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64 MINUTES OF EVIDENCE TAKEN BEFORE THE 

9il. State to the Committee the result of your experiments ?-I may state 
this: that the Seaton Delaval application of the steam-jet is not one of the best 
I have seen; I think the jets, as recently appJied by Mr. Darlington, at lnce 
Hall, are done in a superior manner to Seaton Delaval. 

97;:· Have you in your hand the report of those experiments?-This is the 
report of the Seaton Delaval experiments. 

973· Which way was the steam-jet applied at Seaton Delaval ?-It is all set 
forth in the report. 

974· Mr. Locke.] What was the depth of the main shaft at Reaton Delaval? 
-The colliery is ventilated by four down-cast shafts and one up-cast shaft, each 
eight feet in diameter, and 212 yards in depth. 

975· What is the average distance from the four down-cast shafts to the up
cast shaft ?-They are all in a group together. 

976. Chairman.] How many splits of air are there ?-Three main splits. 
977· Mr. Locke.] What is the distance that the air has to travel under

ground from the down-cast shaft to the up-cast i-The longest split is seven 
thousand six hundred and fifty yards. 

978. I should still like to know what the distance was between the two 
shafts; you have given us the course of the air; what is the absolute distance 
between the two shafts ?-We did not measure it, but I should think about 100 
yards. 

979. Chairman.] What is the ventilating power at Seaton Delaval ?-Four 
boiler-fires, 33 steam-jets, and the discharged steam from an underground 
engine, and a gas apparatus, of which five retorts are kept at work, all placed 
near the bottom of the up-cast shaft. 

9go. In addition to the steam-jet, these boiler fires tend to the rarefaction of 
the air in the shaft? -·No doubt of it. 

98!. Describe the operation of the steam-jet :-1 think it acts partly by 
propulsion, and partly by rarefaction. 

9~2. Where is the steam-jet placed at Seaton Delaval i-Close to the bottom 
of the up-cast pit. 

983. Mr. H. A. Bruce.] There are a great number of steam-jets; are they 
all in the same place '!-They are placed on radial arms. 

984. All at the bottom of the pit ?-All at the bottom of the pit. 
985. Mr. Locke.] When you said, placed at the bottom of the pit, how far 

from the floor of the mine, or from the roof of the mine i-It may be about 
20 feet above the roof. I did not measure that, out I should suppose about 20 
feet. 

986. Chairman.] In the pit 1-Yes. 
g87. State to the Committee the experiments that you made, and the 

greatest velocity of air you obtained? --I may state that we took our measure
ments twice. Finding those of the first day differ so very materially from those 
which had been put forward by Mr. Forster and others, we determined to repeat 
them the following day. We did so, and with numerous checks. We measured 
the air twice in the up-caEt pit, both which measurements correspond very 
nearly together. We also measured the air twice over in the different splits, 
and all these different measurements agreed very closely together. The 
following is an abstract: "Total air going into the workings, with the 33 
steam-jets, 4 boiler fires, and gas apparatus at work: temperature of up
cast, 130'; temperature of down-cast, 42"; difference of temperature be
tween down-cast and up-cast, 88'. Water-gauge, Ill. inches. Barometer, 
28) inches; 33,626 cubic feet of air per minute.-Total air going into the 
workings without the jets; temperature of the up-cast shaft 120'; temperature 
of down-cast, 45'; difference of temperature of up-cast and down-cast, 75'; 
29,999 cubic feet of air per minute.-Increase by jets and an increase of 13' 
of temperature between the up-cast and down-cast on the 16th of December, 
3,627 cubic feet of air per minute.- Increase by jets on the 15th of December, 
3,474 cubic feet of air per minute.-lncrease of water gauge by jets and tem
perature 16th of December, l.fifo - 1 Po. ~ 10°" inch. Amount of air obtained 
per lb. of coals consumed by the boiler fires and gas apparatus, 1,372 cubic feet." 

988. At what part of the up-cast was the temperature measured ?-At 30 
vards . 
• g89' Mr. Stephenson.] From the surface ?--Yes. 

990. Did you not take the temperature down at the bottom also i-We did 
not; 
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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. -
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MINUTES OF EVIDENCE. 

• 

.Lu7ld!, 13" die Junii, 1853. 

Mr. Hutchins. 
Mr. Fitzroy. 
Mr. Hussey Vivian. 
Mr. Baird. 
Mr. Cllyley. 
Mr. Stephenson. 

MEMBERS PRESENT. 

Mr. Mostyn. 
Mr. Farrer. 
Mr. Child. 
Mr. Cobbett. 
Mr. Locke. 

EDWARD J. HUTCHINS, ESQ., IN THB CHAIB. 

Joseph Dickinson, Esq., of Manchester, called in: and Examined. 

1. Chairman.] YOU are a Government Inspector of Mines ?-Yes. J. Diekill8on. Esq. 
2. Have you been so since the first appointment of inspectors after the --

passing of the Act ?-Yes. .. 13 June 1863. 
3. loor what district are you inspector ?-My present district is Lancashire, 

Cht'shire and North Wales. 
4. Is that the district of which you were inspector when you were examined 

before th" Committee in 1852 r-It is the same district, but the Staffordshire 
district was formerly a portion of my district. The South Wales district was 
also entrusted to my care for about four months, during the vacancy occasioned 
by the r~signation of Mr. Blackwell. 

5. Have you been recently engaged, with Mr. Mackworth, on a mission of 
inspection ?- Yes. 

6. By whom were you sent1-Lord PalmerstoD. 
7. What countries were you instructed to Tisit?-Belgium, France, and 

Germany. 
II. \ ou \'isited those countries ?-We did. 
9. Whnt is the common ,;ystem of working in Belgium ~-The common 

8yst~m of working is long work; the seams are very much contorted and twisted 
about; so IlJUch 50, that the working in the same seam sometimes overlaps; 
but whether the seam lies perpendicular or horizontal, the same system is 
adhered to. 

10. \\i ill you describe the system of long work ?-Long work is carried on in 
Belgium: al,d it is done by the ordinary system practised in this country, of 
taking all the coal away at first, and keeping up the waggon roads through 
tbe guh. There is scarcely an instance in Belgium where the levels are driven 
out to the extremity, and the coal worked backward; they get a better quality 
(If coal by work ing the coal forward, and it is done at a cheaper rate. 

1 I 1s it difficult to carryon ventilation under that system 1-There is difficulty 
in cnrr~·illg it on unless the gob is packed very tightly, and the sides of it 
cI8)~d to prevent leakage through the gob; but where the run is short this is 
not fllund insuperable ill practice. In fire-damp mines, in my opinion, the 
proper wuy i8, to drive out the galleries to the extremity of the mine, and to 
work th· coni backward, as this ensures a permanent air-way at aU times; but 
whl're t hI' run is short, there is seldom much difficulty in getting sufficient air 
to the fUl'e of work; the roof settlE'S down on the gob, and presses it tight • 

• I ••. \ S a practical system, the way to work long work would be to carry the 
air ways through the gob ?-That is the system generally resorted to. .I do 
not cOllsi .. er it the h.'st in fire-damp mines. 

13. }" there any difficulty in keeping the gob free from leakage 1-Where 
0.76. A ~ 
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J. DickinlO1l, Esq, the run is short, and the sides are well clayed, the difficulty is seldom found 
insuperable in practice, . 

'3 June ,853· 14. Supposing a seam should be perpendicular, is the same system pursued? 
-Yes. 

15. Is there much difficulty in that case ?-Not any difficulty. 
16. Mr. Slephe1l8On'.] When .the inclination of the seam. is very great, you 

would not recommend the system of driving out to your boundary, and work
ing backwards i-In a fire-damp mine I should recommend it, whether the 
seam wall perpendicular or horizontal. 

. 17. How would you confine the gob in a perpendicular seam, "here it would 
be above your head ?-Y ou timber the level, and put brushwood on the top of 
it, and lay the gob on the top of the timber and brushwood. 

18. You say that in 'Belgium the system of working backways is not 
adopted; is that system adopted when the seam is nearly perpendicular ?-With 
very few exceptions, they drive aU the coal 'beiQre them in Belgium, and lea\"e 
the gob behind, supporting the gob by timber and brushwood, 

19. When a seam is nearly horizontal, in YOUD opinion, the better way would 
be to drive out to the boundary and work backwards ?-Yes. 

20. But in Belgium, they work forwards towards the boulldary,. taking away 
the coal ?-Yes. 

21. What is the length of face which is taken ?-It depends on the inclina
tion, to some extent; about 30 yards is the average. 

22. Not mol'fJ "-Net more; ·taat i~ the average depth. 
23. When the inclination. ia.very great, supposing fire:damp to exiRt in a 

mine in great abundance, do you prefer the plan of going to the boundary, in 
consequence of the lightness of carburetted hydregen, which will alway!! ascend 
from the WQI/king fac& into the goh, and there remain. at rest ?-I see no greater 
,(}i1Iil;ul'l.y in ventilating a m.i~ with air-ways. in the solid coal than with air
ways maintained by gobbing. You have no liability to leakage, if YOIl have 
.ti~ aiIl-ways in the solid coal; lIut if.the air--ways depend on gobbing, there is 

• ·a liability to leakage through the gobbing, which is a.voided by driving out the 
;level to.- tbAextremities, and working the coal'backward. 

24;. You 0'l~0me the difficulty by keepiug them tight?- Yes. 
,2:5,. Cll~.} Is. not tOO roof falling attended: witb. great danger e-No; 
;~ ~ ~ IltteJi.ded with unusual danger. . 

26. Supposing there is not enough rubbish to fill the gob, how do they pr~ 
· ~eed ?~ In the thin mines, the .. e is generally sufficient rubbish. 

27. Have you seen the work in thick mines ?-I have seen it in every descrip.
tion of mine; all the mines in Belgium are thin. 

28. Supposing 1t sllOuld happen tkat there be no.t lIufficieat rubbish to fill 
the gob, how would you proceed ?-In the south of France the thick coal, 
which varies in thickness up to 65 feet, i& worked by long work. The usual 
system is. 'Q work eight feet on the bottom in the ordinary way; and as the 
mine seldom makes sufficien' rubbish to fill up the whole of these worki~s, 
the ~bbish is brought from the surface. After the first working of eight feet, 

· theN is another working a few yards behind; and these successive workiDgs, 
(IDe above the other, are filled up with rubbish, either from the mines, or bl'ought 
down. the pits from the surface. The thick coal of Staffordshire, also, is worked 

· hmg work. It}w; been worked long work in two ranges, of abou.t five yards 
each,. Coif betweea 20 aDd 30 years, at Mr. Forster's works at Shut End, near 
. Du.dley ; and alSI) for some years in Mr. Gibbon's colliery, at Shut End; and it 
has recently been introduced into the colliery of the New British Iron co~ 
pany, at Corugreaves. It seems to be a great jmprov~ment Oil the old system 
of working the thick coal in Staffordshire; and it is worthy of remark, that in 
nQ instance that 1 have heard of, where long work has heen introduced, us that 
f>ystem been abandoned, and the old system resorted to. I have examined the 
working in the thick coal mines of a great number of the principal establish.
meets in. Stafford.hire, and I think that a more unminer-like system of gettililg 
this ten-yard coal tun the old systems, which are still commonly practised, it is 
impossibie to see. It is working in a series of unsightly cave1'QS; the men are 
perched high on scaffolding and ladders, and they are at work underneath the 
sides, which are overhung many yards beneath the roof, which is liable to fill, 
and cannot be supported. Indeed the workmen are brought up to it from their 
childhood, and they may be compared to soldiers in a campaign, fo~ suddelil 

·cleaths are perhaps as commOll in the case of the one as in the other. If all 
the 
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the casualties in thick coal collieries were enumerated, I believe that the annual J. Dickimtm."'&t
list would outnumber the killed and wounded in a general engagement. 

29. Chairman.] As a general rule, do you think the· system of long work ie 13 June 18S. 
efficadous 1-There is generally no system 80 efficacious as long work. 

30. Is more coal got by it ?-All the cool is obtained by it, and the ventila
tion is much simplified. 

31. Mr. H. J'ivilln.] Has lIlOt a modified system of long '\VOrk been adopted 
in the north of England ?-Long work is common in the Midland. counties, as 
far west as Shropshire. 

32. Has not a modified system of long work been recently adopted in the 
north of England, with great success ?-In Bome collieries it has. 

33. Will you describe the system of long work ?-Long work consists in 
breasting away extensive ranges of the seam in one working. . 

34. Chairman.] On that system YOIl cannot go down to the dip ?-The great 
eecret of success is to keep the par.king well built, and close up to the face of 
work, and not attempt to breast down to the dip;which would throw the weight 
of the superincumbent strata .pon the face of the work, and make it dangerous 
for the men, and would also crush the coal. 

3.5. In beginning t.he system of long work, is not the first weight that comes on 
attended with very considerable danger?-The first weight is generally a dan
gerous weight; in the course of a few days after the first subsidence has taken 
place, the roof subsides regularly behind, and there is no more difficulty. 

So. Are the men anre {If their danger at first !~ Yes. 
3i. Do thl'y work when the roof is settling down·l-They sometimes abandon 

that portion of the work, until the first subsidence has taken place; and where 
long work has been attempted to be introduced into new collieries, by persons 
who did not understand it, when this first 'Weight has been coming on, which 
is the critical weight, the system of long w{lrk has frequently been abandoned ; 
lIad they waited until the subsidence had takeR place, their efforts might have 
been successful. 

38. In your district, is the ooal worked by long work at a11?-We have 
isolated cases of it in Lancashire and Cheshire, and it is very common in North 
Wales. . 

39. And in Shropshire?-In Shropshire it is common,aBd also in Staffordshire. 
40. In South Wales ?-In South Wa.les it is met with in rare cases. 
41. Is it as well done, in the districts in England in which you have seen it, 

as it is in Belgium 7-Quite. . 
42. And the ventilation is sufficiently carried on ?-Yes. 
43. Is it applicable to South Wales ?-It is applicable to the South Wales 

coal field, M a general rUle; its introduction there, I believe, would be the 
means of reducing the cost of getting the coal, and it would save the immense 
loss which takes place in pillars under the present system. It is peculiarly 
applicable to the ironstone mines. . 

44. Supposing you were working in a seam of 30 feet, how would you 
proceed ?-The system of working the Staffordshire thick coal is, by first 
working the top half of the seam. 

45. How much of the first lift is removed !-They work about eight feet 
Ion!!; work, and they breast backwllm liver the gobbing, in getting the main 
portion of the seven feet. 

'46. In your opinion, is long work the cheapest and best, and applicable to 
thick and thin seams of coal? -It is. 

47. Is it also better for the ~arrying OD ofventilatioh ?-Yes. 
48. In all cases ?-l'here may be exceptional cases; but, as a general rule. 

it is so: 
49. Mr. Cnylty.] Could the system of long work be applied to mines which 

are alrelldy established ?-III most cases it might be applied to the present 
mines; but perhaps not in all. 

50. Would it entail great expense, if it were applied to old mines ?-In some 
cases; but the grl'at difficulty is with the workmen; they are Dot accustomed 
to the system, and they are \'ery loath to begin it in their old age. • 

51. 11 it more applicable to deep or to shallow shafts ?-. 1 do not think it 
makes any-difference. It is equally applicable to the one as to the other. 

52. Is the system of long work universal in the Borth ?-h is Dot 80 \lIli
versal in the north, except in Scotland. 

53. You say it is better fur ventilatioll; in what respect is it better ?-IIl. 
0.76. A ~ working 
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working pillar and stall work, you leave a great number of galleries open, and 
all those galleries require to be ventilated. With long work you have simply 
the working face open; you leave an in-take gallery for the air to go in; it 
then passes up the face of work, and returns by the return drift; whilst in 
pillar and stall work you have a number of galleries. which require to be 
ventilated. 

54. You have no splitting of air 7-Yes; you may split the air at different 
faces of work; you may have one or you may have ten faces of work going on 
in the same pit; and you can split the air, if it is desirable,in proportion to 
each face of work. 

55. Mr. Locke.] Is there any difficulty in splitting the air ?-None. 
56. Do you find any inconvenience at all1-None. 
57. Then where is the difference in pillar and stall work, as to its more 

efficient means of ventilation, if there is no difficulty ill splitting the air ?-You 
have a greater number of galleries to ventilate in the one case than in the 
other. 

58. You do not think the splitting of air is an tJbjection to the mere trans
mission of air ?-It is impossible to ventilate a large colliery properly without 
splitting the air. 

59. Where is the increased difficulty in ventilation by pillar and stall work. 
as compare4 with long work r-In the one case you have a larger number of 
galleries to ventilate than you have in the other. 

60. Still the area would probably be the same ?-The distance over which 
air tra"els in long work is shorter than that which it travels with pillar and 
stall work, because you have only the in-take gallery and the face of work, 
and the return air course to ventilate; there is no intricate working in the 
midst of the colliery to be ventilated, as there is in pillar and stall work; 
consequently the air has not to be coursed through. 

61. Does your objection apply to the increased distance which the air has to 
travel, or to the intricacy of the course ?-It applies to both. 

62. Chairman.) Do you keep the gas penned up. or do you clear it out ?-As 
a general rule, the gob is not ventiluted. 

63. Mr. Stephensoll.] In explanation of an answer which you gave just now. 
respecting the comparison between the ventilation of long work and the ven
tilation of pillar and stall work, in ~plitting the air in pillar and stall work 
have you not a number of doors to employ ?-Yes. 

6..\. Those doors heing left open, may leave anyone or more of the stalls 
foul?-Yes. 

65. In long work there is 'simply a current of air going from the down-cast 
shaft to the face of the work, running along the face of the work, which is only 
a channel about six or seven feet wide, perhaps, and returns (as you have said) 
by adrift to the up-cast; that is the simple mode ofventilating long work?-Itis. 

66. With the pillar and stall work, if you have 20 stalls, you may split the 
air into four parts, each current of air, or each one-fourth, having to course 
through four stalls, with a door between each four stalls; is not that the usual 
mode ?-I tis. 

67. Independent of splitting the air, you have to course up and down the 
stalls, and therefore each cun-ent of air has to pass up one half of the I!tall and 
down the other?-Ye~. -

68. In that case, is not the resistance to ventilation materially increased ?
No doubt of it. 

69. Must not a greater force lie applied to secure good ventilation on the 
~tall system, as compared with the long work system ?-Undoubtedly. 

iO. Is there not also the risk of doors being left open ?-Certainly. . 
iJ. In the other case there is no risk of that kind ?-.No; because there are 

no doors, except there be main doors, to leave open. 
i2. 1 am speaking now of -the face of the work; I am quite aware there are 

doors required in other parts of the mine, but th!'y would equally be required 
on the stall system ?-Yes. 

i3. And, therefor!', where the face of the coal has usually given vent to an 
enormous quantity of gas, there are no contingencies arising out of doors :
Such contingencies are very much fewer than in pillar and stall-wo.k; the air 
is all passing up in the particular places where it is requirt'd. 

i4. Chairm(/n.] Tht'refore it sweeps the face of the coal, and all behind it is 
so tightly packed up, that the air cannot get into it at all ?-Generally it is. 

. 75. :I'herefore 
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75. Theref,,;'e the whole current sweeps up where the men are at work out J. Dic1riIUOft, Eo'lr 
of the main le'-c1. Is that so ?-Yes. .--

70. Mr. Stephenson.] You have stated that the long work system is, in all 13 June ~853. 
cases, mllre economical and safe than the pillar and stall system. Are you 
aware that the success of the long work system depends very much upon the 
character of the roof ?-It is frequt'ntly stated to depend on the character of 
the roof; but I think I have seen coal, with almost every kind of roof, worked 
succes~fully by long work; and many persons work long work with both ,"ood 
and bad roofs. In the case of working the thick coal of Staffordshire, where 
the top part of the seam is worlred.first, and there is nothing but the old gob for 
the roof of the second working, Mr. Gibbons, who is an authority on these 
matters, having worked the coal for se'\'eral years under the systt'm, says he 
prefers a bad roof to a good one. . 

77. If the roof be a very good one, is it according to your experience. a very 
bad plan [0 introduce the long work system? --If you have a hard, solid rock 
for a roof, which will not break, it is very apt to crush your coal; and it 
would be attended, perhaps, with more danger than would otherwise be met 
with, if you had a tender roof. 

78. Have you ever seen a roof in a coal mine, consisting of what is called in the 
north, post roof or white sandstone, which is almost peculiar to the coal fields of 
Durham and Northumberland, and. is sometimes eight or ten fathoms in tbick
nessr-Yes; there is also a much harder rock which is called quor, in South Wales. 

i9. Under such a post roof, have you seen the long work system practised 
successfully ?-I have seen a modified system of long work practised ,"ery suc
cessfully under a quor roof. It is not the ordinary system of long work, but it 
is called long work in South Wales; it is by driving a stall, eight yards wide, 
and bringing back the same width of pillar. All the coal is obtained in that 
working, and pl'rhaps it is the only successful working of coal which there i$ 
in South Wales. All the rest, under the bad roofs, is attended with a very con-
siderable sacrifice of pillars. - -

80. Mr. H. Vivian.) Under a roof of that kind, do you conceive that the 
ordinary long wall system of working could not be carried out 1-1 do not 
think that it is so desirable to introduce long work under such a roof, and 
perhaps it is not in t'very case practicable. Under good roofs there is seldom 
any loss of coal by the pillar and stall system, so that no improvement could be 
eifl'cted in economy, or in the clean working of the coal. 

