphalia (GnUahaftHark): 
Yea .. 1841 10 1802· • 10-0 1-0 . . '·0 . . . . 111 . . 18-& 

Belgiam: • 164610 1860 - . - e', 0·' 811 0"8 a-e 0'0 0-2 0'0 28-2 
• 

G.j6. s 

Appendix, NO.1. 
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188 APPENDIX TO R£PORl' fROM THE 

GBIO!BAL LAW concerning tbe Ventilation, Ligbting, anti employment of Gunpowder, in 
tbe operations of Mioing, oespecial1yn. Coal Mw- ... bjec! to Fire Damp, 

[REPoaT TO THB Knla. 
Sire, I Marcb J 860, 

THB presence or carburetted 'hydrogen gas (nre Clamp) in coal-mines hos bitb~rto 1'1'0-

d1lCeli the most lamentAble effects Oil the IIlGrt11lity of t ..... work_ 'fl .. statiaticBI ",bles 
show that the majority of these great cata.lropbes in our mines lIlust be attl'ibuted to the 
ignition of tbis aangerous gas. Tbe determinlOg cause of tbese explosions is to be found 
principally In "icious nlen,oda 'Of " .. nlilation, in the imperfection of the mes1lll for lighting, 
and Gn die noeleBS "" i~1'lt liRe flf pctWder in ItIMting .. ineral substances. It is tbel'e 
thatt'lle evil ~mts; it is t'IIllre that the remedymllllt be applied. To prevent tbe I'ccurrence 
of fresb calamities, the provincial councils, in unison with the Government, bave sanctioned 
se_al rul •• of epecial police. Bu tbe.e BlTangemeutsnot .. mannting frolll a lingle SOUfC~, 
ha"e not "at similarity and general cbarlleter wbich are required to ..... der tbe npplioatioll 
equally useful ill BII 0111' coal basins; in otber respect. they are .. leo wanting. 1R order *" 
illtroduce lII"iformityof aetion in the administratibn, and better to CHlltioa the workmen 
l4;"oinst the perils by whiett they are menaced in their occupations, my departm ... t haa 
oharged A special commission to lay down ftproject fOI" a public law concerning ventilation. 
ligbtiog, aod using powder in mining works, e.pecially in fire damp mines. 

Thi. commisSion, cc>ml'osed of Government engin.ers Bod the directors of important 
collieri •• , offers ev",ry guaraotee for the defen.:e of the various interests t'ngaged in the 
working of mioes. The project wbich 1 bave the hononrto submit W your Maje.ty is the 
work of the commissioa. Most of ~he arraollementl it encloees are in operation 11\ the pr,,
vincial .. egulalions; their salutary effects have been already confirmed by praclice; the 
rulea bere'-y added· are with the object of extending the application to Bllibe COBI ba.in8. 
Se ....... I ...... 81Ta~nt8 guaranteed by ~xperieRce tnd aeience, are intended tu incre.se 
the safety of ·tbe workd,en, in neutralising 9r I"emoving tbe URUS •• of daoger. Finally, this 
law, in the manner in which it has been construcled, as well BS lIy the p"otective measure 
whicb it holds sa~rt'd, alld tb«: similarity and unity of purpose wh!cb it pl'esents" appear •. to 
me to _pond entirely to the tnlientIQJls tlf Government. The ArtIcle 67 of the COllstllutlon 
confers Ott the cbid' of t~le Slate the l'owt'r 10 make laws Rod bye-laws, when nece ••• ry, for 
the execution of the fundamentallBws. The project bereto annexed being but the develop
meol IIOti the putting in operation of the arrangements of police anthorlsed by Ibe law of 
21 April 1810, and the decree of the 3d January 1813, the right of sanctioning it find ren
derin!!: itobliget<lry, belongs essentially to the exercise of the coMtitutional p ... rOl/:alive 01' 
you.' Majesty. I venture to think, Sire, Ihat if my proposals receive \,OUf Majesty'e appro
batloll,workmg miners and all p.rsons wbo are interested in tbeir wellilre, will reeeite this 
law as a new eviuence of tbe anxiety of the Government for tbe amelioration of the labouring 
c1as •• ] 

LEOPOLD, &.c., 

HAVING eeen tbr law of the 21st April 1810, and tbe Imperial decree of the IIJ Jilllunry 
1813, on mines: 

Having reviewed our order$ of 11th May 1840, lIth Allguat 184J, and 29th June 1844, 
approviog of the bye-lawa conceming ventilation, Iigbting, and t!,e use of powder in the 
mi',e. of Liege and of Hainault, and particularly in the fire damp mineo : 

Ha,jug sem Article 67 of the Constitution, and Article 86 of the ProTineiILl Law of the 
30th April 1836: 

COilsidt"ring that it is useful &0 generalise certaiR meseu'eI, and to ;nlrodu"e into tbe 
admiuistrative action unilY of pllrpose, and every unifOl'mity compatible witb the particular 
circum"lances.of mini11g in v8I'ious localitirs : 

0" tbe proposal of ollr Minist.r of Public Worke, we haYe commanded, end tlo eom-
manu: -

CHAPTER I.-EXPLOITATIONS IN GBNERAL. 

Article 1. In every subterranean exploitation all the points nf works to wmch the work
men can gain aceess 10, shall be rendered healthy and safe by an active and regular current 
of pure a~. 