8t. Do your remarks apply especially to the cleanness of working out the 
coal, rather than to the ventilation of the mine ?-My Ia.~t remarks applyespeci
ally to the cleanness of working, but generally they apply equally to the ventilation. 

82. In a 12-feet seam of coal, where the roof falls up to a certain point and 
arches itself, and does not fall so that the bottom meets the top, how would you 
support the rooff-You are speaking of pillar and stall working. 

113. I am speaking of long wall working ?-I have got a drawing of a system 
which I examined in the South of France, showing the mode of working in a 
tlJicker seam than you have described. 

[77Ie Witness delir:ered ill the annexed DI·awin9.] 

84. In a 12-feet seam of coal, where the roof does not fall to a sufficient 
extent to support the superincumbent strata, in what way would you deal with 
long willI work ?-I know the South Wales seams very well, having been en
t,'Ilgt'd upwards of seven years in the largest colliery there; but I do not know 
one where, if you took away the whole of the coal, the roof would not come 
down behind on your packs. 

85. I am now working a colliery to a large extent ill South Wales, where the 
roof will stand for months without falling completely. If it were necessary to 
support the ground behind the workmen, which is necessary in long wall work, 
the men would be for months exposed to falls of roof; in that case, could long 
wall work be carried out l'xcept in a modified degree ?-Can yoU describe the 
sort of roof? . 

86. It is for some distance a plate roof? -That would ~ork very well long work. 
8;. I have gone over the goaf myself when the coal has been worked for 

months,andthe mofhas not fallen, up where the pillars have all bl'en taken out'!
It is a general rule that the plate is one of the bt'st roofs for working long work. 

~S. It bt'nds rather than breaks at first i-I think that long wall work would 
b" quite applicable to such a roof:lS you desl'ribe. 

u.;6. A 3 89. Would 
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89. Would you work the upper or the lower portion first in long wall-work 1 
-In Staffordshire the usual way is to work the upper portion, but 1 think the 
best way is to work the lower part finlt, taking care to pack the gob very tight 
with rubbish. 

90. How would you commence the long work system 1-1 should keep the 
lower levels in advance of the upper I for you generally find that if you attempt 
to keep the upper levels in advance of the lower, there is a tendency to throw 
the weight of the roof on the face of the work, which makes it more dangerous 
for the men, and also has a tendency to crush your coal. 

91. .-\ssume that your pit is sunk to the bottom of the seam, and that you 
have to consider how you will commence your work; where would you start 
your drifts ?-As the weight always tends to the dip, I would start them 80 

as to keep the lowest drifts rather in advance of the upper, and throw the 
weight of work on the gob, and not on the face of the work. 

92. Would you start two drifts on the level course and two to the rise:
After opening the pit, and getting the ventilation connected between the down
cast and the up-cast, if it were not a fiery mine, I should breast all the coal for. 
ward, carrying the airing along the deepest level, and bringing it back along 
the upper level. 

93. You would work it straight before you ?-Yes. 
94. In that case, you would not, as in the first instance you recommended. 

drive out to the extent of your boundary ?-If it were a very fiery mine I should 
recommend driving out the galleries to the extremity, and work backward 
instead of forward. 

95. Chairman.] So that all the gas would be left behind you?-Yes; and 
you would be always slIre of maintaining the ventilation by having the galleries 
in solid coal, and not subject to leakage through the gob. 

96. Mr. H. Vivian.] You would take the breast of coal forward ?-Yes. 
97. Then you would leave the gob behind you !-Exactly. 
98. Are not goaves very dangerous things, from the gas constantly oozing 

in enormous quantities from the roof?-l\n imperfectly ventilated goaf is about 
the most dangerous thing you can have in a colliery, that is, where the fire.. 
damp is mixed with enough ti'esh air to bring it to the explosive point; when 
the goaves are not at all ventilated the fue-damp in them is generally too pure 
to be explosive, and I have known cases where a goaf which h88 been full of 
fire· damp has fired along the edge. where it has beeD mixed with fresh air I. 
but there not being sufficient air with the fire-damp in the goaf, it has merely 
been an explosion for the width of a yard or two along the edge; a goaf of 
that kind is less dangerous than a goaf partially ventilated, until it has arrived 
at an explosive state. Most goaves admit of being entirely ventilated, but if 
this cannot be done, the ventilation of them should not be attempted. 

99. On your principle of working, you would, after you had sunk your pit to 
the seam of coal, work your breast of coal right forward, leaving the goaf 
between yotl and the pit 1-That is the ordinary t;ystem. 

100. That is the system you recommend?-Yes, where there is not fire... 
damp, and where the run is shorl. 

101. Chairman.] You consider, with regard to the ventilation of the goaves. 
that it is necessary either to ventilate them thoroughly, 80 as to clear out the 
whole of the fire.damp, or not do it at all 1-Y es. 

10~. Mr. Cayley.] Is it not true of the whole of the mines generally, that 
before the system of ventilation was improved, as it has bt-en of late years, ilL 
c;onsequence of there not being a sufficient admixture of atmo~pheric air, 
explosions did not take place ?-Badly as some of our coal mines are ventilated, 
there are very few which are in such a state as that. 

103. When a mine is in a very foul state, it may not be explosive, from the 
non-admixture of a sufficient quantity of atmospheric air r-ln all fue coal 
mines I was ever in, I never, except after an accident, met with a case of that 
kind, where, in the working galleries of the mine, there was sufficient gas to 
become explosive if more air were admitted. 

104. As a scientifie principle, is it true equally as regards the mine as the 
face of the gob 1-Yes. 

105_ The air may be so foul that it is not inflammable ?-No doubt of it. 
106. In that state, is it capable of ~espiration ?-N 0; when you get into a 

strong admixture of tire-damp you cannot respire it. I had a case, in my 
district, of two men being suffocated by inhaling a strong admixture of fire.

damp. 
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damp. The effect on the pulse is to quicken the pulse; I bave tried my own .T. Diclmumt. Eoq_ 
pulse before going in: it was at 78 on entering this admixture of fire.damp, 
lind after being in for a few minutes, it ran up to 84; I tried a manager's puise, 13 J ..... 111530 
and it ran up from 80 to 84; I tried the fireman's pulse, and it was at the very 
unusual height of 120, and it ran up to 126. A persOIl is only enabled to 
remain in the gas a few minutes, otherwise be must bave fallen down, aud bis 
breatbing would SOOB stop. 

107. Wad tbat gal rxplOlh'e ?-At tbe edges it was explosive. 
108. Was it intermixed with atm06pheric aid-Yes. 
109. In order to be explosive, wllat proportion of admixture is required 1-

I should tbink that, generally, an explosive mixture is one part of gas and 
Beven of air. 

110. When does it oease to be explosive I-I think at about 15. 
111. Fifteen parts of atmospheric air to one of fire-damp ?-Yes. 
11 2. When there are only three or four parts of atmospberic air to one of 

foul gas, does it cease to be explosive r-There is not sufficient air for it to 
become explosive. 

113. At what point does it become explosive 1-1 think it is about one part 
of gas to three or four of air. 

J 14. Then so fal' as explosiuns are oOOnceraed, a mine is in the saCest con
dition, when it is so full of II deleterious gas tbat there is not air enough to 
explode; or wben the amount of ventilation is so great that even when t.he foul 
air is mixed with it, it ceases to be exploiive <---l should only apply that, with 
the reservations which I have stated, to the ~aves; as tu the mine being in such 
II state as to have the galleries filled with a larger proportion of gas to atmos
pheric air than would be t1xplosive, as I have said, 1 do not think there is such 
a thing to be met with in the country; and 1 do not recollect ever having met 
with such a badly ventilated colliery as that. 

115. Mr. Fitzroy.1 Would it be possible for a man to exist under such cir
cumstances ?-t'o; besides. there must be a point where the air, coming down 
the down-cast pit, and travelling along the workings. and intermixing with this 
gas in the galleries, it must be explosive. 

I J 6. Mr. CDyll!)'.) With respect to goaves, where tht"re is any change in the 
pressure of the atmosphere, is it lIot the fact that at that time the gas will 
oo:ae out of the goal'es, when it does 1I0t under an ordinary state of the atmos
phere 1-There is no doubt that with a falling barometer there is a greater 
liability to .explosion than with a rising barometer. 1 think it is more a subject 
of interest than of importance. According to Brande, 96'6 of atmospheric 
air expands to 100 cubic inches, on the barometer falling from 30 to 29 inches. 
A fall of the barometer, therefore, of .,nly one inch, would have the effect of 
increllsing the volume of the air to the extent of betweeo three and four per 
eent. ; and in addition to this diminution in the density of the air, which is tanta
mount to a diminution in the quantity. the 6.re-damp would be liberated more 
freely from every pore of the strata; and whatever 6.re-damp existed in the 
goaves, or in any other part of the workings, it would become expanded in the 
aame ratio as atmospheric air, and the surplus would be discharged into the 
workings. 

117. Is it not a fact, that the only way in which you can account for some 
of those explosions, which are attended with such feaJful calamities, is, that 
they are occa8ioned by some change in the barometric pressure ~-Taking the 
number of explosions which have happened in my district, there is, perhaps, II 
larger proportion to be noticed as huving occurred in the summer months. with 
the increase of temperature from winter to summer; but this is by no means a 
v .. ry great different'e; lind even with the falls of the barometer, it is very 
difficult to trace out any connexion with the explosioD. I have gone over the 
whole of the IIccidents which hllve happened in; my district during the last year. 
which wus a very peculiu.r year for atmospheric changes; there were very great 
variations in the barometer and in the thermometer; we had an earthquake in 
South Wales in the spring, and we had an earthqua.ke in North Wale~ lind 
Lancashire in the autumn; the fall of rain was great, amI there was much 
thunder; and with all these peculiarities it is very difficult to say that tbere 
is any conllexion between explosions and atmospheric changes. I hll\'e a 
Diagram. which I beg to band in, of every explosion which has taken place in 
my distI"Ict during tbe year 1852. It shows the days on which the explosions 
took plnce, the variations of the barometer, taken three times per day, the 

0.76. , A 4 variations 
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J. Dickimon F .• ~. variations I,f temperature, and the difference between the wet and dry bulb of a 
- 'thermometer, and the daily fall of rain. 'l'he finst explosion, at Norley Hall 

13 June 1853- colliery, took place when the barometer was rising; the second took place when 
the barometer was at its summit; the third took place when the barometer W&ll 

rising. (The Witness delivered in tliB same.) 
118. As a general rule, is it not the weight of the atmospheric air, which is 

foing down the gallery, which keeps the foul air back in the goaves r- As 
have stated, a fall of an inch in the barometer would make a difference of 

between three and four per cent. in the quality of the air transmitted through 
the workings. 

Ilg. If it is the weight of the atmospheric air which passes by the face of 
these goaves which keeps back the foul air, if there i~ any alteration in the 
weight of the air. would it not allow the foul air to escape from the goaves 
naturally ?-The foul air, and any other gaa. under a diminished pressure, would 
become expanded in the same ratio as atmospheric air. and would consequently 
be liberated into the ventilation. 

120. It becomes explosive, uuless the ventilation be sufficient to produce a 
sufficient admix.ture of atmospheric airl-No doubt of it, unless the ventilBtio~ 
is sufficient to render it non.ex.plosive. 

121. Chairman.) You were understood to state, that the great point in suc
cessfully working the long work, is to have the gob so closely packed that no 
foul air can escape from it ?-You cannot always do that; hut with a properly 
ventilated colliery. the ventilation ought always to be such as to sweep away 
any discharge of fire-damp from the goaves. The temperature of the atmos
phere. which has not received the same attention in regard to its connexion 
with explosions in coal mines, appears to have as important an effect on 
explosions as atmospheric pressure. According to Brande, air dilates at the 
rate of rio Ih of the volume which it occupied at 32· for every degree of Fahren
heit's scale, and all other aeriform bodieR expand in the same ralio. A '-aria
tion of temperature, therefore, of only 10·, from 60· to 70·, would have the 
effect of expanding the air, and of making a difference of about two per cent. 
in the diluent quality of the air through the workings; lind if there be fire
damp in the mines, either in goaves or other accumulations, and they be 
increased in temperature, the fire-damp which they contained would also be 
expanded in the same ratio, and the surplus would be discharged into the 
working; but a daily variation of 20· or more degrees are common, and they 
would make a difference of five per cent. in the virtual quantity of air circulated 
through the working. 

122. Mr. Cayley.] Will you explain on what principle that occurs ?-It is 
the principle of expansion; _ all bodies expand by heat; air expands by heat. 

123. Fire.damp and atmospheric air both expand by temperature increased; 
why is the change likely to be a cause of danger in the mine 1-Supposing 
you had a ventilation of 100,000 cubic feet of air per minute running through 
your working, at a temperature of 60 degrees, and the external temperature 
increased from 60 to 70, and you still had 100,000 cubic feet of air per 
minute running through the workings, that air, by the expansion whkh had 
taken place in the increase of temperature, would be expanded at the rate 
of two per cent., which would reduce the virtual quantity of air to 98,000 
cubic- feet, although you had the same number of cubic feet per minute 
running through the workings. 98.000 cubic feet of air at a temperature of 
60· would neutralise as much fire-damp as 100,000 cubic feet of air at 700. 

124. Mr. Stephenson.] That is, assuming the velocity to remain the same 1 
-Yes. 

125. Mr. Cayley.) Then the increase in the temperature diminishes the amount 
of the ventilation 1-Yes, as I have described; and with increased external tem
pe~ature, if the ventilating power be rarefaction, as by the common furnace, 
or If there be no ventilating power at all (as is too common), a further diminution 
in the quantity of air circulating through the workings might be looked for, con
sequent upon external temperature approximating to the temperature of the 
rarefied column of the up-cast shaft. and thus lessen the balance of power 
which gi\'"es motion to the whole current. 

126. ~ ou have stated that in the spring tilDe there is -a tf'ndency to an 
~nc.rease ID the numb~r of accidents ?-I said there was a tendency to accidents ; 
It IS perhaps perceptible, but it is barelv perceptible, if there is an increased 
number. . • 

127. Does 
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127. Dotos the liability to that state of things apply equally to natural ,"en- J. DickitUon, Esq. 
tilation, and to any artificial ventilation arisine: from rarefaction?-Undoubt-

~ 13 June 1853. edly; the latter objection applies to all artificial ventilation arising from rare· 
faction. It does not apply to mechanical ventilation. 

128. 1\lr. Lochc.j If the volume of air passing through the mine remainPl1 
the same, would your objection still be applicable ?--Yes, as rpgards expansion; 
but I was speaking of the effect which it would have upon tbe approximation 
of external temperature to that of the rarefied column in an up-cast shaft. 

129. Cliairmon.l Can you, by the next meeting of the Committee, prepare 
a drawing of the systpm of long wl)rk as. practi8ed in Belgium ?-Yes. 

130. Mr. Locke.] Will all the evidence you have given this morning on the 
question of long work be applicable to the diagram you are going to furnish 
to the Committee i-I will endeavour to make the drawing apply to it aU. 

131. What are the means of ventilating in Belgium ?-Mechanical appliances 
are very common in Belgium, and they appear to be on the increase. In l841> 
there Vl'pre 35 ventilators at work, and in 1849 they had increased to 64, and 
others have been erected since. The average' steam power to each in 1849 wa.'! 
nine horses. . 

132. 1\re there any other means?-Yes; the furnace is sometimes resorted 
to. A great number of mines in Belgium, France and Germany are carried on 
by natural ventilation only. ' 

133. Mr. Fitzroy.] Describe some of those mechanical processes to which 
you refer ?-There are seven different varieties. Thc first is that of Mr. Fabrey; 
it is a mechanical arrangement, and has two shafts revolving in contrary direc

, tions, with tbree vanes fitted to cach shaft, with the effect of isolating the 
return air, and discharging it. The becond is Mr. Letoret's, which is the 
common fan, . 

134. :Mr. Lache.] For exhausting air ?-Yes, they are all exhausters; to Mr. 
Letoret's there are four arms; the arms are not carried out at right angles to 
the full distance; at about half the diameter they are bpnt' back at an, angle of 
110'. The third is Mr. Pasquet's; it is on the principle of the revolving 
chimney top; it has h\therto been made with three vanes, but a large one is 
being now constr1lcted with six'vanes. Mr. Pasquet has also a ventilator similar 
to Mr. Fabrey's, The fourth is Mr. Lessoine's, wbich is similar to Mr. Pas
quet's, but has more vanes. The fifth is Mr. Mo"tte's, on the principle of the 
Archimedean screw. The sixth is the piston; this is similar to !\lr. Struve's, in 
this country. 

135. Mr. Sturve's drawing was Defore the Committee of. 18491-Yes; the 
piston differs fl'om Mr. Struve's in being single-acting, and in having the valves 
horizontal instead of nearly vertical., Mr. Struve's also works in water, which 
prevents leakage. A ventilator of this kind has been at work near Liege 
for 18 years, without a break down. . 

136. Mr. Cayley.] Do you mean without any failure in the machinery?
Without any important failure. The seventh is Mr. Lamielle's'; this is a new 
ventilator; therc is only one of the kind at work. It consists of a revolVing 
hexagonal cylinder, the sides of which are opened and shut by an excentric, and 
hy which n:eans the air is isolated and thrown out. ' 

137. Are any of these like Byram's 1-Mr. Pasquet's and Mr. Lessoine's are 
similar in construcaon to Byram'S. ' 

13~. Those are on the principle of the windmi1l?-Yes; and Mr. Nasmith's 
fon resembles Mr. Letoret's, with the exception of the angle in the vanes, and it 
is apparently not so good as the original. 

139. Chai,·fllan.] Which of these 'l"entilators is considered the best in 
Belgium 1-Mr. Fabrey's. 

140. Is that most commonly used ?-Yes. 
, 14" Do you agree that Mr. Fabrey's is the best 1-Yes; I think 1\Ir. 
Fabrey's is the best. None of these ventilators appear to be adequate to give 
what would be considered a large amount of Tentilation in this country. The 
average amount of ventilation they are giving, is about 20,000 cubic fe~t of 
air per minute; and in few, if any, cases do they reach 40,000. I have a hst of 
experimcJlts which have been made in certain mines . 

• 
[Th' Witnel8 ddif);I'('d ill lite List, which iJ a~follo'I'S:] 
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EXPERIMENTS with VBJlTILATI1lG MACHINES. (The Volumes of Air WOl'O _unci by Powder Smoke.) 

RBVOLUTIONS DIIIBII"SIONS 
~AJI[B CobicPeet or 

II'AIIB per lUnate. Wow VBlI'TILATOB. 
01 tho 01 AIr . ortlJe COLLIBRY Gauge, 

D_ S .... k .. _1aIIooe 
""tracted B...slh, 

_the or &Croll the In 
VBNTlLATOR. of In I""h ... Fa .. , 

E.zperlmeot was made. Steam 
Ventilator. per Mlonte. 10 Peet Feet 

Engine. I and lach"'
1 
and Inch ... 

Ft. 111. Ft. I,.. 

Mr. Fabre,..- I - - Grand PuiooOD at { Muimnm - - - 30 2'16 21,218 - -
Homu - - - MiDimum - - - 28 1'02 11,663 - -

Ditto - 2 - - BODne Esperau",: { Muimum - 44 - - 2'86 20,161 - -
at Montagui ... - - MiDimum - 80 - - 1"10 17,271 - -

Ditto - 3 Gouir. - - ~ Mazimum - 39 81 1'66 17,166 - -
Mr. Letoret'. - 4 - - C~atout, ~o. 8~{ Muimum - 70 210 1'77 27,126 

}9 10 411 BeUe ue Minimom - 30 90 0'39 10,666 

Ditto - I; - - Grands _V~{ M""imum - 60 240 2'16 19,441 }, 2 3 10 d'Eloug .. MiDimum - 30 120 0'90 10,989 

Ditto - 6 - - Escouffiau, No. l.} Maximum - 76 387i 1'77 16,741 6 6 8 8 at Hornn .. .. 

Ditto , Long-tame -{ Muimum - 87i 826 1'81 10,089 
}8 - - Minimum 45 168i 1'37 8,476 2 8 3 -

Ditto - 8 Agrappe, No.2 - Muimum - 70 200 1'37 3S,at> 9 10 '11 

Ditto 9 St, Antoine, Nord -{ Ma::r.imum - 66 217 2'36 23,948 
} 9 10 411 - Ordiuary 43 143 1'18 20,026 -

Ditto - lQ Vidette, Nord - - Maximum - 88 162 1'118 16,618 , 10 411 

Ditto - 11 SentiueUe, Nord - Muimum -. 41 164 1"7 21,686 , 10 4 11 

Mr. Fabre,.s - 12 Eob .. - - - Ma.rlmum - 2f 21 1'47 23,692 6 6 S 10 

No. S.-The pi1&are 209;yards deep. Two ........ are being worked. The air is in th .... aplill, 1,200 yards eaoh; 
nirway, 28 feet area; downc .. t pit, 26. feet ana; up ... t pit, 68 feet area. 

No. 10.-Pill 298 yardB deep. One current, 2,GOO yards long. Downcast, 68 feet area; upoaot, 63 Bquant feet; 
area of airway, 26 feet. 

No. 11.-Pits 360 yards deep. One corrent, 1,330 yard. long. Downoast, 65 feet area; up ... t, "feet. 
No. 12.-Pits 283 yards deep. Five currents; 1st, 1,100 "ardB; 2c1, '60 yards; 3d, '50 yards; 4th, 1,200 yard.; 

6th, 1,200 yards. Two downoasts, 95 feot area; on. upeast, 74 feet area. 
Taking the maximum resulta oftha experiments with NOB. 9,10,11 and 12 ventilators, which were worked by .team

engines of 12,15,15 and 18 horea. power, the quantity of air obtained by .... h maohioe was at the rats of21,485 cubic 
leet per minute; ..... d allowing 12lhe. ofcoals per hor.e-pcn .... per hoor, 7,162 cubic feet of air was obtained per lb. of 
eoalB consumed in the boiler fires.. 

COST of Nos. 9, 10, '11 and 12 'VENTILATORS, together with the STEA .. ENGl .... omd EBI!CTIOlIll. 

Hone Power BNGINB 
No. of and BOILBBB. ACCB880BlES. BUILDINGS. TOTAL COST. 

Steam Eoglne. VENTILATOR. 

£. 6. d. £. 6. d. £. 6., d. £. .. d. £. •• d. 

9 12 162 - - 146 - - 16 - - 188 - - 302 - -. 
10 15 190 - - 147 - - - . - 168 - - 600 - -
11 15 190 - - 148 - - - - - 155 - - 491 - -
12 18 364 - - 147 - - - - - 180 - - • 691 - -

• 

..~. Do 
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142. Do you think either of them is as good as Mr. Struve's, as a_mechanical J. Dicl.in.oll, 'f!",! 
apparatus i-Perhaps, if there is a line to be drawn, I should be disposed to 
think Mr. Struve's plan preferable to any of them. '3 June 18SS· 

143. Do you mean with reference to cost i-With reference to economical 
working. . 

144. What is the depth of the shaft in the Belgian mines ?-Many of them 
are very deep; they are upwards of 500 yards deep. 

145. Mr. Locke.] To what extent do they work from the shaft 1-ln many 
cases nearly R mile. As a general rule, they are much shorter, with a nnmber 
of levels at work in different seams. 

146. Is that the description ot mine where they only supply 20,000 cubic 
feet ?-That is the whole amount of the ventilation for the whole working of & 

mine of tbat kind. 
147. Can you state the number of men who are generally employed in & mine 

of that description in Belgium ?--About 250. 
148. Chairman.l Do you consider that this mechanical system of ventilation 

is & satisfactory system, and is it such a system: I\S you would recommend to be 
adopted in this country! - No; 1 am not an advocate of it. . 

149. Will you state your reasons for that opinion ?--It is Dot generally so 
~eady in its action as the furnace; with a furnace at work you are not liable 
to very sudden interruption, which is a very important objection. 
• I.~o. Can you furnish some information to the Committee as to the cost of 
putting up these machines; does it vary from 500 I. to 7001. !-Yes. 

15 I.. Is there a large quantity of fire-damp in Belgian coal mines ?-As a 
general rule, there is not a large quantity of fire.damp i.D. any of the Continental 
mines. There is most at Liege; and it appears to decrel\Se westward, until in 
the same basin, at Valenciennes, in France, in mines 500 yards deep there is 
scarcely any. . 

152. Should you rank the most fiery mines of Belgium with the moderately 
fiery ones ofthis country 1-1 should rank the most fiery mines, of the Con
tinent with the moderately fiery mines of this country, from personal observation, 
and from aliI could learn with reference to the amount of fire· damp. 

153. You would not compare them with the fiery mines of the North of 
England ?-They do not appear to yield as much fire-damp. 

1.54. Is the furnace used at all in Belgium?- Yes, to some extent. 
155. Is the system of steam jet used in Belgium ?-No; there is an opinion 

that steam jet is not a sufficient ventilating power. . 
156. Do they admit the furnace in mines where fire-damp is found 1-No ; 

it is inadmissible in mines which are called fire-damp mines. -
157. When you say" inadmissible," do you mean that the inspectors do not 

allow it ?-It is inadmissible by law, unless fed by a scale of fresh air; and the 
amount of fresh air wbich is supplied to the furnace in Belgium is generally 
very small, and the temperature of the up-cast shaft is disproportionately low, 
and the amount of air passing tbrough the working is small accordingly. 

158. You mean to say that there is not enough air passing over the furnace 
to create a brisk circulation of nir, and make the furnace burn sufficiently 
strong ?-Tht're is not. I tbink that if they gave the furnace a larger amount 0 

fresh air, they would increase the combustion of coal; they would raise the 
temperature of the up-cast, and materially increase the quantity of air circulating 
through the workings. 

159. Do they build high chimnies iu Belgium ?-They do. 
16l'. Where do they put them !-They build them at the top of the up-cast 

shaft, for tbe purpose of assisting the furnace, or for the purpose of carrying 
on the mine by natural ventilation. Some of those chimnies near Liege are 
220 feet high by 9 feet diameter, diameter inside. 

161. Mr. H. Vit'ian.l Have you taken the temperature of any of the up-cast 
shafts in B!'lgium !---We did not; but in going down them it is very easy to 
ascertain whether it is a high temperature or a low temperature. 

162. Did you go down without the slightest inconvenience?- Yes. 
163. Are tbey devoted entirely to the up-cast, or do they draw through 

them?-T~ey sometimes draw through them. 
16+ Generally ?-Generally speaking, they have a separate shaft fOl' the up

cast. 
0.76. B 2 ,65. Are 
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165· Are they bricked shafts ?-No; the Belgian pits are even wor.e 
secured than our own. . 

166. You are aware that the efficiency of a furnace depends a good deal 
upon the state of the shaft 1--Yes. 

167. If a shaft is not bricked you cannot raise the temperature so much as 
you can if the shaft is bricked; and consequently, you may state, as a general 
rule, that a furnace not working into a bricked shaft is not in a condition to 
produce the best effect ?-Thel'c is no doubt that an up-cast shaft is better for 
being bricked up from top to bottom; 1 think that all shafts should be bricked 
up from top to bottom. It is nqt common, either in Belgium or in France, or 
Prussia. In all the collieries that we visited, we only met with one colliery (and 
that was a very large one, and managed in a superior manner) where the shafts 
were bricked throughout. 

168. Chairman.] Where was that ?-At Mariemont. 
169. Do you confine that observation to the up·cast shaft 1-lt applies to all 

the pits. . 
170. Mr. H. Vivian.] Then it may be assumed that the furnace, as applied 

in Belgium, is not well applied r-It is not applied in the efficient manner in 
wnh~h it is applied in this country. 

I il. What is the highest amount of ventilation that you have seen obtained 
by the furnace in Belgium ?-I have stated that it is very small. I do not 
know that we saw any case where the furnace ventilation exceelled 20,000 
cubic feet per n.inute. 

172. And the diameter of the. shaft 1-Some of the old up-cast shafts are 
very small in Belgium. 1 have. stated the size of several of the shafts in the 
table which 1 have put in. 

17;). Then, as a whole, the system of· ventilation by fumace is very imper
fectly carried out in Belgium; the shafts not being bricked, and being small in 
diameter ?-Y e~, and owIng to the other causes which 1 have stated. 

174. Mr. Cayley.] Can you account for their having applied themselves to 
mechanical power, rather than to the furnace ?-The principal object is to avoid 
explosions at the furnace. 

175. Did they pursue the furnace system before they applied the mechanical 
system ?-I do not know whether they did or not; but an immense quantity 
Qf ventilation, on the Continent, is carried on by natural ventilation. 

176. Mr. Fitzroy.] What do you call "natural ventilation ?"-Where no 
ventilating power is applied. 

1 i7. Mr. Cayley.] Did you make any inquiry as to the extent to which the 
furnace system had been tried in Belgium ?-Yes; we made a general inquiry 
as to the mode of carrying on the mines, both by mechanical means and by 
furnace. . 

178. Have you any well· ascertained experiments as to the comparison be
tween the furnace system and Mr. Fabrey's fan ?-There is no case where the 
furnace is at work at the same time a3 Mr. Fabrey's ventilator. 

179. Have they ever tried one first and the other afterwards ?-There are 
cases wbere these mechanical appliances are at work occasionally, and where 
the top of the shaft is thrown open, and the mine carried on by natural ,.enti
lation, the mechanical appliances being stopped. 

180. Has thc furnace been tried first, and then the mechanical system; and 
can you staj;e which produced the greate;;t amount of ventilation ?-If any ex
periments of the kind have been made, I have not obtained them. 

1!1t. Is it at the Government instigation that these mechanical means are 
used 1-1 am not aware that there is any law to compel them to resort to allY 
particular system of ventilation; but, in the police of mines, it is necessary to 
have some current of air in all parts of the working, and that every part of the 
working shall be well ventilated, and not in an explosive state; if any part of 
the mine becomes explosive, or if gas is apparent on the flame of the lamp, 
the workmen must retire. 

182. Does the police act under the inspectors?-Yes; the inspectors carry 
out the Police Act, which is a part of the code of mining laws. 
. 183. Are there any instruments in the mine to test whether there is a sufficient 
amount of ventilation going on ?-Nothing of the kind; indeed \nstruments 
seem to be very little used in any of the continental mines; we saw two of 
Mr. Combe's anemometers. . 
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184. Do they insist on any particular rate of current going on through the J. DickillSOR, Esq. 
mine ?-No; there is no such regulation. 

185. What test of safety do they apply ,-The only test of safety is;ae I have 13 June ,853. 
described, that the mine must be well ventilated in all its parts; it must not be 
~xplosive; and if the Harne indicates the presence of gas without being explo.. 
sive, the workmen must retire. In cases of very great danger, I think they are 
bound to report it to the inspectors. . 

186. Mr . .HtZI'~V.] Is the proprietor of the mine responsible for the safety of 
his men ?-Certainly. . _ 

187. Are there any regulations laid down by the Government inspectors 
for the purpose of introducing any particular system ~-. No; I am not aware 
of any law. • - _ 

188. Mr. Locke.] Nor any stipulation for the use of the furnace, 01' fan, or 
jet, or anything else ?-No. 

189. Is the actual state c.f the mine the index by which th~ inspector would 
judge of the necessity for any change of system i-It is. 

190. Mr. Fitzro.!J.] Are there no regulations whatever laid down by the 
Government inspect.ors ?--There are certain regulations; for instance, one is 
with regard to the furnace. If admitted into a mine which gives off fire .damp, 
it must be fed with fresh air exclusively. 

191. Mr. Locke.] Is that so ?-In all the furnaces that I saw it was so. 
192. 1\11'. Fitzroy.] Is there any penalty for the infraction of the regulations: 

-A book is kept at each mine, in which an inspector on visiting the mine, 
and finding danger, writes it down, and directs attention to the danger; and 
in the event of his recommendation not being carried out a punishment is 
awarded, according to a scale which is laid down. 

193. Is the control which is exercised by the Government inspectors in 
Belgium, more stringent than that which is exercised by the Government 
inspectors in this country1--Much more. 

194. Are their powers more extensh'e i-They are. 
195. In what way1-They can enforce the use of the safety-lamp in the 

Belgian mines, which we cannot do here. There are only four lamps wllich 
were approved of by the Belgian Government. Any current of ail,' which may 
ha\'e become mixed with fire-damp must continue to ascend until it reaches 
the out-cast shaft. It is an essential principle of ventilation, in Belgium, and 
no departure from it can be allowed, unless it is formally sanctioned by the 
inspectors; a consent which is seldom given. llestrictions of that kind are in 
force in the Belgian mines. 

196. Have the Govel'l1ment inspectors power to stop the working of any iIl
ventilatecl 01' dangerous mine ?-When they find any danger, as I have said, 
they make a noll, of it in a book, which is kept for that purpose at the col
liery; and in the event of theh' notice of its being disregarded, and an acci
dent ensuing, and life being lost. a degree of punishment is awarded for that 
neglect. When the danger is imminent they can order the men out. 

197. Can they stop the working of the mine i-Yes. 
198. Under what penalties are these regulations enforced 1-There is a scale 

of penalties, but 1,1m not prepared to state them. 
1 P9. Pecuniary i-Both pecuniary and .therwise. 
:200. Do the proprietors become liablE', in any case, for the maintenance 

of the families of workmen who are injured in the mines ?-I !lm not aware 
of it. 

201. Mr. Cayley.] In Belgium, are they very strict as to the size of the air 
courses ?-The size of the air-courses is not defined. The only regulation with 
regard to the ail' cOUl'ses is, that the gob bing must be packed as tightly as 
possible, and the air.ways must be accessible in all parts, and must be travelled 
at certain intervals of time, which are specified. 

2Cl2. 'lllen there are no other means_ of testing the safety 01' danger of the 
mine. except the length of the Harne in a safety-Iamp?-That is the plan 
adopted. 

203. Have you ever hearll of Chuard's gasescope ?-I have heard of it. 
204. Are you aware whether it is of value? -1 am not. 
:':05. Mr, fl. Vivian.] Is the lamp a very accurate test i-Yes. 
206. Mr. Glyley.] Are the lamps first used by the overmen at the eommence

D1l'nt of I'ach day, or at particular periods of the day, to test by the lamp the 
0.76. B 3 state 
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state of the air in the mine ?-There is a fireman, 8S in this country, who 
must examine every working place before the men enter in the morning; in 
fire-damp mines only safety-lamps are admitted. 

'107. That is compulsory ?-Yes; and if powder is permitted to be used in 
a fire-damp mine, the shots must be fired by an experienced person, appointed 
for that purpose; the men who fire the shots. are like the firemen in this 
countrv; on no account must the mine be left without one of these firemen or 
overmen being in the mine during the time the men are at work; it is also a 
part of their duty to report breaches of discipline to the manager of the colliery. 

208. Mr. Child.) In point of fact, there is a Government inspector :-He 
belongs to the colliery. 

'log. Chairman.] The inspector haS two duties, one with reference to the 
safety of the mine, and another as collector of the tax for the Government; is 
that so?-Yes. 

210. Mr. Cay1/W.] How often do the inspectors visit the mine 1-lt rlepends 
very much upon circumstances; some mines they visit oftener than others. 

211. Chairman] You have been asked whether any experiments had been 
tried as to the furnace, and what wa 1 the reason of the failure of the furnace, 
and you werl: understood to state tint the furnaces were improperly worked, 
inasmuch as there was not sufficient atmospheric air pa~sed over the furnace; 
is that so?-Yes. 

212. If any experiments had been tried with furnaces and mechanical w-nti
lation, those improvements would have been in vain, because the power of the 
furnace would not be brQught out ?-Enctly so. 

213. Do you conceive there wauld be any danger in carrying more fresh air 
over the furnace, provided the same quantity of foul air were brought over the 
furnace with it ?-In this country we generally consider it safe to work the 
return air over the furnace; and the furnace works most economically when all 
the return air is worked over it. , 

214. Mr. H. Yivian.] In many instances, whPI"e the returns are very much 
loatled, you have a dumb driftr-·ln mines where there is any chance of the 
return air being highly loaded with gas, or where the mine is liable to sudden 
eruptions of gas. tlte proper way is to have the dumb drift; but it is only ill 
exceptional cases where dumb drifts are to be met with. 

215. In that case, is all danger from the furnace avoided ?-It is. 
216. Mr. Child.] What is the longest level you saw in Belgium I-A mile 

from the shaft. 
2 I 7 . Was that an explosive mine? ~ I think there was a little fire-damp 

in it. 
21 8. Was it adequately ventilated hy means of mechanical power r- It would 

be considered adequately ventilated in Belgium; but in this country we should 
give it a much larger supply of air. 

21g. Mr. Cayley.] You have stated that, in Belgium, the steam jet has not 
been favourably received ?-It has not been approved of. , 

220. Has that arisen from trial or from prejudice ?-Experiments have been 
made with it, and it has been condemned for some time in Belgium. 

221. Have you reason to believe that it was properly tried, or that it was tried 
by those who understood it ?-I should think that. with such a numbl'r of 
scientific men as the Belgian mining engineers, it is scarcely to be supposed 
that they would come to a unanimous opinion upon the point without a fair trial.. 

222. Do you know of any particular instance in which it was tried, and under 
what auspices ?-There were some experimentll tried; and 1 think Mr. 
Mackworth will put them in. . 

223. Notwithstanding the scientific attainments of the mining engineers in 
Belgium, you have stated that they have not tried the furnace system properly? 
-In my opinion the furnace is not carried out so well as it is carried out in this 
country. 

22-1. Chairman.] With rt'gard to inspection: will you describe the system of 
inspection, and the number of inspectors, in Belgium r-In Belgium there is. 
one inspector-general at Brussels, three engineers-in chief (only two of whom 
are at present on duty), 10 sub-inspectors, and 40 aspirant engineers; this is 
for the coal and other mines, and for the manufactories of raw materials; 
there being other inspectors for the railways_ The engineers and sub-engineers 
are selected as experienced men; the aspirants are ,scientific men, and must 

be 
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be 23 years of age. and must have previously studied two years at a preparatory J. DiditutAl, Eliq. 
school. and three years at college, with occasional visits to the mines;. ~he su&-
eDgineers are sometimes elected from the aspirants, but not always. IS June 1853. 

:125. Mr. Fitzroy.] How many Bub-engineers arethere?-There are 10 sub-
engineers; I called them sub-inspectors, which is the same thing. 

226. Mr. Cayley.] There are 54 of them altogether ?-Yes. 
227. Chairman.] Are the 40 aspirants paid ?-Yes. 
228. Mr. Fitzroy.] Is it their duty to inspect mines, and to report upon 

them ?-The duty of the asp:rdnt engineers is to inspect the mines, and t~ 
report to the officers above them. 

229. In point of fact, to carry out the police of the mine?-Yes. 
230. Chairman.] The aspirant eniineers do not always become sub-inspectors, 

but very often beeome managers of mines, and take any other employment 
they think fit ?-That is so. . 

231. 1\lr. Fitzroy7J What are the duties of the three engineers-in-chief?
They vi~it mines occasionally, and see to the working of the corps over 
which they preside. The aspirant engineers' duty is to be constantly visiting 
mines; the sub .engineers, above them, visit mines when their attention is 
directed to any danger which the aspirant engineers think is capable of being 
removed; and if anything particular takes place, one of the engineers-in·
chief is called in. They have also to make up the statistics of the number of 
accidents which take place in the districts; and they have also to check and 
verify the plans of the colliery, and to look. after the per-centsge which is pay
able to the government; a duty which is performed in this country by the 
check-"iewers, who are employed and paid by the lessors. 

2 ;2. Are the Committee to understand,· that in point ·of fact the inspection 
of the mines is performed chiefly by the aspirants, and that the sub-inspectors 
(Jnly visit the mines when representations are made of some danger being likely 
to happen ?--I think they direct their attention, first, to a point which has been 

. drawn to their attention; but I believe it is a part of their duty to visit the 
mines also. 
. 233. What other duties do the sub-inspectors perform, besides that of 
inspecting any particular mine to which their attention is drawn by the 
aspirants ?-They perform the very important duty of look.ing after the per
centage on the profits of the colliery, which is payable to the Government. 
In Belgium, 2! pel' cent. of the profits is payable to the Government. 

234. Chairman.] In every case ?-Yes. 
235. Mr. Fitzroy.] Then in the event of any danger being likely to arise in 

a mine, is it necessary that the aspirant should rt'port to the sub-inspector, 
and the sub·inspector to the superior authority, before any steps are taken to 
check the danger? - An aspirant engineer can only act acco.rding to the instruc
tions which he has received from the administration. 

236. He can only report ?-IQ case of any great danger, I believe he has 
the pOWl'r of stopping the mine. 

237. Then, in point of fact, he is the judge of the danger, and of the neces.
sity of taking immediate steps r-Yes. 

~38. In point of fact, the aspirant fulfils all the duties which now devolve 
upon a mine inspector in England?- 'Vith4this difference, that he has superior 
otficel":! who have had experience in the mines to consult, and we have no 

- superior officer, except the Secretary of State; we must act on our own judg
ment in such matters in all cases. 

239. Is the duty of the aspirant only to l"epresent danger, or to take measures 
to avert dan gel" ?-Partly to avert danger, and also to . look after the interest of 
the Government, which is tantamount to a lessor of coal in this country. It is 
the duty of all the corps to look after the interest of the Govcmment. 

240. Can the aspirant act independently to preserve the safety of the mines ? 
-I think he can; but no doubt, in a critical case, he would immediately 
consult his superior; he might, in a case of urgent danger, stop the mine; but 
such IL thing very rarely happens, and it is almost unknown for a mine to be 
stopped. 

24 I. 'Y ou have stated, in a former part of your evidence, that mines are 
stoppl'd in &ases of ilanger; upon whom would that duty fall ?-In the first 
pillce, upon the aspirant engineer; no doubt he would consult his superior 
officer; and the superior officer would visit the mine as early as possihle. 

0·76. -.4 242. Chairman.] 
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242. Chairman.] Have the inspectors in England that power?-"re have no 
such powf'r. 