The v.locity and abundance of this current, aa well aa the lize of the galleries, whkh 
must ~ eaoily accessillle in all their part., shall be everywhere regulated accoruing to the 
number of tbe workmen, the extent of the works, anti the natural emanations 'rom the 
mines. 

2. The ventilation sban be effected and uniformly sustained by c!IIicaciou. mt'l1n~, exempt 
from all danger. . _. 

3. Every current of air seriously viliated by an admixture of inflammable or delelerious 
ga", sl:all b~ carcflllly separaled from every workinll place and frequented roa". The utent 
of the workmlt faces sb.1I be so from time to time limited, as 18 protect the wqrkmen placed 
in Ihe return current from the burtful effects of too great a deterioration in the air. 

. .." --. 4. The 
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. 4. The .toppings or gobbingseatablisbed. eitber'1D sopporl th. fWb o. 10 separate the 
tramways from the corresponding ventilalion galleri .... &baU be Me"YwilenHellderea aa 6rm, 
as well-maintained, IUId as impermeable a. possible. 

6. These gobbings sh.U ad.ance to within a short distance of the working faces, ... a& Ie 
I'indet, toward •. thOllt' pointe, tbe alllllkenillg vi the curre ... aad the stagoaliOlt <IIf burtful 
gu_ 

6. 'rhe work. sl\aIl' be so dis~osect' as to aroid, tbOl use of many doors, to direct. OJ' divide 
the eUrrf'nt of' air. 

EVHy door intended to divide the ventilation shall be furniobet.l with a trap,. the. opeDing 
of which'can be reguMed;.o required~ The use of double. or treble door.~ conveniently 
placed. i. imperati.e in roads where tbey ha~" to be fre'luelltly opened for. the .. t·vice uf 
the mine. . 

Yel/Ii/afton. 

7. In /ire damp lIIines the mining sblllll/_oCAed. aa (at a. pONibl.., by IlUccAssive.otsges, 
work.d in de'cending order. . 

With the exception of cases authorised by tbe administration, the wbole and every part 
of tbe works shall be so disposed as neve. to cause the' descent of ai .. more or' Ie •• cbarged 
witb intlammabl" gases. 

S. The .. ir .b,,11 escape by oae pit. appointed: for tbi"l!urpose, IIIIdjsolated &Om, the_ otber 
pita by a .ufficielat. thicknll85 of rook., 

'l'he exhaustion of tbe air shall be produced, either. b~ mechanical meuu .. OJ bW heating, 
to Ihe exclusion of lamps or furnllces fed by tbe air returning from tbe mine. At the 
Rlmace, ev"." precautwll> .halllt& lIeJr.en taproteot every fumace from tbe gas wbich issues 
from the mme. 

9. Tbe intake and return .ir passage. sball be separated by ribs, sllfficiently tbick 10 
preclude damage beinS' caused b~ an exploeiom 

10. 

Lighting. 

11. Tbe use uf •• fety lamps, of the kind admitted by tbe Administration of Mi~es, is com
pulsory in 6,'e damp mines. 

12. Snfety lamps shall be locked; tbey sball be kept at the office, where special work
men shull be employed to examine, clean, and maintain tbem every day in good condi
tion. 

13. At the time of descending, the lamp is to be given tl) each workman, and he i~ 
required to assure hims.lf that it is locked. ' 

14. He ia upressly for\;idd~n 10 open the lamps In the works. 'rt\ose which g" out .hall 
be •• nt back either to the surface, or to some appointed place in the mine. where they shall 
be inspected, re-Iigbted, and locked, by men .pecially appuinted to this (,barge. 

16. When 6,'0 damp may appear in a working place or gnUery, in .ufficient quantity to 
produce a continued len2tbening of tbe fiame of lh. lamps, the work shall be immediately 
.topped, until this danger bas ceased. 

U •• nJ Gunpou:thr. 

16. The us. of gunpowder for blastin!!: coal in fire damp seams i. forbidden. witb tbose 
exception. wbich a,'e pe, mitted by the Administration. 

17. The .mployment of this aid is only allowed for works in the rock, undet, the reserve 
expres,ed ill the following cOlldition.:- -_ 

lst. No substance i. to be employed for lighting the match, whicb is capablc of Lurning 
with tll1me. 

2c1. Not 1(\ fire the .hot, un Iii by inspection of th. fidme of the lamp it has been carefullv 
ascertain.d that there i. no intlllmolllble gas in that p.rt of tb. "·ol'k.. • 

3d, Tu appoint for the I,"rlormance uf 1/118 duty, and that of I.ghting the chorge, ma.ter 
w"rkmon, o. experienced minBrS previously exercts,d iD tbis dUlY. 

CHAPTER 111. 

IS. Th.re ,hall bp. in ov .. y exploitation, e'pecially in fi,e ('amp min •• , besides the over
llI~n, a certain nllmber of miners (ov.rlook ... ) specially entl'uoled with the details of the 
dailv supervision of the means of ventilation Rnd lightinll' 

TI,e numb .. of overlook.,. sh,,11 be fixed bv lh. engineer of min .... a('co,din~ to lb. 
ext.nt of the 'works, the nalnre and IIbund .. nc. of the gases, and the de" .... 01' 'security 
which the 'YS"01 of ventillltion present.. 0 

10. Til". 

Appeom.. No. L -
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19. These miners, as well as the blast lighter, .hall be designated by the director on the 
register of the control of Ihe workmen. 