243. :Mr. LocRe.] Will you turn to the rules of the police in Belgium, and 
,;tat"e what is the powf'r which the aspirants ha\"e of stopping the mine 1-)fr. 
lIackworth and myself have arranged the e\"idf'nce between us, and we have an: 
interpretation of the police rules, which Mr. !\Jackworth will give in hi~ e,·idence. 

2~ 4. Chairman.] You say that the Government receives 2 & per cent. of thf' 
profits. Of course the profits would depend very much upon the success of 
the undertaking, and the success of the undertaking would depend very much 
upon whether the mine was worked properly or improperly. Is it the duty.of 
any of these officers to see that the miue is worked in a proper way, so that the 
Government are not damnified by improper working ?-It is an important part 
of their duty, in addition to looking after the safety and health of the workmen, 
to look after the interest of the Government. 

245. If, there/ore, a mine was worked in ~uch a way t11at the Government 
received less profit than they ought to receive, and had the opportunity of 
stopping the mine and getting it worl,ed in a proper manner, is .that a part of 
their duty?-I do not know that it is put forward as a part of their duty, but 
practically they have an interest in seeing the mine properly worked. 

246. Mr.1Itzroy.] What is the duty of the three engineers.in-chief?-Ther 
go down the mines occasionally; some of the engineers take the charge of 
iron-works and other manufactoties as well as of coal mines; one of the 
engineers at Liege, Mr. Gf'rnat'rt, looks after the intf'rest of the Governmt'nt 
in the management of the Seraing Jron-works. 

247. Mr. LocRe.] Do you know of an instance in which the extreme step of 
stopping a mine has been taken, without special reference having been made to 
the enginl't'r-in-chief?-I do not know of any case whet·e a mine has been 
stopped; if such cases have occurred they are vt'ry rare. 

248. Do you think, from yOUI" knowledge of the management of the mining 
system in Belgium, that if such a course Wf're decided upon it would be decided 
on without the consent of the engineer-in-chief?-I think that before an aspi
rant engineer, who is generally young and although of great scientific attain
·ments," they are not always experienced colliers; before they would take such 
a step as to stop the working of a mine, I think he would point out the danger, 
and request that the working of the mine should be stopped until the opinion 
of his superior officer had been taken; and, upon the superior officer Visiting 
the mine, if he considered, with the aspirant engineer, that the danger was 
imminent. and the proprietor of the mine thoug"t that it was not imminent, 
steps might then be taken, but not until the superior (lfficer had been called in . 

. 249. Mr. }itzroy.] Has an aspirant engineer the llower of stopping a mine? 
-1 be1ie\"e he has that power. 

250. Of that you are certain :-The duties of all the corps are laid down in 
the code' of mining laws, and as my time fon.visiting the mines was limited, 1 
devoted myself more to the practical part of the subject than to the laws which 
may be rt'ad at any time. 

251. Mr. Cayley.] With what particular object were you sent to Belgium 1-
The principal object was to ascertain the bt'st system of ventilating mines. 
there has been so much ditferen& of opinion on the subject, and since the 
appearance of the Report of the last Committee on coal mines there has been 
such a ferment created among the colliery managers, that our object was to 
ascertain the opinion of Belgian engineers; also to ascertain, by actual inspec
tion, whether they had !iny better system of ventilation than we have in this 
country, and if so, to introduce it for the purpose of improving the manage
ment of mines here; and also to ascertain generally, whether on any other 
points the mines were better managed than they are in this country, so that 
improveml'nts might be introduced here. 

252. 'Vas not one of the principal objects with which you were sent, to 
'examine into the system of inspection of mines in Belgium and other coun
tries ?-It was no part of my instructions to inquire into the inspection. 

253. Mr. Pitzroy.] Your instructions referred to the general management of 
the mines ?-Yt's; the subject of inspection having been reported on by Mr. 
Trt'menhet'ft', wllO has giv<'n the gt'neral outlines of "the system which iR 
adopted, it was only important to inquire into it so far as it bore upon the 
practical operations of the mines. 

254. Of 
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254. Of course the inspection of mines would fOrDI a very material part of J. Dk/rifUcm. Esq. 
the management of mines 1-No doubt. , 

255. Chai,·man.] Both going together. and having a great deal to do in a 13 June 1853. 
short time, it was natural that you should have applied yourself to one branch 
of the subject, and that Mr. Mackworth shonld have applied himself to 
another 1-My attention was chiefly dil'ected to the system which was adopted 
of working and ventilating the mines, and to any management which tended 
to preser'l"e life. ' . 

256. Mr. Cayley.] Is it to be understood, that in that division of labour 
Mr. Mackworth attended more to the Government system of inspection, and, 
that you examined more into the system of ventilation ?- No. 

257. With regard to the siZE! of the districts; how large is the district of 
each aspirant engineer ?-I may answer thnt question by adverting to the 
quantity of coal which is raised, or to the number of persons who are 
employed 

258. How often do the aspirant engineers visit the mines:- In the best 
managed collieries, where e,'ery precaution is taken by the managers, I believe 
they do not visit them more than once a year, or more than once in two years, 
or merely for the purpose of verit}ing the plans when a working is being 
finished; but mines which are considered unusually dangerous are .visited very 
frequently, I believe sometimes once a month. 

259. Do the 40 aspirdnt E!ngineers indiscriminately visit the mines, or is one 
district assigned to one aspirant engineer, or to a given numbE'r of aspirant 
engineers :-A certain district is assigned. 

260. What is the size of that district ?-1 can give the quantity of coal raised 
in the whole of Belgium; and you have the number of engineers. 

• 261. How many mines does he superintend ?-I cannot state the exact 
number; there is no given numher. 

262. Is the number of mines in Belgium very large ?-No ; it is about one
. eighth part of the number we have in this country. 

263. You state that in very fiery mines, the visits of the inspeetors are on 
an average monthly ?-Not in the very fiel'y mines, but in the badly ttianaged 
mines. In mines which are well managed, even although there be a large 
quantity of fire-damp, the inspectors' visits are few and far between; but in 

. mines which are badly managed, their visits are much more frequent. 
264. Are the visits of the inspectors in Belgium more frequent than they are 

in this country 1 - Of course. 
205. For what reasun ?-There are only six inspectors for this country; and 

if we have eight times the number of collieries apportioned among six, of course 
the visits must be very much fewer here. 

2ti6. How long would it take you to visit the whole of your district1-
Several years. 

267. How many years 1-1 do not think that I could visit each colliery under 
four or five years. 

268. You could not go through your district under four or five years?-I 
do not think I could. 

269. What salaries do the engineers rect:ive in Belgium 1-1 cannot answer 
the question. • 

270. Can you compare the sub-engineers to any class in this country?
·They are men of good education, and are supposed to have had experience in 
mines, and to understand the working of mines practically. 

271. Where do the aspirant engineers reside ?-In the districts which they 
overlook. 

273. Where do the sub-engineers reside 1-They reside also in the districts 
which are assigned to them. . 

273. Where do the three engineers-in-chief reside ?...:.. They reside also in the 
districts which are assigned to them. 

27 ... Then they are not a council of three. but they are three engineers-in
chief, occupying three different districts ?-Yes. 

~75. What is the office of the inspector-general ?-He is a person who takes 
charge of the general working of the corps. 

276. He is a sort of Government Commissioner of Mines residing in the 
metropolis ?-' Yes; and who rarely, if ever, goes ~to the mines; but who is, 
I belie'l"e, always an experienced man. 

0.76. C 2i7. In 
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277. In what case is reference made to -him ?-I think reference ill very 
rarely made to him; but either in an extremely critical case, or perhaps on the 
occl1Sion of anything novel being introduced into the mine, he might go for 
the purpose of seeing it. 

278. III he the medium of communication with the Government V-Yes. 
2i9. Chairman.] Is there a book kept at each mine for the. engineers to; 

write remarks in 1-Yes 
280. If there is danger, do they so remark r-If there is any danger which'

they think can be removed, they make a note of it in the book; and if steps 
are not taken to remove the danger, and an accident happens, the colliery 

-proprietors are made rpspon~ible, and they are fined or punished accordingly. -
281. Who levies the fiue 1-1t is done through the magistrates. 
282. Upon the information of the sub-inspectors, or of the engineers-in

chief? -I t depends on which of the inspectors have seen the danger. 
283. Suppose it is an aspirant engineer ?-He would give the evidence. 
284. He would go before the magistrate and give information, and the fiue 

would be levied if his orders were not obeyed, and an accident took place?
YE's. 

285. Mr. Fitzroy.] Are you aware of a class of workmen who are charged with 
the inspection of a mine, and have powE'r to stop Ii mine in case of dangE'r, and 
whose duty it is to ascertain that a mine is safe before the workmen go in 1-
They are a clMs of men who are employed by the proprietors of the Dlines; 
they are similar to our overmen and firemen in this country; they are not 
paid by the Government. 

:.186. The number of them is fixed by the inspector of mines according to' 
the extent of the works, the nature and abundance of the gases, and the dE'gree
of SE'curity which the system of ventilation provides ?-Yes. 

287-. Are they Government officers or not ?-No. 
\188. Are they appointed by Government officers 1--No. 
:.l8y. Mr. Gigley.] Do they undergo any examination r-Yes, the Govern

ment engineers have all to pass examinations; if an aspirant engineer, on being 
appointed an aspirant engineer, passes a very excello'llt examination, he may 
be .at once admitted a sub-engineer, withont going through the degree of 
aspirant engineer. 

290. Do the aspirant engineers, or whoever has the control over the over
men, insist with the proprietors of mines, that the overmen, on whom the 
safety of the mine depends, shall pass an examination, or have any particular 
qualification for their office ?-I do not know that they do. 

291. Chairman_) The aspirants themselves must be of a certain age ?- Yes .. 
292. Mr. Cayley.] The object of my question is to ascertain ",hether the

Government so far interferes, that although it does not absolutely appoint the 
overjIlen to watch over the safety of the men, yet it exacts that they shall be of any 
particular class, or possess some particular qualifications ?-They must be 
experienced men, and competent to carry on the work; I do not know of any 
examination, and I believe there is none. 

293. Chairman_] Are naked candles ever used in the mines in Belgium r
Yes; in mines which do not contain fire-damp; bnt in fire-damp mines lamps 
are used exclusively. • 

294. How are they used in the waggon roads ?-In many of the mineH the 
waggon roads are lighted by lamps hung from th~ roof, as we sometimes find 
in this country. 

29.5. Mr. Loche.] What kind oflamps ?-Safety-lamps. 
296. Chairman.] Near the up-cast pit do they use naked candles ?-No; 

they are very careful to have no naked candles on the surface near the mouth 
of the up--cast pit, and.safety-lamps hnngup in the engine-house, where a venti ... 
lator is at work. . 

297. Are there any descriptions of safety-lamps which are exclusively used ? 
-There are only four lamps which are approved of by the Government; 
namely, Davy's, Museleer's, Hoty's, and Eloin's. 

2g8. An those which are used are glass, except Davy's ?-Yes_ 
299. Which is most commonly used 1-The Museleer lamp is the lamp which 

is commonly used. Vel'Y great confidence is placed in it in Belgiu"m. 
300. Do the glasses often break in those lamps r-· It depends on circum..; 

stances. The proportion, as stated to us at some of the large collieries, where 
- there 

• 
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there were between 300 and 400 lamps in use, was at the rate of one glass per J. Didi ....... E.q. 
week for every 200 lamps in use. 

301. Mr. H. Vivian.] Would that be cracks of the glasses, or fractures1-· 13'June l~n3·, 
That is the proportion of new glasses required. 

302. From a simple crack no danger could occur, and from an actual fracture 
of a lam p danger might occur ?-It is better not to use cracked glasses, as flame 
pasSeS through a smaller hole in glass than in iron; all the lamps which are 
approved of, except Davy's, are self· extinguishing lamp~, in Belgium; so that 
tbere is not a continual flame kept, up in the inside of the lamp, which might 
break the glass. • 

30:1. Chairman.] Can you state the difference in the cost of these lamps r -
Eacb. mine generally makes its own lamps in Bt>lgium. .. 

304. The whole of the lamps 1-Yes; tbey are generally very rough as com
pared with our lamps. This Davy lamp (pointing to a ltImp on the table) would 
not be considered a good lamp here; it has no cap to it; it bas no ring at the 
bottom to prevent the gauze from bulging out; it is sold at 3s. 4d. The 
Museleer lamp is sold at 6s., and if it is made with copper wire, for dialling 
with, it is sold at 78. 6d. The Eloin lamp is sold at 8s. 4d. if it is made of 
brass, and 68. if it is made of iron. 

305. What is the price of an ordinarily constructed Davy lamp in England? 
-About 58. 6d. for a good lamp. 

306, Is there any difference in the weight of them ?--'The Museleer is the 
heaviest. 

307, Is there any difference in the quantity of light 1-The Eloin lamp gives 
·the best light; the supply of air all carnes from the bottom, and it i.. thrown 
upon the fiame by an argand burner. 

3011. Which do the men prefer ?-The Museleer is generally preferred. 
The Eloin lamp is a new lamp, and we did not see it in use in any mine in 
Belgium; it was only recently introduced. 

309. Mr. H. Vivian.) Is the expense an objection ?-No; that does not 
appear to be made an objection. The Museleer lamp is about the same price, 
and it is in common use. 

3 lO. Chairmall.] Do tbe proprietors of the mines provide the lamps r-Yes. 
311. Mr. C"yley.] Are they compelled to keep them locked 1-Yes; the lamps 

are always locked; and tbey must not be opened in the mine, unless at the 
bottom of the downcast pit, where there is a place set apart for the purpose. 

312. Is it not the habit of the workmen in this country to unscrew the top 
of the lamp and work with the Harne ?--Sometimes; but they can be punished 
b~~w. . 

313. In this country; - Yes. 'l'he magistrates do not appear to be unani
mous in thl'ir opinion upon that point, for in some cases they convict and in. 
others they do not. At Wigan there is no difficulty in convicting the miners; 
they proceed under the 4th of George the 4th, chapter 34, section 3 .. 

314. What is the method pursued in Belgium, to prevent that habit whi~h 
exists among the colliers in this country, of unscrewing the tops of their lamps 
and burning the naked fiame :-1 know of no other precaution except locking 
the lamps, and they are very stl'ict in punishing. In fact, discipline is kept up 

. in the Belgium mines rather better than in our mines; the men are in ex
cellent discipline, and for a man to open a lamp, r think, is a thing hardly ever 
heard o[ . 

315. Do you attribute that better discipline to a better system of inspection? 
-I think it pervades the miners generally. 

316. Are the men better educated 1 --As a general rille, I think they are. 
317. Are the overmen better educated'i-No; 1 do not think they are a 

better class of lUen than ours. 
31S. Cllairmall.] Do you think the men themselves are more sensible of the 

danger of unscrewing their lamps in 'Belgium than they are in England 1-1 
think they are; some of our men in certain parts of England are very careful, 
and \\ould not on any account think of opening their lamps. Otber men are 
very reckless; and I1nless lhey are weillooked after they will do it. 

319. MI'. Fitzroy.) What is the penalty in Belgium for opening a lamp r-It 
is .. thing v.;hich is almost unknown. An order is given that the lamps shall 
not be opened, and the order which is given is carried out. They would be 
taken before a magistrate, and punished for an infringement of the order. . 

O.ili. co: ~ 320. You 
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320. You do not know of any penalty 1-1 do'not know of any specific penalty. 
321. Mr. H. Viviall.] What penalty has been inflicted at Wigan ?-Three 

months' imprisonment. 
32:2. Mr. Cayley.1 What is the object of the miners in this country in taking 

off the top of the lamp ?-With a view of getting a better light, and sometimes 
for the purpose of trimming the wick, and sometimes without any apparent 
motive. ' 

323. Does the gauze obstruct the light very much 1-Yes. 
324. Is it a fact that they generally work with the lamps behind them 1-

Partly behind them, and partly at their side. 
32.1. When they are working with the lamps behind them, they do not see 

the flame lengthening, so as to indicate the presence of foul air'l-No. 
326. Do you consider that the meshes are sufficient to prevent the flame 

coming through \'-The large size of the mesh appears to be a weak point in 
Eloin's lamp; but being at the top of the chimney, nothing but consumed air 
passes through it. I have never myself been able to pass gas through the gauze. 

327. Is the Eloin lamp a lighter lamp for a miner than the Davy lamp 1-
No; it is rather heavier than the Davy. 

328. Does it give more light ?-Yes; there is an argand burner applied to 
the Eloin lamy, which draws the air on the flame, and creates a very perfect 
combustion. 

329. Would it not add much to the light which is given out from the DaVy 
lamp if it were made of polished wire gauze, instead of black iron wire ?-The 
lamps are made of wire, which, on being brushed with a little Bath brick, or 
ashes, become perfectly bright. Since the recommendation of the last Com- • 
mittee, I have ordered what are called reflecting lamps, and this is one of them 
(pointing 10 a lamp on tlte table). The wire gauze is' coated with tin, and 
immediately on becoming exposed to an explosive atmosphere the tin melts 
and runs down in globules. It becomes much discoloured, and the meshes of 
the gauze get filled up with the globules of tin. It is by no means so good as 
the ordinary wire. . 

330. Chflirman.] Supposing it be an advantage to> have the wires polished 
and perfectly bright, how long will they keep clean after being down the 
mine ?-They must be brushed every night. 

331. Would they keep clean a whole day 1-In a dry mine, if you tap the 
lamp the dust falls off. . 

332. There is no great quantity of smoke 1-If the flame is too large the 
smoke will blacken it; but if the flame is kept small, you may avoid the 
soot. 
, 333. Mr. Cayley.1 Does not the safety and sufficiency of the lamp depend 
altogether upon its being kept clean ?-Yes. 

334. What system is pursued in Belgium to ensure the cleaning of the 
lamps ?-They are cleaned every night. There is a lamp-honse at the door of 
the pit, where the lamps are left as the men go out, the same as we have in 
many of our best managed mines in this country. The lamps are cleaned, and 
are given to the men as they go to work in the morning. 

335. Mr. Fitzroy.] How many hours will a common Davy lamp burn 1-lt is 
always made to burn 12 hours, so that a man may not have an excuse for leaving 
his work. 

336. Mr. Cayley.] Will you describe the objection which you have stated 
with regard to the melting of the reflector!-The coating of tin which is put 
on the wire gauze melts. 

337. Was not the proposition that they should be electro-plated with silver? 
-1 ordered those lamps of one of the first makers in the country, Mr. Watson, 
of Newcastle-on-Tyne; and upon making an experiment with them, I found 
that instead of possessing any advantage, as polished wire-gauze lamps, they 
possessed the. very great disadvantage which we are cautioned against by Sir 
Humfrey Davy himself. 

338. Would they have melted if they had been silver plated instead of tin 
plated \'-1 should think silver would'melt. It would not melt at 80 low a tem

.perature as tin. If you pay proper attention to the wire gauze, aud brush it 
every night with a little Bath brick, or fine ashes, or a little chalk, OT anything, 
it will throw a polish on the wires and make them as bright as silver; and in 
some cases, where the gauze is properly brushed, you have it as bright as silver. 

, 339. Chairman.] 
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339. Chairman.] You stated that you had not paid any attention to the reo 
commendation of the Committee as to coating them with silver; and, therefore, 
you cannot state what the expense would be if they were coated with ~ilver?-
1 cannot; 1 ordered the polished wire gauze. 

340. Mr. Cayl,,!/.] If there is a constant habit, among miners in this country, 
in order to obtain a better light, 10 unscrew the tops of their lamps, is it not a 
matter of very great importance to have a lamp of some kind which will give 
them that better light, without unscrewing the top ?-Yes; it is very desirable. 

341. Is it n fact, that in visiting the mines in ~'our district, you found the 
lamps in the polished statt' which )·ou have des.:ribed? -In some cases; but I 
think, in the majority of cases, they are not properly brushed. 

34:2. In Jloint of fact, do the lamps now tend to absorb the light ?-A great 
proportion. 

343. If the ~ilver-plated lamp would have the effect of reflecting a greater 
light, it would not be liable to melt at the heat which is in the lamp; would 
not that be a· desideratum?- I think the same object would be attained by 
polishing the gauze; it is necessary, I consider, to havt' the lamp clean to 
ensure safety, and in cleaning the lamp you polish it, so that you attain thl' 
same object at a cheaper rate. 

344. In point of fact, practically, the lamp is not in that state of polish on 
the average 'I-That is, where the lamps are not clean. 

34.1. You stated that practically lamps were not in that Jlolished state in which 
you think they should be in ol'der to gain that greater light which you consider 
a great deside.ratum ?-Yes. 

346. You are aware that silver does not melt except at white heat V-I do not 
recollect the temperature at which it melts; but I am aware it is considerably 
higher than the atmosphere at which tin melts; if we were to have the wire 
coated with silver, very great care would be required to pre\'ent tin being 
substituted. 

347. Mr. }'itZI'OY.] You were understood to state, that there were soine mines 
in which the lamps were properly looked after ?-Yes. 

348. Whose business is it. to look after the lamps 1--There is sometimes a 
person appointed for the purpose, and sometimes the men take them home and 
clean them themselves. 

349- Each man luoks after his own lamp?-Yes . 
. 1.~0. ) s there any person whose business it is to see that the regUlations of 

which you haye spoken are carried out ?-There ought to be always either a 
fireman or an overman in a mine, or more than one if the mine is a large one, 
to look after these matters and see that the regulations are properly carried out. 

351. In the average number of mines is it so 1-ln some cases it is not so ; 
and the mines are left without any proper officer being present, and the men 
may then do as they think fit without detection. 

352. Mr. Child.) What is the usual course ?-In the best mRnaged mines 
there is always a person left in the pit, and in the worst managed mines there 
is no person. 

3'i:J. l\lr. Fitzroy.] What proportion do the well-managed mines bear to the 
whole number of mines within your district ?-The best managed mines are tbe 
smaller proportion; as a general rule, the majority of mines in this country 
'admit of improvement. 

35~. Then in point of fact, in the great majority of mines within your dis
trict, thi're is no practical check upon the miner opening his lamp whenever 
he feels so disposed 1-1 think there is some check; for although in the worst 
managed mines, the overman or fireman may not be constantly in the pit, he 
may at all e\'ents visit the working once a day; it is very bad indeerl where 
it is not visited Oll(:e 8 day, and when he is going his rounds, he would pro
bably at one time or other meet with any person who had his lamp open; and 
he ought at once to take steps to punish that man. 

355. Do the workmen act at all as a check upon each other ?-No; you 
must rely upon your own observation. 

356. Are the proprietors of mines aware when your visits of inspection 
are likely to take place ?-As 8 general fule, I do not give them information 
when I invnd to pay a visit; I beliel'e some of the inspectors do. 

357. Are your visits of such a nature, and so made, as to enable you to 
ascertain. wbethl'r such a practice is carried on in mines or not ?-1 have met 
now and then with a lamp open. 

0.76• c 3 358. Then 
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358. Then you can hardly form any idea of the extent to which the practiCf' 
prevails? -When an accident happens the fact comes out; and it very fre,. 
quently appt>ars that the men ha\"e had their lamps open, contrary to their 
instructions. 

3.S9. Then is it your impresSon that that practice does prevail to a great 
extent 1-1 have no doubt of it. " 

360. Ch/lirman.] Do you think it desirable that in any case ",here a safety 
lamp is required to be used, the miner should take it home and clean it him
self?-Y ou generally find that the gauze of the lamp is better cleaned and the 
gauze much brighter when a man is allowed to take it home. _" 

361. Suppose tht're was any defect in the lamp 1-The gauze ought to be 
examined every morning at the pit head, before it is taken into the pit. At 
many mines, they leave tbe oil can in tile lamp room; and tbe man is allowed 
to take the gauze hOllle and clean it himself; and, in some cases, a premium is 
given to the person who keeps the cleanest gauze; and in these cases the 
lalllpS are very wdl cleaned. 

3"2. On bringing the lamp back, it is always necessary, before the mao 
enters the pit, that some proper- person should inspect the lamp, and see tbat 
there is no defect in the gauze ?-When the oil can is screwed to the gauze, it 
ought to be the duty of the lamp-mao to examine the gauze, and see that it is 
all right. 

36;3. Is that always done in every colliery ?-It is generally professed to be 
done. 

364. Supposing it were not done, and an overman in going round the pit were 
to see a man burning a lamp, he could not tell from his own observation, with
out an examination of the lamp, whether there was a flaw in the gauze or not? -
-It is quite possible that an overman might overlook such a lamp in going his 
rounds; : have met with defective gauzes when 1 have heen inspecting. A 
person should be appointed to the duty of inspecting the lamps every morning 
before the)" are used. and the collier should also he held responsible for the 
efficiency of his lamp. " 

;:165. Mr. Fitzroy_] Could all overman doing his duty overlook the fact of a 
miner's lamp being open ?-~o. 

366. Has an overman any other duties to perform except to superintend the 
workmen?-He has to look after the ventilation and general working of the 
mine; and he or the viewer measures the narrow work, which is paid for by 
measure. 

367. Do you think that the safety of workmen would be much assisted by 
appointing eitht'r an additional overman. or by limiting the duties of the over
man simply to the superintendt'nce of the workmen 1-1 do not think you 
could make such a division of labour in a mine; the overman is also respon
sible for the carrying on of the mine. 

3fi8. If that part of his duty were devol\"ed upon some one else,.would he 
not have more time and more opportunity of securing the safety of the work
men, by preventing theic. opt'ning their lamps, and exposing themselves td 
danger ?-In some collit'ries there are a number of overmen and firemen 
employed. 

3fi9. In those collieries do accidents occur as frequently from the C'dI'el_ 
nellS of workmen, as in collieries where a smaller number are employed?
Where the men are more looked after there are generally less accidents than 
-where they are allowed to commit breaches of discipline with impunity. . 

370 • Then, in point of fact, one element which you would recommt'nd, as 
contributing to the safety of mines, would be "a more careful superintendence? 
-No doubt that is a most important point. 

371. Mr. H. Vivian.} Do you consider that the law, as it exists at present; 
is suffidently stringent in punishing men who are guilty of an infraction of 
regulations 1 - If the Act of George the Fourth were generally administered, it 
seems to he quite sufficient to mp.et the case. Three months' imprisonment is 
a long term for opt'ning a lamp; but the magistrates are not unauimous in 
tht'ir administration of the law on that point. If the law were properly ad
ministered I think it would be sufficient. 

37:2. You say that in some cases the magistrates convict, and in Qthers they 
do not convict; do you consider that the law is sufficient to punish men who 
are guilty of such offences 1-. 1 apprehend it must be sufficient, ptherwise 
those magistrates who convict must be exceeding their duties. . 

" 3;:3. Mr. 
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373. Mr. Child.] Have there been any appeals against decisions ?--1 am not J. Didi,.""" E.q. 
aware; a conviction took place very recently in Lancashire. 

3i4. Mr. Cobbett.] Have you attended before magistrates when mch com- 13 Ju.e 1853-. 
plaints have been made f-Y~~. 

3:-,5. Do you know the rl'ason that magistrates have refused to convict 1-1 
have not attl'nded ..-hl'n magistrates have rl'flJs!,d to convict. 

376. Mr. Fitzroy.] Does not the carelessness on the part of the miners arise 
very much from a recklessness of danger ?-By comtant exposure to danger 
they become hardened to it, and do not take proper precautions. 

377. Do you think that a man-who is so rl'ckle;s of his own life and the 
lives of those who are working with him as to expose the flame of a lamp, will 
not be fqually reckless at the risk of three months' imprisonment 1-1 think if 
thl'rl' were an apprehl'nsion of punishment by imprisonment it would act as a 
grrater check. because no man, on going into a minI', I'xpects that he is going 
to be killed; although they do not take proper precautions, they expect that no 
accidents will happen; but if they knew that uJlon tl.eir being found with an 
opl'n lamp, they would be liable to imprisonment for three months, I believe it 
would have a very salutary effect. 

378. Mr. Farrer.]. Are the men generally aware of the risk which they run ~ 
-I do not think they consider they are running any lisk. 

379. Are any special instructions gi,'en to them, on first going to work in 
mines ?-In some cases. 

380. Not genl'rally ?-Not so generally as they ought 10 be. 
3S 1. 'lbey bl'gin frequently ,ery young ?-Yes, as boys. 
38~. As they advance in years, and find that no accidents occur, do they 

suppose that no accidents will occur 1-1 think that is the ground on which a 
grl'at OIany of them act. -

383. Mr. H. Vltian.] With regard to smoking in mines, does it occur that 
men draw the flame through the wire gauze in order to light their pipes r-Yes. 

3x4. Do you think that any power could be given, either to inspectors or 
owners of min('~, to insist upon smoking not being carried on in mines, and 
thllt upon an infraction of the regulation a fine should be hnposed ?-There is 
no difficulty in preventing smoking, if the manager will take proper precautions; 
but if the manager and the overman wink at men when they are smoking, it 
bl'corues a common custom among them. In a Newcastle pit, no man dare 
take a pipe underground with him; he is at once I'ither fined a sovereign, or 
discharged if he refuses to pay the fine. If you keep up di~cipline among the 
men you may easily prevent smoking; but if the overman finds a man smoking, 
and he does not at once notice it, it creeps into a custom. 

385. Mr. ClyleJl.] Is the fact of men lighting their pipes through the gauze, 
any "pry particular test that the flame will not corne through the gauze ?-1 
think it is possible to light tobacco without drawing the flame through the 
gauze. 

386 You think that tobacco will light without the flame coming through 
the gauze;-Yes. 

3Hi. Mr. 11. Vivian.] In placing a pipe to the lamp do you nut create a very 
strong draught 1-lt cannot be very strong, when you consider the small tube 
through which you draw it, and the very large surface that is exposed. 

388. You are aware that it was pointed out by Sir Humfrey Da\·y. that a 
strong current of flame would pass through the gauze ?-Yes. 

389. Mr. Caglty.] Then the lamp is not to be considered an absolute 
security, under all circumstances ?-Not under all circumstances. 

390. At what rate of current would you say there was a chance of e>plosion 
through tlle meshes of the lamp 1-Eight miles per hour; 1 do not know that 
that might cause an explosion through the gauze; but I think that no prudent 
person would expose a lamp in an explosive atmosphere to a current running at 
that velocity. 

391. Supposing the flame wus .Iengthening, and the man apprehended danger, 
and W,I'1't to run away, would nut the current be so much increased as to 
produce an explosion '/-_ No; not if we suppose that the flame is merely 
indicllting fire-damp, and has not arrived at the explosive mixture. 

392. Suppose he was carrying a lamp with him 1-You assume a case whl're 
you have not arrived at an explosive mixture, but merely a case between an 
l'Xplosive mixture and one which is non· explosive. 

0.76. c 4 393. Suppo~e 
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393. Suppose the atmosphere were such as to indicate danger by the len ... th. 
eninn- of the flame, and an explosion not to have occurred ;-Such atmosph~re8 
are ;ery common, without being explosh·e. 

394. C/wirman.] Is there nota mode of puttinS out the lamp !-Yes; you 
can drdw the wick down into the tube. ' 

395. Suppusing a man were properly instructed, is. it likely that he would 
run away when he has got his lamp in an explosive state, and would he not be 
much more likely to put the lamp out 1-If he got into such an atmosphere as 
is spoken of: an atmosphere which was not explosiv,,", but merely indicated the 
presence of gas, he would at once put his lamp out by drawing the wick down 
into the tube; but supposing' he got into' an atmosphere which was e"plosive, 
and he had a common Davy lamp with him, and the gauze became full of fire
damp, he might draw the lOick into the tube, but so long as the flame was fed 
with gas it would still continue burning in the cylinder; and as long as that 
flame continued to burn it would be impossible to put it out without retiring 
from the explosive mixture. 

396. !\Jr. 1I. Piviall.] Then, in that 'case, by shieldirg his lamp, he would 
prevent allY current of air passing through it 1-He might put it under his 
coat.and retire. The Museleer .Iamp becomes extinguished immediately that 
all explosion takes place in it, and so does the Eloin aud the Stephenson lamp. 

397. And the Clanny lamp also ?-I think it is possible in an explosive mix
ture to keep up flame in the top of the wire-gauze tube. 

398. Mr. Cayley.] 1£ the air was in an explosive state, and the man should 
not have that presence of mind, which is not very common in danger, would 
his running or stumbling, or any accident of that kind, produce the very explo
sion which the lamp is intended to prevent '1-It might; but we are now 
imagining cases which ought never to happen, and which do very rarely 
happen. 

399. Have you not attributed some of the explosions to the fact of the miners 
being indiscreet in opening the top of their lamps ?-That is another thing. 

400. Is it not possible that an explosion, when no evidence has been given 
on the subject. may have taken place from these circumstances ?-In the course 
of my experience I have only met with two cases where the gas appeared to 
have fired through the gauze. 

401. If an explosion took place twice under the circumstances you men. 
tioned, what reason is there to prevent its occuring a greater number of times? 
-No reason; only that the ventilation'ofthe mine ought to be better attended 
to; the mine ought no~ to be allowed to get iuto such a. defective state. 

402. You think that greatp.r dependence should he placed on the ventilation, 
tl18n upon anything else ?-I would use the safety-lamp as a precaution against 
outbursts of gas, either froID. some sudden irruptions from the roof, or floor 
of the mine, or from the seam itself, and also against sudden irruptions from 
goa\'es or other accumulations. . 

403. As a general princ~ple, may it be assumed that you consider the best 
source of safety to consist in improved ventilation ?-Yes; but even with good 
ventilation a mine might be liable to the circumstances which I have men· 
tioned. 

404. But tbe better the ventilation the less liable it would be to those 
circumstances ?-No doubt. 

40.'). Mr, Farrer.] Do you see any objection to having the lamps locked, 80 
that they cannot be opened in the mines ?-I think all lamps should be locked. 

406. Are they in general locked ?-In some cases they are locked. 
407. You see no reason why they should not be locked in all mines ?-·I think 

they ought to be locked in all mines. 
408. Jf that were done, a great number of accidents would be prevented?

It would often pre\'ent the men opening their lamps who now open them, but it 
would not in all cases prevent them; the IDen get keys occasionally. . 

409· Supposing the overman kept the key, and some person were appointed 
to lock all the lamps in the morning before the men came to work, would the 
difficulty be overcome ?-Not if a man had a key in his pocket . 

. 410. If he had a key in his pocket how could he open the lamp 1-He could 
open his own lamp. 

411. How could he do tbat without the connivance of the overman ?-If 
strict discipline is carried out, and the overman, on finding a lamp open, makes 

, . '. a point 
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a point of having the man dismissed, there is no difficulty in keeping the lamps J. Didi_a, E"'I. 
locked; it is only where these matters are overlooked that lamps are opened. 

412. Mr. H. Vivian.] If there were a specific enactment for punishing men, 13 June 18SJ· 
in case of their endangering the qves of their fellow-workmen by opening their 
lamps, or smoking, do not you think a great moral effect would be produced? 
-No doubt. 

413. Mr. Cayley.] Do you think that the system of inspection in Belgium 
at all diminishes the sense of responsibility on the part of the owners of Joines? 
-No, they are still left responsible. 

414. Chairman.] In Belgium, is the system of splitting the air understood ?
Yes; the air is very wl:llsplit. 

415. Is thl're any peculiarity with regard to the system of ventilation as to 
return air ?-That is particularly attended to in Belgium. Every vitiated current 
must continue to rise until it reaches the Jlp-cast shaft. 

416. The air is not allowed to go up one way and down another ?-No; not 
without the formal consent of the inspector, which is rarely given. 

417. Do you consider that is an important principle in ventilation?-Yes, very 
important •. 

418. Is it a principle which you would recommend for adoption in this 
country 1-1 am afraid you could not make itimperative in this country. In 
working fire. damp mines in Belgium, where the seams are very steep, it is one 
of the Government re~ations that, in the first place, the upper range must be 
worked, and so on in descending ranges of about 30 yards each, leaving the 
upper range for the return air-course; so that as the pit is sunk to a nl'w level 
at each 30 yards, that which was the deep level of the former working ul'comes 
the level for the return air of the deeper working. In our flat seams of this 
country, or where the dip is one in 20, or in 12, ok' one in 6, it would add very 
much to the expense of getting the coal, to render it illegal to bring the air-
current down again. . 

419. llr. H. noian.] Assuming that you have a 50 fathom pit to your rise. 
and a 250 fathom pit to the dip, and that that deep pit is heated to a very great 
extent, would you· not gain enormously by taking your air· down to that pit, 
and taking it up in a highly rarefied state rather than allowing it to go up the 
50 fathom pit ?-Under such circumstances you would gain by the rarl'faction, 
but it would not be acting in accordance with nature. 

420. Chairman.] And therefore you think that adherence to this principle in 
Belgium is not always beneficial ?-I think it ought to be attended to in every 
case where it is practicable; indeed, in this country, where it is practicable 
it is generally attended to; but it is not practicable in every casl'. I do not 
think it should be made compulsory. . 

421. Can you state the number of persons who have lost their Ii,·e.;; in coal 
and other mines in Belgium during a period of five years ending 1849 ?-During 
the five years ending 1849, in Belgium, 724 persons lost their lives in the coal 
and other mines, being an average of 144t lives per annum. They took place 
as follows !-

In S3aft.! 
By rope. and chains -
By ladders - -
M isceBaneuus - -

Fall. of roof and sides or workings 
Explosions of fire-damp - -
Inundation. 
Explosiolls of gunpowder 
Miscellaneous -

• TOTAL 

I 

I 
TOTAL LIVES 

LOST. 

84 
20 
9-1 

, --198 

i -, 

240 
138 

6 
13 

129 

724 

The average number of persons employed at the mines during the abo .. e period 
"Was 51,352. The loss of life was consequently at the rate of 2 f lives per allnum 

0.76. D per 
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per 1,000 persons employed. Must ofthe accidents happened at the coal mines. 
The quantity of coal raised during this period averaged 5,055,196 English tons per 
annum. During the years 1851 and 1852 about 54,000 persons were employed, 
and the loss of life averaged 194! per annum; there having been two great 
accidents by explosions of fire-damp in 1852, in one of which, at Longterne 
Ferrans, 69 lives were lost; and in the other, at Lengteme Trischer, 35 live. 
were lost. The loss of life fot 1851 and 1852 is as follows: 

, 

18~1 • 1862. 

7 1 , - - . 

In Shafts: 
By ropes and chains· - - ... - - - 9 26 
By ladders .. .. - .. . . . • I 8 
By miscellaneous .. · · .. .. .. .. 16 25 

-26 -69 
Falls of roof and sides of workings .. - .. - - 66 67 
Explosions of fire-damp - '" - .. .. - .. 17 106 
Inundations .. .. - - - . .. - - - - - 16 
Explosions of gunpowder - - - - - - 2 II 
Miscellaneous - - .. - - - . - - 20 28 

ToTAL • • · 1'Z1 268 

The loss of life in all the Belgian mines for 1851 and 1852 was at'the rate of 
3 -&- lives per annum per 1,000 persons employed. In all the Prussian mines, 
during the years 1847, 1848, J849, 1851, and 1852, the accidents were at the 
rate of I ~ lives lost per annum for every 1,000 persons employed .. Taking 
tne coal mines alone; the I1Vel'll.gl!l is two lives per 1,000 persoDI per annum. 

[The Wiln6.l"s rleli-"e 'fed in tM following Li.9t : ] 

LIST of ACCIDENTS in COAL and other &111 .. ,. in Prusllin during the tears 1847, 1848, 1849, 1851 and 1862, 

furnished by Mr. "'011 CarIIIIl1. 
, , ... .. 

'NUM DBR or LIVES LO S'l'. 
Rate NAME Number 

0' of p",I,ooo 
PersODs Falls Br Ropes Man· K .... Penon. 

DISTRICT. Employed, ot Ladd .... In Shalto. 'l'oT .... BIll plorOCI, 
Roof. &e • Gunpowder and ChalDe. EngiDe. -.. . .. .. .. 

1847 : 
SiIesia 0 - .. 18,428 17 - - - ;. • • 1 a , 26 1'93 
Saxony ... 0 - 4,653 3 - - · · - - · - 5 · · 8 1·72 
Westphalia · · 11,619 17 · - - .. · · I 7 · - 25 2'15 
Rhine 0 - · 22,044 26 - - 1 - - 2 6 1 86 1'63 
Riier 0 - · 502 I - - - - - - - - I · · 2 3'98 

52,246 
I 64 - - 1 ~ " 22 6 97 1'86 

1848 : 
, , 

Silesia . 0 - 11l,147 15 0 . - - - · - 0 " II to 2'06 
Saxony · · 6,010 6 · - - - • • - · 1- 0 - 7 1'40 
Westphalia · 0 10,648 13 · - · - - · - · 7 0 - 20 I'S8 
Rhine - 0 0 19,101 16 2 - - · · · - 8 0 · 26 1'36 
Ruer . 0 0 550 3 · - 0 - · 0 0 · · - - · 8 5'45 

47,466 53 2 -.. - - • 0 - 20 I Ii 81 1'71 

-1849 : 

I : Sile$.ia - 0 0 11,550 6 · - I · 1 11 II 21 1'82 
Suxonv ... · - 5,061 I 0 - - - • I 2 - · " 0'79 
Westphalia - 0 12,122 17 1 0 - - - · 0 8 0 0 21 1-73 
Rhine 0 - 0 18,846 9 I - - 0 0 1 7 0 - 18 0'95 
Huu 637 2 0 - - , 

2 3'14 0 - 0 · - · · - 01· 0 · 
48,216 I as t 1 I· - I a 28 II 66 I 1·311 
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- .. UIlBBB op LIVBS LOST. 
II.UIII Namber Ratio 

of -- per 1,000 
of Per .... pan. By Dope. Man- lli.- to ...... 

D 18TRICT. I Employed. of Gunpowder. and CbaiDJ. BngiDe. 
Ladd .... 10 Shan.. cellaaeoua. ToTA" Employed. 

, Boo', •. 