20. These minera in their capacity of overlookera, ench in his appointed district 
shall-

A. Viait with care the air courses, and cause them to be maintained in good condition; nllt 
allow the whole or part of a gang of workmen to enter the works until he has ascertained 
that the air there i. pure, Ihat the ventilation is sufficiently active, that all things are in 
order, and that there exists no kind of danger lor the workman which is capahle of being 
removed. 

B. Maintain during all working hours a strict supervision in the working fac ..... nd mnst 
frequentpd roads in all that concerns the management of lamps, in the getting and removal 
of materials, in the opening of doo .. , in a word, in everything essentially connected with the 
t'lliciency of the ventilation, and the security of lights. 

C. Inform against the autho)rs of every breach of the rules of prudence and diacipline, in 
order thai they may be punished; and denounce ina similar manner every workman who may 
carry a pipe, matches, or any IIIl1terials for striking a light in works where Ihe employ
lIIent of safety lamps i. compulsory. 

D. Stop Ihe work in every part where fire damp is seen, and dircct with prudence the 
retreat of the "orkmen. 

21. The en~inee ... of mines shaUexercise a strict control over the preceding arrangemfnts; 
they shall aSsIst, when required, the managers with their advice; they shall inscribe in 
such a case their recommendations in a register specially kept for this purpose in Ih~ ollicp of 
the works, and which shall be substitutea, in this inolance, for the regis!er of progress men
tIOned in the Article 6, of the decree of 3d January 1613. At each visit they alml\ inscribe 
on this register the result of their observations. 

22. When they are called upon tlte permanent deputations of the Provincial Council can 
grant delays or conditional dispensations to secure the rigoroUll fulfilment of the preceding 
arrangements. 

23. Any breach of the above regulations shall be prosecuted and tried cunforlllably to 
the loth 'ritle oftbe Law 21st April 1810, on Minea and Quarries. 

24. Our Minister of Public Works is charged with the carrying out of the present regu
lations of general administration. 



SELECT -COi\lMITIEE ON ACCIDENTS IN COAL MINE3, 

Appendix, No, 2, 

PAPER delivered in by Mr, Herbert Frami. Al.ckworth, 

• 
COlllPARATIVE ABSTRACT of ExPBlIllISNTS on the EcOlfOIlY of Fo,'" KINDS of FA"s, by Mr, JocJ.a>n., 

NATURE OF THE RESULTS OF 
KIND OF VENTILATING FAN EMPLOYED, 

THE EXPERIMENTS, I 
______________________________ Ir-_F._b_~_'~ ___ :--u-t-O'-~-L--I--~----.I--_M_o_tm_'_·'~r------------

Velocity of pistonl, in feet per minute -

Depreslion of water-gauge, in inches -

Quantity of air extracted, in cubic feet pel' minule 

Motive power transmitted to the ventilator, in.} 
hOl'!Jf."IJower.. .. .. .. .. -

Useful eft'ect obtsined, in ditto· - • 

Proportion of useful eWect to power transmitted • 

Coal consumed, per horse-power per hoUl', in lbl, -

Water evaporated, per horse.power expended, per) 
hour, in lbo, - • • • - - -f 

Coal consumed, per horse-power utilized, per hour,} 
in lb., • • - • • • • • 

Water ~vaporated, per horse-power utilized, per} 
hour, lD lb.... .. .. .. .. .. _ 

161 286 

1'65 

19,758 18,540 

10'87 11'87 

6'22 8'68 

0'60 o'a2 

12'87 

21'6 4S'9 

129 268'S 

Cost of lirz! estsbliahment complete, in :ll, - ~ 4081, 18s,} 252/. 
• ~35GI.18', 

Cost of first estsbliahment, per horse'power on. { 481, } 46l. 21, 
useful effect, in 1:,. • • • • J 421, 8" 

<Cost of the ventilator alone, in £, - • • • { ~~~ ~ } 

Cost of the ventilator, per horse-power of useflll}l{ 261. 6., } 
eft'ed,in £" • • - • • -I 201.19" 

Cost of working, per year, in £" • • • ' 1291,17" ! 

·Co.~ of working, per horse-power of useful ewe.t,}1 I 
in £, per vear. • • • • • I 26 , 10" 

Maximum q~antity of.ur extracted, in cllbio feet· 1 26,690 

Corresponding depression of wate.-gaug ... in inches I 1-81 

Muimum depre .. ion. in inches. • • • a'a8 

Maximum useful eWect, in horse-pow.r . ! 8-89 
! 

Proportion of mazimllm nseful eWe.t to po. war.}!" 0"06 
expenrled • • • • • 

83 

2&1, 

41. 0" 

11031. 8., 

66l. 8" 

26,256* 

I'S4 

2'04 

6'01 

0'60 

207 195 

1'37 

16,002 10,932 

9'56 6'50 

0'87 O'2S 

13'9 

10'"7 

7S'6 

270'S 441'4 

1951. 1641. 9., WitllOu! hoileTS. 

601,7" "I, 131, 

431, 16" 

111,7" 

ual, 

681,17 .. 

21,982 

1'10 

1'77 

S'87 

0'41 

42L 17 .. 

191,4" 

1281,3" 

671,10" 

16,897 

0'90 

1'10 

2'28 

• TIle "entilaIOI' 
not .exhaus~ing 
from the mine. 

T"~BLE 
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ABSTRACT of FIVE EXPBRIII£liTS on F ABRY'. ~"",u~:I'Il< W IQtELS, by Monsieur Joda"", Engineer of Mines, 

~ D ~ .Ia·A • 

~: ' it·s ;i .= ' ,S !t·a !'. !H ~~ '" ' ee; ",p, • .c .~ ; -0"'::' ... o. -;.0 is. l:Z:i ='"' t=~ -a 
!!~ ~.e . 'i t:z: 1 . ~.- -" 1 .., a. D' 

, 
~.5! '0:11 e.s ! ~.: o~. I • _ .. lj 

~l'd - ei!. .. ~ 'O.£.!! is. ° • '0= ; 

A~ 
~ &.&. .. . .: "'s:Z: • . :a.,1::! loS "'~ .gs . d .:l .... _" a ~-~.e 

';;] ... a ! ~ ... ," ".: '3 i-'i "f.1!t"":' .ii1l "A. gUI .S 1': ... .... - .... t Jf 
,~n~ :sa ~c 0.., '~i! ~ g ::ll -a ~.= S f~ e SOt ·iie.~ •• ~'I> a" :II s.!! 5:=. a.. ~.Q" ~:!~ ~ u.:l! ~ &. &.:z: .... 

Fabry'. Ventilator - 128 0'88 20,330 0'87 2'81 '52 14'43 27'6 86'S 166'7 
, , , 

Ditto - - 178 1'6 21,600 10'37 6''1 '611 Il/'\O I 28'11 72'6 139'2 

Ditto - - 1,4,9'0 2~', 16,81 7 8'96 6'97 '67 1·1'4, , 17'9 68'0 120'6 

Ditto - - 142 3'0 U,776 11'21 6'97 '62 11'20 18'0& 67'19 108'2' 

Ditto - - 112 3'44 8,912 8'46 
, 

4'82 '67 11'28 19'82' 61'71 118'98 
, 

NOI.,-They are quite new, fitted up in the beet manner, with horizontal cylinders and direct action, 

Struve's Ventilator' 
, 

at Eaglesbush f 204 1'05 16,950 0'85 4'14, '70 . 15'00 22'46- 89'" 127'1 

, 

Nol.,-The engine is .. cond-hand, tbe steam passages contracted, and the ,,,,,ntilato .. beam is attached to the engioe 
by single liok chains, 6.0 J~et long, . 

_wei _ a. 

COllPARATlVE TJ\BL.E of QOST of EIGHT KIIIIl". q( V ....... TI .... TIIIG MACHINES, according to Monsieur Pon •• ", 

, , , 
Coat of, Coalof. , 

Caslo(, COlt QC 
l Ventilal.Or, the~per Coat 0' .ame. per Working Working, per KIND OF YENTILATOR, EDgin., Borse-power, the Veotilalor Ro""'power, Eape_ HOI'Ie?Wer, 

&0, Utilized. aloue. Utilized, AODUaL per Year. 
, , .. -. .. • ; 

£, £, £, £. £. £, 
Cylinder and piston machine. ],020 I 

210 140 29 263 54 - - - , 
Single-acting airometera ... - - -. ; 614 138 196 63 193 40 

Cnrved vane faJlll - - . . - 198 184 4,0" 4~_ 136 126 

Straight vane raos - - - - - 254 65 24 6 
, 

203 63 

Motte's screw - - - - - - 166 180 43 46 128 188 

"'lIS<) uet's spiral - - - - - - 195 59 
I 

44 18 143 43 

'" indmill ventilator (Lesoinne's) -
, - - 192 218 60 67 141 161 

FaLry's pneumatic wheel. • - - - 355, 04 136 27 130 20 

: . • , Ih , , E. , 
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Appendix,}qo.3. 
d ~-. 

PAPER delivered in boY Mr. Berbert P,.onciJ ]j[llI!hDlorth. 

'. s· 
Out 5:' 

EXPERIMENTS ON VENTI~ATORS. 

1. Motte', Pneumatio Sc,..,».-Thefirat kind applied to the ventilation en mines in 1839 Appendix No 3 
at Monceau Fonttline, oe.r Charle...,i, was awarded'8 premium by the Academy 'of Sciences. ~. , 
II i. a double-blade Arcbimedianeet'ew, 7 fl. 4 t in. in diameter, 3 ft. 7 in. in length, which Vide Plan (A,) 
i. h.lf tbe pitch of the blades. It revolves in a horizontal cylinder cased with masonry, 
and it i8 Bet in molion by 'a Btmp, which multirlies the velocity 7'\1 time.. ,At the ollter 
end of the acrew is an iron disc 6 ft. 7 in. in diameter, to prevent any rMction of air in the 
central part of the lerew. The annul ... space for the escape of the air is therelore 11 inches 
wide. 