1861 : 
I 

Sil •• i. - - - 14,216 7 - · 1 - · 1 6 - · 15 -
Suony. - · 6,8'9 6 - - - · - - 1 4 - - 10 -
Weatphalia · - 12,316 12 - • · - - · - 2. 8 - - 22 -
Rhine - - · 20,000 '7 1 2 - - 2 6 - · 38 -Ruer . - · 74, 3 · · · · · • - · 1 - - 4 --

64,107 04 1 '3 • · 6' 26 · · 89 .'62 

,. . -
1862 : 

Sileai. . · • i 14,966 18 · · - · · - · - 6 · · 24 -
Saxony. - · , 7,884 16 - · - · · - · · • · · ~8 -
Westphalia · , 

14,086 16 ~ 1 · - 2 8 1 28 -
Rhine • · : I 24,000 21 1 · · · - ~ 6 · : I IIlI -
Riier - · • i 876 1 · · · - · - · · - - · 1 -

I i 
i 61,30l '0 2 1 · - 7 17 1 9' 1'60 

I 
• 

UST of ACCID.IIT. in p,..,,';/J in COAL Mlln •• oaly, 1847 tI> 1861. 
, 

U47. UU. 18.49. 1 8 6 O. 18 il. 

i • • • ; j . - Numbar lII."! .... }iymbw 1II.mbe )!lumber Numbe Number N""! .... lIombar zromber 
of of of of of of of of of of 

Penon. Uvea Penon. Ltv .. P ....... Lives P ...... Ll, .. P ...... Ll ... 
Bmployed. Loot. Employed. Lool. Employed. Loot. Employed: Lon. Employed. Loot. 

SHeRi. - · -• 8,61'2 26 8,650 t6 8,389· 21 . 8,269 18 
Saxony. · - 831 . - 838 . • 360 . - 327 - . 
We.tphalia · . 11,61.9 18 10,648 ~6 12,122 20 13,110 21 
Rh' {s ... rbruck- 6,494 8 4,680 4 8,866 1 3,374 (; 

IDe Duren • 3,400 7 3,30g 9 8,126 6 3,177 18 

Being I!oIl averago of two live. loot por ""numfor every 1,000 porooDO employed. 

422. Belgian mines being more dangerous than Prussian mines 1-The Bel· 
gian mines are much more fiery than the Prussian mines or the French mines. 

423. Mr. Locke.] Of the 724 persons who lost their lives during the five 
ye.ars you have mentioned, only 138 were from explosions of fire damp i-Yes, 
and in 1851, there were 17 from explosions of fire-damp, and in '1852 there 
were 106 lives lost by explosions of fire·damp, there having been two great 
explosion8. . 

424. As against 121, the total number of deaths from all accidents in 1851 ; 
and as against 268, the total of 1852 I-Yes. 

425. Mr. Fitzroy_] Is the proportion of deaths in Belgium from explosions 
of fire-damp, as compared with deaths from other accidents, greater or less than 
in Englund, with respect to the same classes ?-In England, the number of 
lives lost by explosions of fire-damp in 1851, was 321. 

426. And how many in consequence of other accidents ?-Six hundred .and 
sixty-three; the total loss of life being 984. In 1852, there were only 261 lives 
lost by explosions of fire-damp in England, being a reduction of 60. 

4~ i· How many from other accidents? -Senn hundred and, twenty-five; 
the total being 986. 

428. Cilairtnmi.] According to the retumyou have given, 198 lives were lost 
in going down shafts; will you state whether the mode which is adopted of 
sending men lip and down shafts, is better or worse than the system which is 
adopted in England "i-In some cases the ascent and descent of mines by ropes 
i. forbidden; and ladders, which are considered safer, are resorted to. In some 
('as('s, the illen must descend by ladders, but are allowed to ascend by a rope ; 
in other cases, both the ascent and descent by a rope is forbidden. The ladders 
are considered safer than the rope; but 1 think we should have very great 

0.76. D 2 • difficulty 

9,098 16 
866 -

12,318 ll2 
8,961 6 
3,247 18 
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difficulty to get men to ascend or descend our deep pits by ladders, and it Qlust 
be very unhealthy, the work being so very laborious. The following is a list of 
the loss of life by colliery accidents in England, Wales and Scotland during the 
years 18;; 1 and 1852, as reported by the inspectors of coal mines. 

1861.1 1852• 1851. 1862. , 

Accidents. 
' . Lives J.osI. Lives Lost. 

. 

'" = '"' .. j 1 .. I 
g 

To~.6.I .. TO'l'AL. j '.!i 0: ~ .. ~ 0: a ... 
.l! .. . - Ii Tor,u .. .. '8 Ii TouL. 

1 U) .!I -11 .R ;j .. U "' • ;: r:\1I; :a • if .. ~ ~ - - -
210 107 In Staffordshire, Shropshire, 

and W orcesterehire - _ 18 75 111 41 245 14 46 134 25 219 
135 149 In Laiicashire, Cheshire, and 

North Wales _ _ _ 2,1 89 48 70 181 20 07 66 91 229 gi; 117 In Northumberland, Dw-ham, I and Cumberland. - _ , 39 15 32 07 ,143 43 28 44 .. 88 168 
75 90 In Y o .. kshire, Derbyshire, Not-

tinNham.hire, Warwickshire, 
an Leicestershire - ~ 8 23 28 76 136 20 .30 84 24 108. 

99 112 In South Wales, Monmonth- .. 
shire, G1oucesteJlSWre, and 
Somel'8etshire - - - 20 41 54 15 130 51) '26 57 78 216 

H3 57 In Seotland - - ~ - 8 28 52 62 160 13 20 23 6 61 
--'--- -6971722 117 221 

1
825 321 984 170 207 324 

1
261 I 086 

f 
TakllDg the annual OUlput of coals at 47 million tons per annum, the Joss oflne is at the rate of ooe life per 47,716 teos· 

o coa.· . 

429. Mr. Locke.] How does it happen that so large a proportion of persons 
are killed in the shafts in Belgium, if ascending and descending by ropes is 
prohibited !-Many shafts are not walled. A stone may fall from the side of 
the shaft. 

430. Do you think it is a principal stipulation on the part of the Belgian. 
authorities. to restrict the men from ascending and descending by means of 
ropes ?-Their new pits are fitted with guides, and in those cases I do not 
think it is a prudent stipulation; but in the great majority of case~, the winding 
is by large buckets slung in chains; these buckets are liable to catch each 
other in passing, which may throw the men out; under the latter circum
stances I think it is judicious. I should not go down such a pit myself unless 
I had business to take me there. 

431. Mr. Cayley.] WoUld you consent to go «:lown a deep pit with a chain 
and no rope ?-I do not object to go down deep pits with flat chains, where 
there are three links, if the machinery is strong; but 'lVith a single link chai n 
I do strongly object to gQ down. I am obliged to do it sometimes, but I clo it 
with great reluctance. Where the manager is a competent man, and goes dOlVn 
the pit himself, you seldom have a single link chain . 

.432. Is Mr. Foul'drinier'spatent In operation at all?-Yes; it is u~ed in 
isolated cases. 

433. Dp you consider that is a great protection from accidents ?-1 have 
more faith in good tackle and in good winding arrangements than in Mr. 
Fourdrinier's arrangement. I think that, with proper attention to the rope, an 
accident by the breakage of the rope need very rarely occur. 

434· You think the rope is safer than any other material ?-Yes; either 
hemp or wire. For deep pita a wire rope seems to be peculiarly applicable. It 
is lighter than a hemp rope. 

435. Chairman.] Do many accidents occur in Belgium, from people walking 
down pits ?-A great number of such accidents happen in this country; but 
such a thing on the Continent is almost unknown. An unfenced pit is almost 
unknown. Almost every winding pit in Prussia is secured by a rll.iling round 
all parts of it, except where the trams pass to and from the cage, and even this 
part is generally secured by having a gate which slides up and down, b~ng 
balanced .by a pulley and weight. 

436. Is 
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430. Is it not perfectly possible to have a ea.,ae to drop down on the pit. so J. Did·_ uq. 
that when the machinery is in motion there will be no danger of a man losing 13 J",,~ is.'iJ, 
his footing and falling down the pit <-It is quite practicable, and is occasionally 
resorted to in tbis country, to have a loose frame which the cage lifts up when 
it comes out of tbe pit, and drops when it descends; that is an effective pre-
caution against 1000s of life by falling down pits, which is vny common. 

437. llr. H. Viviall.] Is there not great danger of the rope jamming?-~o; 
it is mert'ly a loose railing. With regard to my inspection of thc continental 
mint'S, and also my inspection of mines in this country, there are certain points 
whit-h I think might be laid down as fundamental rules, And which would be 
~areed to by the majority of our experienced maD~aers, and which may be carried 
out in practice; they are as follows: F lI'St, every old pit should be properly 
fenced to prevent persons falling into them, some lives being lost from this 
cause every year; the unfenced old pits in Staffonlshire, Shropshire, Worce.-ter· 
shire, and Denbighshire are a disgrace to this country, and the apathy with 
which they are viewed is almost incredible. Second. the mouths of working pits 
should also be fenced as far as practicable; this may be effectually done by a 
light railing, to be lifted by the cage as it ascends. and dropped as it descends; 
an arrangement of this kind would also save a number of lives annually. Third, 
pits should be all walled or cased from the top to the bottom; this adds little to 
the expense of a pit when being sunk, and lives are now annually thrown a .... ay 
by falls from the sides of shafts. Fourth, the use of guides should be enjoined. 
as far as practicable, when men a'lCend and descend; and every ca",ae or skip 
should have a cover over it to ward off falling materials. Fd'th, machinery with 
broken cogs should be at once replaced by new wheels, some serious accidents 
having amen from false teeth becoming loose. Sixth. the ropes should al .... ays 
be once run up and down the pit in mornings to see that all is right before men 

. descend. and the weight of men should never exceed more than half the ordi
nary weight of coals drawn. Seventh, boys ought not to ascend or descend unless 
accompauied by a man. Eighth, no one should be allowed to come up on full tu~, 
or to descend by an engine which is drawing full tubs up either the same or an~
other pit. Ninth, single link chains, except a few feet at the end of the rope. 
ought al50 to be forbidden for the ascent and descent of men, and the rope user! 
for wiuding up the shaft ought not to be used for winding with from the dip, 01'" 
aloug the galleries of the mine. Tenth, the shaft-ropes should he constantly· 
watched. by the bauksman, or some appointed person at the pit-head; with 
ordinary cnre in this respect, accidents by break~ae of ropes may almost in
variably be prevE'nted. Eleventh, an adequate suppl,. of pitwood to be pro
vided, and the overmen enjoined to see tbat sufficient of it is fixed. Twelfth, 
every winding-eugine should have an indicator to give warning by a bell. 
when the cage is near the top and bottom of the pit The boilers, also. in 
addition to one open safety-valve, should be provided with one safety-valve 
under cover, accessible to the principal engineer, or manager only. There 
should also be a whistle to indicate the height of the water, and the pressure of 
steam when in excess; aI..<c> a float, to show the height of the water, and a steam
gauge to sho'" the pressure of steam. Thirteenth, with regard to ventilation • 

.. adequate ventilating power should be provided; and spacious air-ways, so 8S 

not to force the current beyond 500 or at the utmost 1,000 feet per minute. 
Good brick, or stone and mortar stopping!', for preventing leaka"ae. Good air
doors, and to have at least two doors where the arteries of ventilation are 
crossed; to hhve the air bratticed close up to the face of the workings; and 
if a place has to be left standing, it should always be first cut thraugh am1. 

permanently ventilated to the face. In critical cases, where there are accumu
lations of fire.damp in goaTes, or other parts of the mine, which might ignite 
at the furnace. the furnace should be fed with fresh air; and in very fiery 
mines, liable to give sudden discharges of gas, the furnace should be fed with 
fresh air, until the workings had advanced a sufficient distance from the up
cast shaft. ~afety-lamps ought also to be used exclusively under such cir
cumstances, and no one but a competent person allowed to fire shots. four
teenth, the regulations of every mine should be laid down in a good code of 
printed rules; aud there should be a competent manager, good overmen. anrl. 
firemen, ,diose duty it should be to see each place safe before a workman 
entered it; and one or more of whom should be always present in the mine to 
keep all right during working-hours, and whose duty it .. hould be to see that 
the mine continues safe, and to report breaches of discipline to the manager. 

0.;6. D 3 438. ~Ir. 
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438. Mr. Coyle.9.] Is it your opinion, upon the whole, that the Belgian system 
can teach us more on the subject of inspection than on the subject of ventila
tion ?-AII a generlll rule, I think our best mallaged mines are better managed 
in this country than the mines in Belgium, or any of the continental mines. 

439. What is your opinion with regard to inspection ?-. I do not think the 
mines of this country require the number of inspectors which the continental 
Governments have for their mines, for the reason 1 have stated; namely, that 
they have other matters to look after, and that in this country we have a more 
experienced class of managers in our collieries. 

440. With regard to the size of the districts, and the number of inspector., 
and the powers which are given to the inspectors, do you think that any im
provement could be introduced from Belgium 1-1 have given an outline of 
regulations which l think will be agreed to by experienced men. 1 think if 
those regulations were made compulsory, and upon an accident happening from 
the want of snch provisions. a punishment. was infticted, either by fine or 
imprisonment, the present number of inspectors, or a very moderate increase 
of the number, would be quite sufficient for all the wants of this country, and 
would tend very much to diminish the number ()f accidents which take place. 

441. Mr. Locke.] Does the Table you have put in specify the accidents which 
arose, in Prussia, from fire-damp ?-There is very little fire-damp in Prussia, 
and the few accidents which have occurred from fire-damp are included under 
.. Miscellaneous." . 

442. The accidents which are given in the Table you have put in, arose 
chiefly in the shafts, from the use of ladders, and by the falling of roofs 1-
Taking the year 1852, there were 70 lives lost, in Prussia, from fl!lls of roofs; 
by explosion of gunpowder, two livell were lost; by ropes and chains in the 
shaft one life was lost; accidents by ladders in the pits, 7; other accidents in 
shafts, 17; miscellaneous, 1. ' 

443· So that, during that year, there being only one "lniscellaneous"life 
lost, the loss of life arising from fire-damp may be said to have been 1lil l
In the return which was furnished by the principal minister, it is not clear 
whether the explosions come under the falls of roof, &C., so that there may be 
more than one, but he stated to me in a letter that the number was so sml!ll as 
not to .be worth separating. , 

444. Mr. Fitzroy.] In your opinion, does that arise from greater precautions 
with respect to fire-damp, or from the-absence of fire-damp itself r-From the 
absence of tire-damp. '£he precautions in Prussia, with regard to ventilation, are 
very slight indeed; the majority of the mines are carried on by natural ventilation. 

445· Chairman.] Is there anything in the Prussian system which you· can 
recommend this Committee to adopt, as preferable to the system which is 
adopted in England ?-N othing except the fencing of the pits, which 1 have 
alluded to. In other respects, I think. we are very far in advance of them. 

446. With regard to the system of Prussian inspection; can you state the 
system of inspection in Prussia ?-There is one U1spector-general, who resides 
in Berlin; four principlll directors; 12 loclll directors; about 35 burgmasters ; 
and a large nU!Uber of officerS who are called sworn miners. This staff is re
cruited from a class who at 18 years of age work a year in the mines; they 
then go to college for three years, which is succeeded by another three years 
work in surveying, &c., in the mines; and then, at about 26 years of age, on 
passing the several examinations, they are eligible for the lowest offices, or they 
may go into other occupations; they may rise and become directors; but it is 
necessary to pass another examination before they can do so. In Prussia, also, 
the inspectors are not solely engaged in looking after the safety of the mines 
and the welfare of the workmen. An important part of their duty consists in 
looking after the per-centage payable to their Governments, and ill verifyin~ 
the plans. 

44 i. Are the inspectors generally a well educated and scientific class of men? 
-Yes; their previous education ensures that. 

448. Mr. Locke.] With that staff, the Government are the owners of the 
mines ?-They stand in a similar position to a lessor in this country. 

449· They lease the mine (-They do not exactly lease it; the lninerals are 
at the disposition of the Government. • 

450 • -Will you state in what relation the Government stand to the proprietors 
of. the mines r-The law of Belgium recognises the right of proprietors of 
wmerals, and in Prussia also, in certain cases. -

451. Subject 
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451. Subject to any payment ?-In Belgium about 2} d. per acre is in all I. Dieki_, Boq. 
cases paid to the proprietor of the minerals. In Prussia, the Government re-
ceives 6 per cent. of the profits from one portion of the kingdom, and 6 per 13 Jaoe 1$53' 
cent. of the produce from another portion of the kingdom. There are pro-
perties in Prussia which belong to private individuals; and, in these cases, 
the mines are subject to Government inspection; but the Government receive 
DO portion of the profits. Very few mines of this description belong to private 
individuals, compared with those where the profits are at the disposition of the 
Government. 

452. The greBt bulk of the mines are -held in that way by the Government? 
-In Belgium they are all at the disposition of the Government, and ther 
receive 26 per cent. of the profits. Surface damages are in all cases paid to the 
proprietor of the surface, and in some cases he is paid double damage. . 

453. Chairman] Did you visit also any mines in France ?-Yes. 
4;'4. Did you visit mines in the Valenciennes district ?-Yes. 
455. How did you find the mines in those districts carried on ?-The mines 

are worked very well; the seams are thin and the accidents very few. Durin ... 
the five years ending J 861, there were only 49 deaths in an average of 9,375 
persons employed, being an average of 9 t'lr deaths per annum, which is 1 f~ 
lives per annum per 1,000 persons employed. 

456. Are they fiery ?-They are not fiery. 
457. Did you visit the large coal fields at St. Etienne and Rive de Oler?

Yes. 
4.')8. Did you find the mines in those districts also well carried on ?-With 

. regard to the working of a thick coal by the sy~tem of long work, I think it is 
an admirable system; but, in other respects, such as the winding arrangement 
and the ventilation, it ig very rongh. 

459. Is the loss of life very great?-Very great; in 1852, the total number 
of persons employed at the coal mines in this basin, the Loire basin-, was 6,703, 
of whom 4,780 were employed under ground. The loss of life during the year 
was 42, being at the rate of 6 N. lives per 1,000 persons employed; 22 'Of the 
lives were by falls of roof; 19 by shaft accidents, and oae by gunpowder. The 
quantity of coairaised in this basim during this year, 1852, was 1,534,588 
English tons; the loss of life was therefore at the rate of one life per 36,538 
tons of {loa! raised. 

460. Do YOIl think there is anything in the system ·of working mines ill 
l'rance, wbich this Committee ought to recommend as an improvement in 
working mines in England 1-1 think the long work system of working thick 
coal at St. Etienne might be introduced into Staffordshire in the working 
of the thick coal. 

461. Mr. CIu7d.) South Staffordshire ?-Yes. 
4t;2. Chairman.] Is there any particular system of inspection in France , ...... 

Ves; they have a sysllem similar to that which is adopted in Belgium and 
Prussia. 

463. The Government baving an interest ~-The Government having five per 
cent. of the profits. 

464. Mr. Lccke.] Is there any other place in France, besides St. Etienne, 
. where thick seams of (.'oal are worked ?-Yes; in the South of France there are 

several. 
465. Do they work in the same manner in those places as they do at St. 

Etienne! - Not always; it is workt'd different ways at St. Etienne. 
466. Can YOIl state the ft'ason why they do not work in the improved mode 

which is adopted Itt·!)'t;. Etienne r-The other way is considered an improved 
mode also. I have Pft'pared a drawing of this mode of working, and MI.'. 
Mackworth has prepared a drawing of the other system of working. 

467. Can you form an individual opinion as to which is the best v-I prefer 
the system of long work which is adopted at St. Etienne. 

46~. Can you gh'e the Committee any reason why the French authorities 
have not in~isted on one uniform plan of workinl!: similar coal ?--No. 

41i9. Mr. II. Vit';all.] Would not the peculiar character of the seam of coal. 
regulate the mode in which it was dE'sirable to work it; that is to say, is there 
not a soft I'art in e\'ery coal which it is always desirable to work r-One portion 
of this seam which I examined was 65 feft thick, and there was no holeing in 
it; there were solid partings here and theTe an inch in thickness, but no thing 
which- could be called a soft holeing. . . 

0.76. D 4 4i0. In 
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J. Diclti1llon, Esq. 470. In the case of the Staffordshire thick coal, it is desirable to work certain 
portions first, owing to the eaily nature of the cutting ?-There is nothing in 

13 June 1853· the Staffordshire thick coal, so far as the holeing goes, to render it desirable to 
continue the old system. 

H. F. MacA"""t", 
Esq. 

16 June .853. 

471. Then, in your judgment, that system is applicable to Staffordshire thick 
coal ?-I think it is. 

472. Mr. Locke.] Do you think the system which is adopted at St. Etienne 
is applicable also to other parts of France where thick coal is worked ?-I think 
it is. 

473. Do you think it would be an advantage if this system were adopted 
there ?-1 think it would. 

Jovia, 16° die Junii, 1853. 

M r. Hutchin~. 
Mr. Hussey Vivian. 
Mr. Mostyn. 
Mr. Stephenson. 
Mr. Fitzroy. 
air. Baird. 

III EMBERS PRESENT: 

Mr. J,ocke. 
Mr. Cayley. 
Mr. Cobbett. 
Mr. Farrer. 
Mr. Henry Austin Bruce. 

EDWARD J. HUTCHINS, ESQ., IN THE CHAIR. 

Herbert Francis Mackworth, Esq., called in ; • nnd Examined. 