The downcast shan. of the mine is 316 yards deep, area 61 square feet; the upcast .haft 
i. 238 yards deep, and 22 _quore feet in area. Tbere are three main currents or .plits of 
air in tlle workings, and one sub-divi,ion. The sum of tbe length of the four splits i. 8,660 
y.rds; ,he average area 14 I square feet. 'Vhen the pressure of the .team in the I>oiltr 
was 38 lbs. the number of revolution. of Ihe scr.w was 274 per minute; the watel'-gauge 
'02 inch, 'he quantity of air exhausted 16,396 cubic reet per m,nutp. Th. work utilised on 
tb. air was therefore 2'28 horse power. The work expended on the strap was 6'98 horse 
power, the ratio between these, being that of useful effect to power exp~nded, is 37 per 
cent. 

With the 8ame power applied and the Bnme namber of revolutions, the resistance was 
increased to 1'12 inch water·gauge, the ventilation fell to 9,030 cubic f"et ,per minute, and 
the ratio or useful effect to 27 per cent. 

It has worked up to 1'8 inch water-gauge. 

II. Ltloin1ll!" WindmiU Y mnlat'I1'.-Similar in consflrllction to Biram's Anemometer, was Vi". 'Plan (8.) 
6rst cunstructed on a lar!>:e scole in 1845. 

At the Grand BRC Coll,ery, near I,iego, the ventilotor is 8 ft. 8 in. in lIiam.ler, and nine 
inches wide in the direction of the axi.. Smeaton's angles lor Ihe direction of the sails of 
windmill. have been adol'ted, and the vanes at the circumference Itre inclined at an angle 
of seven degree. to 'he dlOmeter, and ,near the centre at angle of 19°. It is set in mollon 
by n strap whicb maltiplies lour times. The Bu,am-engine has l\ cylindCl' 'i • in, diametel', 
and a stroke of 22 I inches. ' 

The <Iowneast shan is 273 y .. ds dtep, '70 .quare feet area; the IIpcast 36 square feel in 
area. The averAge lengtll of the air-courses 2,200 Yltrds, and area 3U square feet. 

When the s,eam "1lII at 30 lb •. in 'he boiler, there were 162 revolutions; the quantity of 
air 16,000 cubic feet per minute; the wnter-~lIuge 1 inch. 

Another of these ventilators, of nearly 'he IIltlie dimensions, with 201 revolutions, gave 
19,0100 cubic feet per minute. with '62 inch water-g.,uge, and tht: highest wlltel~g.uge ever 
oblained by Lesoinne's ventillltor ia '66 inch. 

3. Pas9utt', Spiral Vtfltilafor conai.t. ot a screw with .ix threads of sheet iron Vit!. PlaDs (8.) 
wr.pped round a cylinder 61eet 7 inch .... <liameter, wbich i. clo •• d by B disc; the external & (C,) 
diumeter of tIle orlfal. is 8 feet I inches; the breadth of eacb thread or ,'ane is therefore 
16 ~ incbes in the direction of the rodiu..E.cb "ane passe. olle-.ixth round tbe circle, 
and th .. amount of pitch, or the bread'h uf velltila'or in direction of radius is 8 inches. 
Euch Aperture is 8 inches by 166 inches, and the sum of the apertures for the escape of 
the .ir /i·ltS square feet in area. 

The dia""'ter of tbe cylinder of the steam en!:;"e is 126 inches, stroke 2 f.et. Bv wheel 
~cRriug, tbe velocity i. multil'lied 6'S timeo, • 

At Moulin ~ Vont Pit, Lo Reunion Colliery, at Montigny-.ur.Sambre, the down.nst pit 
is 68 aquare feet in .''''11, the uvca.t 26 s'luore feet in ar,a, and the depth of each is 317 
ynrds. 

1'hol'e are three main aplit •• two of which are agoi .. subdivided; the total length of.1I 
the splits is 1,346 ya,'d., and Ihe average area :M .quare f,'e!, Whe .. the s'e~m in the 
bu,l.r was at'31 lb." and the engine Rmking 60 strokes, Ihe spiro! 380 revolutions per 
millu,,,, the ,'ster·gouge indicated 1'8 incb; the qUKntity of au' was 111,'20 cubic feot; 

0,76• s 4 the 
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Yid. Plan (A.) 

Yid. Plan (C.) 

Vide Plan (D.) 

Vide Plan (D.) 

APPENDIX TO REPORT FROM THE 

the work utilised 3'60 horse power; the work communicated 10 the axis of tbe machille 
10'87 horse power; therefore the ratio of useful effect to power waa 88 per cent. 

Wben nO air was allowed to paa. through the wentilabr, witb a pre •• ure of 32 lb •• in 
the boiler, there were 306 revolutions per minute, and the exhaustion upon Ibe air measured 
by 2'4 inches water-gauge. Tbe b.st effect is at about one incb of water-gauge. 

4. Letor,t', Inclined Vane Fan bn. fUllr flat vanes fix.d at lin angle of from 110· to 
13U· to radial arms. Tbe .. ir entera on each side at Ihe centre, and paases out either 
at one square apeltur., or the whole circumference i.left upen. 

At Grande Veine, at El"uge, n_ar Mons, tbe out.side diameter of the vanes is II feet 
2 inches; of the inlier, nnd of the circular aperture for the enlmllee .. f the air, 4 f.et 
6 inches; the inclination of vanes to radius 120'; the vanes are 3 feet 3 inches higb, nnd 
3 fp;et 11 in('h~s wirl;e. Th~ motion .is given by a sIrup, wbich mul.tiplie. four times. The 
hOrizontal cyhnder 1$ 12' mches dlameler, the stroke 2 feet 0 i tD~h, and the Bteam i, 
cut off nt 4/6. 

. The downcaat pit is 308 yards deep, 9 feet in diameter. The upc .. l (ladder) "it 279 
yards deep, 6 f.et 9 inches d lam~ter. 

There are Iwo main splits of air, and four minor; the total length of .11 the splits is 
1,088 yards; average seclion 80 square f(·et. The two senms worked are so inche. nnd 
48 inches thick. The quantity of air extracted was 14,360 cubic feet, at 1, ,, inch water
gauge, at 240 revolutions per minute of the fan. The uleful efFtc! wa. 28 per (·ent. 

When one of the gaU.ries .. as closed the fan made 228 revolutions; the air exhausted 
was 7,660 cubic reet per minute, at 2 inches wRter-gau~e; the useful effect was 2'46 horse 
power; Ihe movipg force 12'18 horse power; the usefut effect 20 per ceot. 

It bas worked up to 2'32 inches water-gauge. 
The ventilator and engine, without boiler, cost 160/.; the building, 68/.; the culvert I\nd 

connexion with pit, 64 t.; lotal, 280 I. 

6. Cumbes' Curved r aile F,m.-The air I·nters nn one or both sides of the cenlre, Rnd i. 
expellell from the circumference by from three to six curved vane •• 

At t>l'and Hornu, neal' Mon., Ihe dillmeter of the outer ends of ihe vant'S woo four feet 
eight inches ofthe inner, and of the aperture for the entrance of the air, th,ee f".t seve" 
inches. The vane., which were three in number, formed lin ao!!le 01' 16 deg'ee. wilh the 
inn .. circle, and ended as tall gents to the outer circumference; The Axis was vert;".I, the 
upper sille closed by a disc, the cenlre of the lower side was open to the Ihaft, alill a riug 
or cullar of sheet iron, five inches in depth, dipped into water to prevenl the 10 •• of air. 

At 670 revolutions per minnte, 6.870 cubic feet of air were exhausted at '811 wHter-gRU!!e. 
and 0'78 horse-power were utilised; 4'06 h"rse-power were trunsmitted to the fan, and 
therefure the rllt,o of useful effect was 16 per cent. 

With an iOlpl'Oved faq of this kind, ani! with apertures on each side, RS much as. 26 to 
29 pel' cenl. of useful effect have been obtained by Monsieur Glepin. Witb 616 revolulions 
8,460 cubic feet of air were obtain.d at a drag of '84 inch water-guage. 

G. LemMie'. Featherina Fall.-It is on a horizontal axis, the exterior being closed with 
ma,onry, except tbe bottom, which is in conllexion with the min., and the top, which i .. 
0l'eo for the escape of the air. 

That al Pit St. J:lenri, at Hairmon~, h~s been. erected th~~e months, an.d i~ the on 1)' one in 
Belgium. It consIsts of II ccnlral slx-suled prIsm, each SId. four feet SIX lD~h .. WIde, and 
ten feet two inches long (which is the width of tbe fan); to the angle. are allacb.d flaps. 
four feet six ioches wide, working un "inges. The flaps are opened lIod .hut by connectmg 
rod., worloing on an axis whi('h is 18 inches exceotric to the first-mentioned. The fan i .. 
con.tru~ted of sheet-iron; 

The .team-engine, which is in bad order, bus 12-incb cylinder, and 38-ioch stroke; the
motion is communicated hy "'earin!!, bUI not multiplied. 81eam in builer at 30lbs. Revo
lutions, 17 per minute. ,Vater-aau .. e, l'S2 incbe., said to give 20,OUO cubic feet of ail' per 
minute. At 24 rpvolutions the ~at~r-gauge is .aid 10 rise 10 two-and-u-b.lf inches. Ooe 
which was worked at Serain'·, at from 40 to 80 revolutions, gave a water·gauge of four 
. 0 
mehes. 

The eXl'erimenta on tl;i. machine are not as yel sufficient 10 determine ito advantages .. 
bdt like that of Fabry, it has a slow motion, in which it will possess a great advantage over 
tbe olher fans, although its frictinn will be greoter in the working parts. 

7. Fabn/. Pneumatic Whee/s.-First .rected io 1846, al Mambourg; were exhihi,.d at 
the Great 'Exhibitinn in 18!H. They consist of IwO wheels, each with three projections or 
cngs, the 8ul'fi,ces of which so work together, that little or no air caD descend between 
Ihem; and nch whe.l, in tbe upward portion of its revolution, drives out the air from the· 
mine. The crntres of the wl~eel, are six reet sis inches apart; they are six feet .. ix inches 
long, measuring alung Ihe axis. the length of each tooth or cog fro~ the centre ~ five reet 
seven inches. They are made eilher of sheet iron or of wood. 1 he steam-ecglDl! has a 
12-ineb cylinder, and two fpet stroke. 

The downcast pit is 440 yards deep, and 67 square feet area. The upcast 330 yards. 
deep, and ~7 square feet area. 