474. Chai,.,nan.] YOU are a Government Inspector of Mines ?-I am. 
475. How long have you held the appointment 1-About 18 months. 
476. You were examined before the Committee of 1852 ?-Yes. 
477. You were at that time government inspector !>f the south-western 

district ?-Yes; and I hold the same district at the present time. 
478. In the month of May did you receive instructions by letter that you 

'Would be called before this Committee ?-I did. 
479. Is the paper now handed to you the letter which you received (liantl

ing a paper to the witness) V-Yes. [The witness delivered in the same.] 
. 480. Have you got a tabular statement of the accidents which occurred in 

the coal mines of Great Britain in the years 1851 and 1852 ?-I have. [The 
witness delivered in the same.] Taking the number of lives lost in the coal 
mines of my district in i851 and 1852, I find that there is a considerable 
diminution in accidents in shafts; accidents in shafts, and accidents from 
explosions of fire-damp, being those on which inspection would naturally 
have the most effect. In accidents from explosions there is a considerable 
increase in the number of deaths, owing to 65 lives being lost by one explosion 
at Middle Dyffryn.· . 

481. When did that explosion take place ?-On the 10th May Uj52. The 
considerable increase in the number of deaths from" miscellaneous" accidents, is 
<lwing to irruption of water at the Gwendreath Colliery, by which 26 lives were 
lost, and this accident occurred on the same day; an accident of the kind had 
not occurred in the district for a long time previously. 1 find in the total 
number of accidents in Great Britain, there is a considerable diminution of the 
deaths in shafts in the year 1852, as compared with the year 1851, and also in 
the number of deaths from explosions of fire-damp. 

482. How do you account for the decrease in the number of shaft accidents? 
-I think that, to some extent, it must be due to the inspection, because during 
this time there has been a considerable increase in the quantity of coal pro
duced; and if you take the falls of roof (a class of accident upon which we are 
not able to produce so much effect), and the increased deatbs which have 
occurred from that cause, I think the diminution of those accidents upon 
which the inspection can have most effect will appear in a more decided light. 

483. Mr. litzro.v.J How many different collieries did you inspect in the year 
1852, 
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1852, when, as you state, there was a great decrease in the number of shaft 
accidents r-I inspected from 90 to 100 different collieries, as near as I re
member, and to some of these 1 went several times. 

484. Chairman.) Uuring that period, has there been an increase in the pro
duction of coal ?-·A considerable increase. 

48S. Can you state the difference of production 1-As near as 1 am able to 
form an opinion, the increase may be taken at five per cent. 

486. Then of course a greater number of workmen }Vere employed to raise 
. that quantity of coal?-Yes. 

487. Can you give the Committee any idea of the number of extra men who 
were employed during that period I-YOU may take the ratio of increase at five 
per cent, and there is a diminution of six per cent. in accidents from explo
sions and in shafts. 

4:18. You attribute a good deal of the result to the present system of inspec
tion 1-1 think it is due to it. 

489. Mr. Locke.) Are you aware that any Ordll1"s have been issued by the 
inspectors, which justify that conclusion 1-1 judge from the improvement that 
I ha,-e seen in a great many collieries, where I have made suggestions which 
have been carried out. 

490. Is there any order in existence which was issued by an inspector, in 
reference to accidents in the shaftS themselves 1 -We have not the power to 
give an order. 

491. Have you seen any defects in any of the collieries that you have visited, 
with reference to the shafts i-A great many. . 

49:1. Will you name one ?-The Soundwell Colliery. 
493. Chairman.) Where is that 1-Near Bristol. 
494. In that colliery what'did you find objectionable ?-I found the ropes in 

a bad state; parts of the pits insecure, not properly walled, and I found the 
men descending in tubs without any cover. 

495- Mr Fitrzoy.j Had there been many shaft accidents in that· colliery, 
before you visited it, and made these discoveries1-There had not beeu any 
shaft accidents during the 12 months previously to the time that I wao; 
appointed an inspector, and up to the time of my inspection. 

496. Mr. Lacke.) Will you mention any other case in which there has heen 
an accident in shafts, where you have made a suggestion, which has been 
attended with the benefit which you say you think has arisen from inspection '! 
-I can ('numerate many cases: at the Dowlais Colliery, the cage, in ascend
ing, struck against the side of the shaft. and the chain guides were removed, so 
as to allow it to run clear, and the part of the shaft which was narrowest and 
got out of shape was rewaJled. 

49i. Were those alterations ma.de by the agents of t4e collieries themselves, 
or from your suggestion ?-1'hey were made by the agents of the collieries upon 
my suggestion. 

498- To whom did you make the suggestion ?-To the manager. 
499. Of the Dowlaill Uompany 1-Yes. 
soo. Do you recollect his name :-~h·. Evans. 
501. Can you give the number of accidents in that particular' mine, dUling 

.- the preceding year, and during the last yeal's?-There had not been any fatal 
accident there before, during the time of the inspection. 

S02. Has there been any accident since?-No . 
. sos. Mr.lIlzrIJY.] You state that ther$l has been a great diminution of shaft 

accidents, owing to the inspection of the Government inspectors: will you give 
one case where shaft accidents did occur, in which. owing to your suggestions, 
they have been put an end to ?-The two cases I have mentioned I think. apply 
to that, as near as any that I can mention. 

S04. Mr. Locke.] Can you mention any other case :-In numberless instances 
I ha"e pointed out defects in shafts. 

505. Clla;T7lian.] Can you state to tile C-ommittee any case where an accident 
bas happened, and you have gone to the mine and suggested some improvement 
which hilS been followed Ollt, and where, in consequence of that improvement. 
no further accidents have happened 1-1'hat is the case in the two collieries I 
have mentioned. 

506. You were understood to state, that in the case of the Dowlais Company, 
no aN,ident had happened before; -A n accident happened at the Dowlais 

0.;6. E Colliery. 

IJ. F" Mack.il/TM, 
}:sq. 
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Colliery~ I examined the colliery at the time of the accident, and made the 
sultgestion which I have described. 

507. Mr. Fitzroy.] Can rou mention any collieries in which you have round 
the shaft arrangements deficient, and where, in consequence of your suggestion, 
an alteration has been made in those arrangements, and loss of life has been: 
checked ?-I do not recollect, at the present moment, any shaft in my district, 
where there have been two accidents during the two years. 

508. You were understood to state that the number of shaft accidents was 
very materially decreased, and that you attributed that decrease to Government . 
inspection. To what' period do you refer as abounding in accidents, which 
have been diminished by Government' inspection :- I should state, in explana
tion of my meaning, that the number of lives which been have lost in England, 
from accidents which occurred from men descending by the ropes, is from four 
to five in 10,000 persons per year; consequently you will see that the proba
bility is, that an accident might not again happen in the same shaft for many 
years, on the average. It is very seldom that the shaft fa in such a state that 
accident after accident occurs in k The inspection has improved some of the 
more' dangerous. 

509. Mr. Stephenson.] How long have you been an inspector1-A year and 
a half. ' 

510. Would your experience in that time justify you in drawing any general 
conclusion with regard to these accidents and the benefit of inspection 1-1 judge 
of it in this way; that. I have found many' shafts in a dangerous state; I 
pointed it out, and the proprietors' have either remedied them or promised 
to remedy them. 

511. Mr. Fitzroy.] With what period are you comparing the year 1852, when 
you say that there was a great decrease in the year 1852 in the number of shaft 
accidents ?-With the year 1851; aud at that time the inspection was in ex
istence; but 1 was only inspector during one montb at the end of 1851. 

51:2; Chairman.] In your visits round the mines, do you meet with any 
opposition from coal owners in carrying out your suggestions 1-1 have not 
experienced any difficulty in visiting the collieries; and they or the managers 
have almost invariably promised to carry out my suggestions. 

513. Have you found a general willingness to meet your views as much as 
possible? - Yes, . 

514. Mr. Locke.] How long had you been connected with the management 
of mines before'your appointment as an inspecto .. ?-Two years. 

515. Where were you employed 1-ln South Wales. 
516, Can you name the colliery 1-Mr. Powell's collieries. 
51;. Mr. Cayley.] You have alluded to the loss 0{ life, from explosion, in 

the Middle Dyftryn Colliery; was that the Aberdare case?-Yes. 
518. Since 1845; how mnny deaths have occurred from explosion8 in that 

mine 1-1 think about 78 . 
.; 19. How is, it ventilated ?-The Middle Dyffryn Colliery has a furnace and 

steam jet to produce the ventilation. 
520. How was it ventilated during the time of these explosions ?-The 

furnace was at work; the explosions occurred from the gas igniting the furnace. 
521. Mr. H. Vivian,] To what do you attribute the great loss of life from 

explosions in the Middle Dyifryn Colliery ?-Te the bratticed shaft, and the 
number of doors and weak points in the colliery. • 

.~2.2. Were there upwards of 20 main doors in the Middle Dyffryn Colliery? 
-If you include the cross headings, there were. 

523. Were all tIiose dool'S' destroyed by the explo,ioa r-Y 68, there were 
that number destroyed. 

524. The result of that was, that the distant workings were entirely cut off 
from any supply of fresh air ?-The miners at. the bottom of the shaft were cut 
off from the current of air; it' went down one side of the brattice, and returned 
up the other, passing through the aperture caused by the explosion. With 
n;gard to the Middle Dytfryn accident, an important point, which bas not been 
glVen in evidence before, is the precise manner in which the accident occurred. 
There was a great discharge of gas, which came off about 300 yards from the 
furnace. On coming to a point 100 yards from the furnace, there was a regu
lator, with an aperture about two feet square at the bottom; so that the 
discharge of light gas, sweeping along the top of the air-way, met this ob-

struction, 
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atruction, ·accumulated stratUm after atratulJl (if I may so .explain it), and H. F. Maciwo\1A, 
,10,000 en bic feet of air per minute were pressing behind; andw ben the lower .~. 
level of this light gas came down to the aperture, hardly anything, Daturally, 
but pure.or highly aplosive gas would be forced through.that aperture-that 16 ~une 1853· 
gas, immediately rising up, woul~ fill the whole of the.heading beyond. At 
a distance of 30 yards only from the front of the furnace, .it met the rather 
larger quantity of air coming from the ventilation of the rest of the mine, and 
there was not sufficient interval for these to mix, and the stratum of gas reached 
the surface of the nre. 

525. Mr. Cayley.] And the furnace wils the cause of the explosion ?-Yes; 
it occurred under very peculiar circumstances. 

5~6. There wainiO dumb·drift i-No. 
527. Mr. Baird.] Was the aperture through which the air passed altered ? 

-It was removed. . 
528. Mr. Locke.] When did that accident happen 1-0n the 10th of May 

last YE'ar. .' 
529. Were you a Government inspector at the time ?-Yes. 
530. Had you been a Government inspector before that periud ?-'I had. 
531. Chairmall.} When you gave your evidence on·the 9th of June 1852, 

you put in a statement with regard to the accident ?-Yes. 
532. 'The evidence which you have.now given is in addition to the statement 

which you gave at that timer-Yes. 
533. Mr. Cayley.] Did you point out or advise thembefore-the accident of 

the imperfect state of the ventilation ?:"-"'My predecessor had pointed out, upon 
a previous explosion which occurred there, that it was dangerous to work with 
anything but safety-lamps in the colliery. 

534. Cllairman.] Wbo was your predecessor ?-Mr. Kenyon 'Blackwell. 
53.5. Do you -agree with him in that recommendation ?-Perfectly. 
536. Mr. Locke.] Would the use of locked safety. lamps in that .colliery have 

prevented that particular accident 1-The expression Mr. Illackwell made use 
of was,. that they were not to use naked lights. At ·the time ·Mr. Blackwell 
inspected the colliery, they were using candles, and a lamp in -the 'up-cast 
shaft, for the purpose of ventilation; at the time the previous accident occurred; 
he then told them they must not use naked,ligbts in the colliery. 

537. Mr. Stephenson.] The question has reference to the last,explosion which 
took place ;--Ye,s. 

538. Would the adoption of Mr. 'Slaokwell's recommendation ,have tended in 
any way to have prevented the accident?-J think if the recommendation of 
Mr. Blackwell, that naked lights should not be used, had heeufollowec! IItrictly, 
the accident would haveheen prevented. 

539. The accident took place at the furnace, and not at the lamp ?-Xes; 
:the question is, whether a furnaoe isanaked light or not. 

540. Mr. Locke.j Did you or Mr. Blackwell ever give any order or make 
any suggestion against the use of the furnace in that mine before the accident? 
-No. At the time Mr. Blackwell inspected it,the furnaae,w/IB,not u.&ed. 

541. Duringthe time.ofyourinspection,:were they using the furnace i-Yes. 
542. Did you ever object to it ?-l had not ,inspected the colliery; ,theacci

dent occurred about four ·or five months after I bad been appointed inspector, 
and I had'not been into that colliery. 

543. Mr. Cayley.} 18 it the fact, that before one of the el!;plosions therewa.s 
. 8 great fall 'of the barometer1-There was a fall in !the barometer on .the 

.morning of the explosiun. 
544. Would notth8t tend to allow of .the escape. of tludire-damp from the 

goaf?-I do not think,taking the appearance'of the orifice.through which the 
gas escaped, the thickness of the;measures it had burst. through, .that the baro
Imeter bad any effect in producing that accident. 

.'i45. As 8 general rule, is it not the fact that a Call in the barometer would 
indicate the necessity for greater vigilance on the part of, the persons having 
charge of the ventilation ?-Theoretically, the fall of the barometer would have 
an effect in making the gas, if there· was an accumulation. in the mine, approach 

,more nearly to the working.parts. 
546. If-there WIll! a barometer kept at the bottom· of either shaft. and there 

was a great fall in the barometer in the down-cast, would it 110t be an indica
tion of danger ;-A slight fall in the barometer, at tlle bottom of the up-cast 
shaft, might indicate an increase in \"entilation, or an inereaseof. fire-damp at 
the,edges of goaves • 

.0:76. iii 2 547. 'Mr. 
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547. Mr. Fitzroy.] Was this mine suppost'd to be peculiarly fiery ?-There 
was not a"large constant discharge of fire-damp; its peculiar and very great 
danger arose from the irregularity of the discharges; a seam of coal several 
yards above gives off gas from time to time, and I consider it one of the most 
dangerous class of collieries. . 

548. It is one of the most dangerous in your district?-Yes. 
549. Do you select, for more careful inspection, those mines which are 

supposed to be more dangerous than others ?-As near as I can determine. 
550. Which of the mines in your district had you reason to imagine to be 

more dangerous than that in which this explosion took place ?~I think it was 
about as dangerous as any. 

551. How many months had you been appointed a Government in!lpector 
before this took place ?-Four or five months. 

552. Had you visited many mines during that time 1·-Yes. 
553. Is it your custom to select those mines which are most dangerous for 

your more careful inspection ?-Yes. 
554. Then how came you to overlook this mine, which you have described as 

one of the most dangerous, if not the most dangerous in your district?
Because when the previous explosion occurred, my predecessor (Mr. Blackwell) 
made a very strong report upon the danger of the mine, and the necessity of 
avoiding the use of naked lights, which was confirmed by the verdict of the 
jury; and 1 considered that, under those circumstances, pursuing the course 
which I have mentioned, this mine did not run so great a chance of accident 
as other fierv mines in the distdct. 

555. Chairman.] With regard to naked lights, you have alluded to Mr. 
Blackwell's official report, in which he condemned the use of all naked lights; 
from your present explanation of the way in which the accident occurred in 
the Middle Dyffryn pits, whether naked lights were used, or whether safety. 
lamps were used, the accident might still have occurred ?-I consider that ~ 
furnace is a" naked light, and that Mr. Blackwell's caution extendt'd to that; 
there. is a difference of opinion, I admit, amongst engineers on that point. • 

556. How would you obviate the recurrence of such an accident 1-By a 
dumb drift, or by some other means of ventilation than the furnace. 

5.'57. There was no dumb drift in this mine at all ?-No. 
558. All the foul and pure air came -over the furnace 1-Yes. 
559. Mr. Locke.] You consider a furnace to be a naked light 1-Yes. 
560. Have you made any sugge~tiun against the use of the furnace in any 

other colliery since that accidt'nt 1-1 have given several cautions. 
561. Have you given any suggestion against the use of it?-Yes. 
562. Will you name the collieries ?-·Cwmamman, Tillerey, Risca and others. 
563. Any others V-I do not recollect them at the present moment, hut I 

know 1 have given them t9 others. 
564. Do you consider the use of the furnace in those two mines a dangerous 

mt'.ans of producing ventilation ? -Yes, if unprotected. 
565. Chairman.) You mean the furnace without a dumb drift?-Yes. 
566. Mr. Locke.] In those two mines wt're dumb drifts applied, or not? .. ·No. 
567. With the use of the dumb drift, does your objection to the use of the 

furnace entirely cesset-Not entirely; with the use of the dumb drift, and 
with proper precautions, I think it is perfectly safe. . 

568. Mr. Cayley.] Reverting to the ultimate cause of the accident (which 
was the oozing of the gas out of the fissures of the walls). rather than to the 
proximate cause (which was the ignition of the fire-damp at the furnace), sup
posing a barometer had been kept outside the mine, and a great fall in the 
barometer had been observed, would not that have been an indication of dan
ger ?-My opinion is formed .upon a list of the great accident.~ in the north of 
England, which was given by Mr. Thomas John Taylor, before the Committee 
~f 1849, in which he showed that as many accidents occurred with a rising 
barometer as with a falling barometer; if I were the overman of a colliery I 
would consider it a caution, because there is theoretically an increased danger; 
and I have understood that some persons have observed gases come more out 
of the goaves on a fall of the barometer. A far more serious danger, and one 
requiring constant attention, is the falling off in the amount of ventilation, 
arising from the change of temperature of the downcast shaft, or the neglect or 
want of skill of the llueman. 

569. Ckairmwl.] But whetht'r the barometer stands high or low, should 
• there 
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there not be, ai all times, sufficient ventilation to prevent danger of any kind? H. F. J!,fac"-r/A. 
-Undoubtedly. The cause of the numerous fire-damp accidents in this coun- .Esq. 
try is, that the margin between safety and explosion is so exceedingly small-
hardly more than one-fiftieth. 16 June 1853. 

570- Mr. Cayley.] Your opinion is, that ti,e safety of the mine depends 
upon increasing the amount of ventilation ?-That is one of the precautions. I 
consider the distribution of the air to be far mOTe important .. 

57L An increase of the quantity of air properly distributed ?-Yes. 
572. Chairman.) Mr. lllackwelL, in his official report, condemned the use of 

brattices and all naked lights. Were his recommendations attended to ?-They 
were DOt, in any shape. 

573. Do you believe this accident occurred in consequence of those recom
mendations not being attended to 1-lf his recommendations had been attended 
to, in respect of the brattice, the accident would have been attended with a com
paratively small loss of life. 

574. Mr. Fitzroy.] Were you aware before the accident took place, that his 
instructions had not been followed ?-I was not. 

575. You agreed with him in opinion as to the n,ecessity of those precau
tions ? -I did. 

576. If you had had an opportunity of inspecting that mine, and had been 
aware that his instructions had not been followed, would you have again urged 
upon the proprietor the adoption of his suggestions I-Certainly. 

577. Do you think that the adoption of those suggestions would probably 
have been attended with a great saving of life, if not an entire avoidance of the 
accident 1-1 have not a doubt of it. 

57 S. Chairman.) Is thatcolliery at work at present?-Yes. 
57g. Have those suggestions been adopted since the Ilccident ?-They have. 

The colliery is worked with safety lamps, and the ventilation is caused by a 
furnace (the air in the mine passing by a dumb drift), and by the-assistance of 
steam jets, near the top of the pit. I believe, within the last few days, the mode 
of ventilation has been changed, and that one of Struve's ventilators has been 
substituted. 

580. Was there not sufficient air obtained by the furnace ?-No; there was 
not a sufficient quantity of air. 
- 51S1. Is it a bratticed shaft ?-Yes; nnd one object of putting up the venti
lator WIIS to take the currents of air through separate shafts; to tllke the down
cast air down the present winding shaft, and inside the brattice, where the 
up-cast air has hitherto ascended, and to exhaust the up-cast air by the pump-
~~ -

.,82. Then, in point Qf fact, it is one pit having pumps on one side of it, and 
winding apparatus on the other, with a brattice between ?-There is a large 
shaft, which is divided by a brattice; on one side they wind, and the air goes 
down into the mine; on the other side, when the furnace and dumb-drift are 
in action, the up-cast air comes up. -

.;83. Mr. C«yley.l On the other side of the brattice ?-Yes • 

. ;84. There is onfy one shaft ?-There is another shaft which was not mnde 
use of; at the present moment, I believe this, which is the pumping-pit, is made 
the up-cast shaft. • 

58.'). Mr. LocAe.] Which is the pumping-pit ?-It is a second shaft, which 
is now put into communication with the ventilator, and the air descends on 
both sides of the brattice of the first shaft, which hitherto has dirided the 
up·cast from the down-cast air. 

5116. Can you state what is the relative area of the up-cast shaft, as employed 
at present, and the portion of the first shaft, which was bratticed off at the time 
of the accident 1-ln the former case, the area of the up-cast part of the shaft 
was 82 square feet, and the present up-cast shaft has a diameter of nine feet 
six, and an area of 70 square feet. 