There-
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There are Ihree main splits "r air, one of which is divided in~o six minor splitt; the Appendi", No. 3-
enrage length ohach $plit i. 560 yards,; average area, 26 square leel. 'Yhen the pressure 
in tbe boiler waa 41 Ibs., thp; number 01 "1Okes and ~.olotlons, 48 per n,.,,?ut~; ~be water-
gauge 1'8 inch. The quantoty of sIr was 24,400 cubIC feet; tbe JlOw~r ut!h.e", 6 92 horse-
power. Tbe borse-power expended on the machine, 12'45. The ratIo 01 userul elfect was 
therefore 1I6j per cenl. 

First C""t : £. 
] 2-borse engine, boiler and ventilator - - - 420 
Erecting engine-hou.e, chimney, culvert and ma-

chinery _ - 19'7 

• 
, Working Expenses: 

Working and repairs, per annum 
Coal 

617 

£ .•. d. 
47 16 -
61 16 -

109 12 

It i. the intention of Mr. Fabry to simplify and reduce tbe coot of his machine, ,by suh
Itituting ,two teetb for th~ee, IlUd five ventilawrs of this kind are already ordered. , Thia is 
ofa oimilar kind to that patented by Mr. George Jones, of Lionel Foundry, BirOlingham, 
but which as yet haa, only been applied to ~lowing cupol.s and forge.. , 

8., Cylindor ond Piston ,V,ntilator.-That at Haincbamps Pit, near Liege, has heen at Yid. Plan (E.) 
work for 18 years. It is composed oqwo wooden cylinders, open at the top" tbe bottom 
fitled with valves; tbey are 1l feet '7 incbes in diameter. The pistons are su'pended to 
'Ihe oppooite extremity.f a beam; they are fitted with valve. wbich open upward.; the 
lengtb of .troke is six feet two inches, and soap and waler are used to lubricate the cylinder. 

'fhere are 110 valves in each piston and cylinder bottom. The steam cylinder is fixed over 
one end of the beam; the stroke, ai" feel IWO inches; diameler, 13 inches. With steam in 
boiler at 41 lba., the number of sunkes was 14, the quantity of air 11,000 cubic feet per 
minute; ,tbe water-gauge indicated 4'2 incbes area, 1'8 inch maximum expansion and 
compression respectively, and a mean resislance represented by tbree inches of waler. The 
work utilised on ,the air was, therefore, 7'98 horse power, and taking 00 per cent. oft' tbe 
power of $b~ engine lransmitted to the beam, tbe ratio of useful effect is li6 per cent. 

0: Plunging DellI, or Single-acting Airomet ..... -Tbe original and rudefi,rm of this Vide Plans (E,) 
machine has heen very long known in Cornwall, nnder the'name of the Duck Machine, a9 & (F,) 
wella. in tbe Hartl and .otber mining districts. It was improved by Mr. A. de Vaux, and 
erected in 1842 at Mairhaies, near Seraing •. It consists of two airometera (similar to 
gasometers), 11 feet 6 in. in diameter, dipping into water, and baving an .lternative move-
ment of Ii feet. 

With 126 atrokes per !!liuute, tbe volume of air due to tbe mOl ion of the machine was 
12,890 cubic feet; but the quantity actually passed was only 11,600 cubic feet, owing to 
leakage and injurious space, &c. The water-gauge varied from 1'96 expansion to '6 cont
pr.ssion. The mean was 1'28 inche •• 

The work utilised on tbe air was 2'32 borse power, and tbe useful effect was 46 per cent. 
of ,I be po,,!e, ,trymsmi,tted., 

,General R_Ar • ...:The ve!ilalors of Comb .. , : Leooinne,' and Molle are not Buited 
, to overcome a reaislance of more than 6 Ibs. per square foot (tbe second one not half 80 
much); but they exhaust a certain quanlity of air at a small cOBt o(outla)' and maintenance. 
Letoret'. and P8Iquet'sventilatora.bave the additional advantage ofworkong advantageously 
up to a drag of 10 lb .. per aquare foot; but the bigh nlocities, as well a. certain pecult
aroties in the Ule of all the above. machines, caUSelI a very cQnsiderable loBS ofpower. In 
thi. la.t .reapeol, Lemielle and Fabry'L machine po ....... a superiority, as well as in their 
capability of overcoming a reai.tance amounting 10 16 Iba, psr aquare, foot.., Although 
in tbe cylinder and piston machiDe an almost unlimited drag clln be overcome, it is liable 
to many objections, amongst wbich are friction, resistance in val v .. , inadequocy for large 
ventilations. l'be Bingle acting airometer', witb tbe •• mll advanlage, pr.aent fe.w.r defecls. 
The air, however, enlero and passes out only below the airometen. When made according 
to the patent of Mr. W. P. Suuvll, of Swansea, with a casing o'er Ibe" airometer, so that 
the air panes in and ,out bdth above and below, it become. double acting, and a great 
advantage is obtained. By tbe use of large valve.areas, each of tbe 'lour .eb of valves 
being equal to half the area of an airomeler, and by working at e slow motion, a power, 
effect, and economy, exceeding that of all tbe other macbines which I have named, can be 
obtaioed. With either two OIachin.s, or four, it is competent 10 produce I~e large.t 
ventilation required in auy mine in Engla.nd, and to' oyercoRle, with' economy, at leilst 

, double tbe re"stance wbich the .entilation of any mine at pres.nt oliero. It i8 capable of 
0.76. T more 
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Appendix, NO.3. more eJ:panlive action to meet emergenci .... and more regulated contrul, than ventilation 
by rarefaction. . 

According to Monsieur Poneon, the ratio of useful efl'ectlo transmitted power of eight of 
the venlilating machinea, is as fullows:-

Fabry's pneumatic wheels -
Singfe-actio/!'j airometera -
Pas'l.net·. Spiral - - -
LeaolDne's windmill ventilalor 
Letoret's fan 
Cylinder exhaultiog machine 
Motte'. pneumatic screw -
Curved vane fan - - -

- 63 per cent. 
- 48 
- 18 
- 16 
- 14 
- 13 
- 19 
- 16 

" 
" 
" 
" 
" 
" 
" 

To do the same amount of work a. the Esperance cylinder ventilalor, viz., 1'7,000 cubic 
feet of air exhaulted at 3 in. water-gauge, would require 138 jets on Mebu', plan • in. 
diameter, tubea or cylindera 8 in. diameter, aud 8 ft. 8 in. long, and 160-hurae boiler power, 
with a steam pressure of '76 Ibs, 

COST. 

Six boilers, each 30 horae power (one being a reserve) 
138 Wrought iron tubea _ _ _ _ _ _ 
138 Copper pipes, • incb diameter, with cock to each -

£.. •• d. 
9211 

Cast iron tubes to convey the steam _ _ _ _ 
Steam-engine of Beven or eight horse power, for feeding boilen _ 
Earthwork and masonry of ventilating gallery - - _ _ 
Construction of furnaces and a brick chimney, 48 yards in height 

and two yards internal diameter -
Erecting engine and contingencies 

80 -
60 • 
88 

124 
6 10 

WORKING EXPEnE •• 

Salaries: six firemen, two enginemen, per year -
8,'768 tons of coal - _ _ _ _. 
158 Ibs. of neats-fOOI oil _ 
108 Ibs. of purified oil 
J 06 Ibs. of grease _ 
185 lbs. of waste and hemp 
Maintenance and repairs 

1,1114 
80 

l. 11,468 

l. •. d. 
1138 10 

- 11,070 - -
810 -
II 10 
II 
4 - -

114 

£. 11,339 - -

According to the experiments of Mr. Glepin. 

COJ(PABATIVE F.c:onomy of Furnace (underground and above), Steam Jet Ventilaton, 
according to Mr. GIi;pin. 

NAME OJ! APPARATUS. 

Exbansting engines, reciprocating motion (Mairhaies) -
Ventilator of Mr. Combes - - - - -
Screw of Mr. Motle -
Ventilator with straight vanes of M. Letoret 
Ventilator of M. Paaquet - - - -
Steam jet in ventilating abaft 
Steam jet of M. Pelletao _ 
Ventilator with straight vanes in sheet iron - - _ 
Furnace at the surface, with a chimney 46 to 65 yards 

high- ___ _ 
Apparatus of M. Mehu (steam jet) 
Steam-pipe in the ventilating ahaft (eshansting) -
V eutilating chimney, the Cumace working a high-

pressure engine - - - -
Ditto - - ditto ordinary steam engine 

MorinrP ..... _lied. 

100 
100 
100 
100 
100 
100 
100 
100 

100 
100 
100 

100 
100 

MOYill(Power 
UoefUI EtFect. 

S6to40 
1'7 to 119 
110 to 114 
18 to 10 

10 and 14 
8'8 

8 and '7 
6 

4 to :>'5 
1'8 to 5'6 

3'S 

0.8 
0'5 • 

·COJ(PABATI~. 
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. 
CoIiPABlTlVB first Cost of Establishment of various Machines at per Horse Power. 

Underground furnace, nlililing 0·8 of the total heat developed 
Furnaces of Anzin, - ditto - ditto - - - -
Furnace in the mine - . 
Fum ...... of Anzin 
Ventilator of M. COlllbee -
Ventilator of M. Pasqnet -
Screw of M. Motte -
Ventilator o( M. Letoret -
Steam jetl of M. PeUetan -
Cylinder pumping engine -
SIngle acting aerometer - - - -
Apparotu. of M, Mebu (Bteam Jets) • - • 
Ventilator with straigbt vanes III sheet iron -
Fumace at the lurfaca 

.. 
, 
• 

l. •. J. 
610 -

1710 -
27 
70 

180 
201 
201 
244 
247 
267 .: 
286 
314 - -
617 
823 

COIIPA8U·I ... COlt of Working, at per Horse Power of Useful EfFect, per Annum. 

Underground fumace, utilising 0·8 of the heat developed -
Re~i p'fOcatinlt blowin~ engin.. - - - -
Ventdator of M. Comoe. - • - _ _ 

" M. Motte -
.. M. Pasquet 
.. M. Letoret - • • - _ 

Underground fumace, utilising 0·26 of the heat developed 
J.tofM. Pellelan - - - - - - _ _ 
ApPIlratuI of M. Mehu - -
Ventilator witb straight vanea -
Furnace Dear the surface 

49/. 
62L to 661. 

60/. 
701. 
7Ql. 

92L 10 •• 
160L 
2251. 
286L 
330L 
6161. 

t 
• 
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