587-8. In your investigations, did you find, at the time the accident occurred, 
that the instructions respecting the u~e of naked lights in the pit had been 
attended. to, or that naked lights or safety-lamps were used 1-They were using 
naked lights at the time the accident happened. 

SSg. Mr. Swphemon.) In spite of the instructions they had received from the 
inspector ?-Yes. 

5go. Mr. Co,yley.] Was that fact brought out at the coroner's inquest?
Clearly. 

0.,6. B 1 Sg1. Did 
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.591. Did that wilful neglect cause any additional penalty'to be levied?
There was a verdict of accidental death. 

592. Under f.be circumsbinces, do you consider that was a'satisfactory ver
dict ?-There were several colliery engineers there, who were not examined on 
oath, but whose opinions were taken; and with the l'Xception of one person, who 
had been consulted about the continuation of the use of naked lights, they all 
stated that safety-lamps ought to have heen used. 

593. Mr. Loc..le.] Will you state whether, at that investigation, the E'xplanation 
. you have given in reference to the stopping and the use of the aperture, was 
brought before the jury ?-It was not. I visited the colliery several times 
afterwards; and it was not until the colliery was again in working order, that I 
received the E'xplanation about the stopping. It was blown out at the time 1 
went through it. . 

594- As I understand your former answer, you are of opinion that that 
accident arose from tbe fact of an a!'cumulation of gas, owing to the aperture 
being plaoed at the lower part of the stopping, upon which that aocumulation 
rushed on to the furnace, and explOIted. Is that the opinion which you have 
formed with lIeference to the cause 0 f that accident t-Yes; that is the opinion 
1 now hold; 70 yards of the hE'8din:~ pecame filled with gas, so that the explo
sion took place at the furnace. It is just possible that the gas might have gone 
over the furnace withGlut E'xploding, if the aperture had not been in that position. 

595. If that aperture had been at the top of the stopping, instead of the 
bottom, are you of opinion that the gas would have passed over' the furnace 
'Without an explosion i-I think .that the explosion would have occurred, if the 
aperture had been wbolly at the top. The aperture ought to have extended up 
on one' side. If the aperture had been at the top, the nearly pure gas would 
have gone through, nearly in the same way. 

596. Without 'accumulation ?-Without quite so much accumulation. 
597. What effect do ),ou attribute to the accumulation of the gas before it 

reached the furnace, instead of allowing it to pass, as it was generated in the 
goaf, over the furnace ?-The accumulation brought the gas down to the level 
of the fire as it passed over. 

59B. Chairman.] If there had been a dumb drift, which would have taken 
that quantity of foul air at a sufficient distance above tbe furnace, in your 
opinion would the accident have taken place ?-1 do not think there would 
have been a chance of the accident occurring. 
59~ Mr. Stephensoll.] Tben, in point of fact, the accident arose frOin an im

proper application of the furnace ?-Yes. 
600. And it does not form, in your mind, any objection to the furnace 

system of ventilation ?-Not as long as the furnace is used with the dumb drift. 
601. Mr. Cayley.] You have stated tbat the safety of the mine depends 

very much upon tbe ventilation; bow often CaJ:I you visit the mines in your 
district ?-It would take me four or five years to go round them once. 

602. What fest can you have between each visit of the state of the venti
lation in your absence?-No test whatever. 

ti03. Can you suggest no means of ascertaining what amount of ventilation 
th~rehas been during your absence !-1 cannot suggest any test which 1 could 
rely upon. • 

604. Then you consider that an inspector must remain in entire ignorance of 
the state of the ventilation during his absence?- Yes. 

605. If inspection is to be of any use, do you consider that there are a 
sufficient number of inspectors ?-l seldom give notice before going to inspect 
a colliery; and that is a certain check, although it does not amount to a test. 
I aID now pretty well acquainted with the most dangerous collieriel! iB my 
-district, and to those I direct most attention. I require JlSSistants to carry out 
the inspection effectually. • . 

606. If you hear of a dangerous pit, and upon visiting that pit you find there 
is anything deficient, do'YOu make recommendations ?-Yes. 

607. After making those recommendations, do you repeat your visit at ~ome 
sudden and uncertain time, in order to see whether your recommendations are 
carried out ?-Occasionally I do. 

608. Do you consider the anemometer to be of no use! -I test the ventila
tion in every colliery by it, where there is a current of air sufficient to move the 
anemometer with the instrument; but there are many cases where the current 
of ventilation is not sufficient to give any indication on the anemometer. 

609. If 
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609. If the current of air waa inaufficient to move the anemometer, would 
it be sufficient to dilute the gas, or would it be healthy for the miner t
It would not. 

610. Then if the current _8 not great enough to affect the anemometer, 
that would be an indication that the ventilation was insufficient ?-Yes; I have 
always represented it as being very insufficient. 

6 J I. Have you any reason to believe that an anemometer could not be made to 
be self-registering; so that during your absence there might be a register of the 
amount daily 1-1 believe such an instrument has been made. I have not seen 
it in action; but I could bardly de~nd on the indication of the anpmometer, 
because the air-ways are either altered, or may be altered from time to time, so 
as to affect very materially. the results indicated by it. 

612. If tbe owner of a mine, or the overlooker of a mine, wished to deceive 
an inspector, he would split the air in the galleries, so as to create a greater 
current PMt the anemometer ?--It might be done. 

61.~. Dut if it was the interest of the working miner that there should be a 
sufficient amount of ventilation, and a handsome penalty was leviable upon the 
owner for such a transaction, do you think the owner would dare to resort to 
such a proceeding 1..:-1 think he might without the miner's giving information. 

614. Chairman.] Do you think there are not means by which the manager of 
a mine could decei'l"e an inspector, provided the anemometer were in the most 
perfect state tbat ingenuity could invent ?-Tbere are means. . 

Ol!;. Mr. Locke.] You would not be disposed to rely entirely upon an instru
ment oftbat kind; -No. 

616. That is, yourself, as an inspector ;-1 should not rely upon it. 
61'7. I presume you woqld not be an-advocate for tbeintroduction ofan instru

ment which might, at all events, weaken tbe vigilance of the oyerlooker of the 
mine, on the part of the owner ?-No, if that were the eff~ct. 

61 8. Chairman.] Is it not often the case that the overlooker will deceive the 
owner himself ?-Yes. 

6 I g. I f you had an overlooker who was nqt an honest man, is it not possible 
that, contrary to the express order and wisb of the owner, he might endeavour 
to deceive the inspector ?--Ye8; . 

620. If he did endeavour to deceive the inspector would there be any possi
bility of preventing him ?-In some respects he might deceive the inspector. 

621. Mr. Cayley.] Has not the working collier himself a strong interest in the. 
safety of the mine 1-Yes, but I believe colliers are bad judges of ventilation. 

622. Is it or not the fact, that the working collier himselt has a strong interest 
in the efficient ventilation of the mine ?-Yes, but he is seldom sufficiently 
attentive to it. 

623. Supposing it were understood that a self-registering anemometer was 
intended to be the test of the state of the ventilation during the absence of the 
inspector, if the working colliers saw that any tricks were played. with that 
anemometer, in creating an artificial increase of current past the anemometer 
with a view of deceiving the inspector, would it not be the interest of the working 
colliprs, or of some of them, to give intimation of such a circumstance 1-1 can 
only judge of that by the fact, that in much more important cases, where the 
safety of the mine is concerned, tbe working colliers do. not come forward and 
give us any information. . 

6~4. If there was a punishment on such a transaction, and the working 
collier had a large reward for giving information, would not that be the pro
bable protection for the use of and a test as an anemometer :-1 think that 
not one in a hundred of the working colliers would understand anything about 
it; and I think that even a large reward would not induce tbelR to give 
information to inspectors. 

62.). Then, at the present moment, you bave no indication of tbe state of the 
ventilation during your absence ?-None. 

6~6. Would not you rather have an instrument which gave Y\lU some indi
canon of the ventilation tban have no means of ascertaining the slate of ·the 
ventilation during your absence ?-'J here would be soine advantage in having 
an instrument of tbat sort; 1 should be !?,Iad to see some instrument of the 
kind, because it would show me that some attention, at least, was paid to the 
amount of ventilation in a colliery, which, I regret to say, is not oflen the case. 

627. Mr. Stephtn.roa.) Tbe volume of air is by no means a critt'rion of its 
perfect utility?-The point ia whicb the collieries in England are most deficient 
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H. F.lflackwor/h. is in the distribution of the air; and there might be a large IImount of nir at 
Esq. the bottom of a shaft, which would give a false indication of security. 

628. !'III'. Locke.] What would be the use of an instrument of the kind that 
16 June 1853. has been alluded to :-1 do not think there would be much use in an instru

ment of the kind. 
629. ~Ir. Cayley.] If there were not a sufficient amount of nil' going into 

the mine, what would be the use of any method of distribution 1-It is im
portant to get a considerable quantity of nir into a mine, because then it can 
be distributed comparatively easy. . 

630. The fact being, tllat the first essential of ventilation is to get a sufficient 
amount of air, and that the next is to distribute it properly through the various 
workings of the mine ?-The first step is to get the nir, and the next is to 
distribute it. 

6" 1. Mr. H. Vivian.] Do you find that the ventilation in each particular 
mine in your district v81ies materially, from nsit to visit ?-As much as one
fifth in some instances. 

632 .. May not that depend on the state of the thermometer and barometer, 
and upon accidental causes V-I think the difference of the temperature of the 
atmosphere between the morning and the middle of the day, when there often 
occurs a considerable variation, will produce an alteration of one-sixth in the 
amount of ventilation in collieries, if it is not provided for. 

633. Mr. Locke.] You mean the volume of air passing?-Yes. 
634. Mr. H. Yivian.) Practically speaking, has not every colliery in your 

district a nearly constant quantity of air passing through it 1-In those col
lieJies which I have inspected a second time, I have found generally that the 
volume has been considerlibly increased; the one· fifth ot' which I have spoken 
was a deficiency occurring under occasional circumstances. A large deficiency 
sometimes occurs from the clinkers on the furnace, or W81lt of skill in the 
flueman. . 

ti35. Is it not largely to the interest of the proprietor of a mine to have his 
colliery \I ell ventilated '!-Undouqtedly; I do not think there is a more import
ant point, with regard to the economical and proper working of a colliery. 

636. Are you aware of the expense which falls upon the proprietor of a coal 
mine, when an accident does occur ?-The expense is enormous; it is several 
thousand pounels in the more serious explosions. 

637. Then, is it not immensely to his advantage to do everything in his 
power to avoid accidents ?-To his real and true advantagE', I believe it is. 

638. Do you conceive that working miners generally know anything of the 
ventilation of a colliery i-Nothing; they generally object, when there is any 
incre&se in the ventilation; but in instances where the ventilation haS been 
largely increased, and they have had considerable experience of its b~nefits, they 
have stated tbat they could do one· fourth more work in the course of the day. 

639. A working miner is in the habit of going down his pit aUlI straight to 
his stall ?-Y ('s. . 

640. He neither turns to the right nor to the left 1-~0. 
641. He is not aware of anything that goes on in the working of an extensive 

colliery :-No. 
642. Consequently, .he cannot be at all a judge of the genera1state of the 

ventilation in the colliery ?-He has only a local knowledge. . 
643. Would it be possible, by any mech81lical means, to measure the distri

bution of the air in a colliery, the splits being numerous i-You can mea:;ure 
each split separately. 

644. Do those splits const81ltly vary r-According to the requirements of 
each district, the split is increased or diminished in amount. 

6"'5. So that, during your absence, it migbt be absolutely necessary to c.ause 
more air to pass into one portion of the colliery, and less into another portion? 
-Yes. 

646. If by placing aneniometers in the various splits, y~u compl'~l1ed, to .a 
certain extent, the proprietol' of a coal mine to pass a certaJD quantIty of aIr 
in certnin directions at all times, might not that really endanger the proper 
distribution of air in the colliery ?-Yes; he would be changing it fro~ time to 
time; if he I{ept it the same, it mig!.t occur that a portion of the. colliery had 
not a sufficiency of air for the safety of the men. 

64 j. Would be not be obliged at all times to explain why he had changed the 
ventilation of his colliery ?-Yes, if that was the regulation_ 

. 648. Might 
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648. Might that occur from week to week, from day to day, and· from hour H. F •• V."'",.,11t, 
to hour ?-Yes. Eoq. 

649. Chairman.) The anemometer being an instrument simply for measuring 
the velocity of the air ?--Yes. 16 June 1853-

6.~0. l\Jr_ Cuyle.JI.] With the sectional area of the gallery it shows the amount 
of air ,,-hich passes ?-If you multiply the velocity by the area of the gallery it 
gives the cubical amount of air that passes. 

6.'jl. Chairman;] You were understood to state, that if any appliance were 
made. to contract the arE'a, the velocity of the anemometer would be increased, 
inasmuch liS a certain quantity of 'air would travel through a smaller space at 
an increased rater-Yes. 

652. Is it not, therefore. always in the powE'r of the overman of the mine to 
deceh-e the inspector, if he chooses so to do ?-Yes. The velocity which is 
indicated by the anemometer is to be multiplied by the area of the point at 
which the anemometer is placed; if this point were contracted by a plank or 
anything else being alongside of it, and that was removed before the inspector 
came, the inspector would not know what was the correct area to be employed; 
and consequently the anemometer would give a very incorrect indication of the 
quantity of air. 

653. Mr. Stephensoll.] Suppose a bord eight yards wide is being driven, and 
it is a very foul one, you take the air up to the face of the work by a brattice ; 
is not that the mode of doing it r-Yes. 

654. Supposing that you place· in the in-gate an anemometer, and ascertain 
that there is a large quantity of air going up, is not the safety of that bord entirely 
dependent upon how near the brattice is carried to the face of the work ?-The 
air returns by the shortest course. round the end of the brattice; and if the 
brattice is not carried ~ufficiently far on, a body of gas may be left there without 
its mixing with the air. 

655. And the bord would become dangerous ?-Yes. . 
656. 'Jllerefore the volume of air going up the bord is no criterion of the 

safety of that bord, unless the brattice i~ carried sufficiently near the face to 
sweep the face of all gas ?-No. 

657. Therefore it depends rather on the care with which the workmen really 
carryon the brattice towards the face ?-Yes; I consider this distribution of air 
to be a most important consideration in every fiery colliery. 

658. Would the velocity or the volume of the ail", without othe" detailed know
ledge, give you any means of judging of 'he proper distribution of the ven
tilation of the mine I-No. 

659. Mr. Cayley.) The extent of the brattice is no test without a proper 
quantity of air 1-The first point to determine is the quantity of air that is 
required, and next, the proximity to which it must come to the face. 

660_ Do you think that in every part of a mine there should be a certain 
minimum amount of air for the safety and health of the miners 1-. In eyery 
fire-damp mine, the minimum quantity of air required for the safety of the 
mine is different, and it varies in different parts of the same mine. 

661. Varying how many feet per second ?-From 200 cubic feet per minute 
to 600 feet per minute, per man. 

66:1. Mr_ Stephenson.] Does not that depend upon. the extent of the work
ings of the mine I-It ought never to be less than 200 cubic feet per minute, 
per man, under any circumstances, in a mine containing fire-damp. 

663. Mr. H. Vivian.] You are now speaking of the air brought to the work
men, and not of the air sweeping the goaves r-l am tnking the whole quantity 
of Hir which comes into the mine. 

664. Chai",/lon.] Unless you have a sufficient quantity of ventilation going 
down the mine, and distributed over all parts of the mine, the ventilation is 
defective 1-Yes; there must be an active current everywhere. 

665 _ You must bave a sufficient quantity to fill the whl'le mine, and to sweep 
it from danger 1-Yes_ 

666. Mr. Lod·e.) Whatever may be the quantity of air which you may force 
down a mine and throw out of it, unle~s it is properly distributed, is it of any 
use 1-No; that is the great point. 

667. Mr. H. "itian.) And no instrument can test the distribution of the air ? 
-No one instrument. The water-gauge affords some indication of the distri
bution. 

0.76. F 668. Mr. 
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668. Mr. Cayley.] Would not an anl'mometer be a test, if placed in the drift, 
whether the air goes or does not go through it ?-Unll'ss you put an anemo
meter in every working point, you cannot tell that the air is thoroughly dis
tributed. 

669. Mr. Locke.] Are you of opinion that ananemoml'ter could give a cer
tain indication of the .proper distribution of air throughout the entire mine f-
One anemoml'ter certainly could not. . 

670. Keeping in mind the question which has been put to you in reft'rence 
to the exten~ion of bratticl's, will you state whether an anemometer, 9r any 
number of anemometers, would indicate with certainty that th" air had !leen 
thoroughly and perfectly distrihuted throughout the. mine ?-If you were to 
place an anemometer at the end ofevl'ry heading. such as Mr. Stephenson has 
described, in every place whl're a man works, and multiply the number, it 
would give you an ilidicatioIa of the quantity of air that was passing; but it 
would be no criterion whether that quantity of air would be sufficient to dilute 
the gas to the extent required by 6afety. 

671. Would it at all times secure the sweeping of the face, so as to make the 
face where the workman is engaged perfectly safe 1-· No; I do not think the 
placing of these anemometers would secure that, and it would be impo~sible 
to carry it out in practice. 

672. Mr. Cayley.] You state that it would be a test of the quantity going 
into any part of a mine, but not of the purity of the air passing 1-Yes; if you 
takl' the simple case Mr. Stephenson has put at the end of a heading; if you 
put it at the extreme end it would tell you the quantity of air that was passing. 

673. But not the purity 1-. No; the ploper quantity of air would depend 
upon the discharge of gas which there migl,t be, from time to time, at the end 
of that hl'ading. 

674. The greater the amount of air which was passing, the greater proba
bility there would be th;tt the deleterious gas would be diluted ?-Certainly. 

675. Chairman.] And always providing that the anemometer is not tampered 
with ?-Yes. I think it is a plan tl,at could not be practically carried out. 

676. Mr. Locke.] Supposing the anemometer to be placed at the end of the 
brattice, and a constant supply of air to be passing through that brattice, 
would not the increase of the working, by every foot the miller wl'nt, increase 
his danger, notwithstanding the quantity of air remained the same 1 - If the 
anemometer ·was close to the end of the brattice, and the brattice was not 
lengthened as· the heading advanced, the danger to the workmen would be 
increasing, whilst the indications of. the instrument remained the salDe. 

. 677. Mr. Cayley.] You have flOW no test whatever of the amount of air 
, going into a mine ?-Not during my absence. . 

678. When you go there, how do you test its ventilation (-I try tile quan
. tity of air passing in each split by an anl'D1ometer, and I judge by a candle 
whether that quantity is sufficiently carried round the mine where the men work. 

079. Mr .. H. Vivian.] You do not find, pr~tically, that they vary from visit 
to visit ?-In almost all cases I have found it considerably increased. 

680. Chairman.] Will you furnish the Committee with a tabular ~tatl'ment 
of the number of accidents which have happened in Hainault, and state the 
number of workmen and the quantity of coal raised. and the averagt! number 
killed and wounded in 10 years 1-\' e8. This is a Table of the number of acci
dents which have occurred in the coal mines in Hainault in 1849, in 1850. in 
1851, and 1852. [The IVitnes8 detitlereti in the 8ame.] 

681. Is the greatest excess of deaths in England, France, or llelgium?-The 
average is taken in 1851 and 1852 in Great Britain, over 460,000 persons 
employed; in Belgium, from 1846 to 1850 (as given in the last· published 
Returns), the number of workmen upon which the aVl'rage is taken is 256.760; 
the number of workmen on which the averages are taken in Westphalia is 
73,275. The deaths from falls of roofd in Great Britain were 14'4 in 10,000 
persons; the average is taken on 10,000 persons employed for one year. In 
Westphalia there were 10 persons; in Belgium 9'4 persons killed from the 
above cause. The deaths from explosions ·of fire-daonp in Great Britain, 12'4; 
in Westphalia, 1; in Belgium, 5'4; accidents in shafts of all kinds in Great 
Britain, 9'0; Westphalia, 4'0. In Belgium they are divided under,breakage of 
ropes and chains, 3'2 -ladders, 0'8 ;otber accidents in shafts, 3'6, making a total 
of 7'6 from accidents in shafts in Belgium. In Great Britain the miscellaneous 

. accidents 
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accidents amounted to 6·1; in Westphalia, 1·0; in Belgium, from blastings; 
0·6; from inundationd, 0·2; miscellaneo1ll!, 5·0; the sum total of all being, 41·9 
deaths in England; 28·2 in Belgium; and 16·0 in Westphalia, out of ) 0,000 
persons employed one year. 

682. Then it appears, by your comparative statement, that the excess of 
deaths is more in England r-C"nsiderably more in England. 

6N3. Can you account for the cause of the great excess 'of deaths from 
explosions, falls of roofs, and other causes, in England ?-The difference arises, 
I think, from the very perfect system of management in Belgium. Mines are, 
6r8t of aU. laid out under the supervisfun pf very competent meu ; there is a 
sufficient number of men appointed in the colliery, by the proprietor, to insure 
its safety; and there are frequent inspections made by the Government engineer, 
to ape that the regulations are' carried out. , 

684. As to falls in shafts, is not the relative proportion very much in favour 
of Belgium 1-Tbey are a great deal more than in Westphalia, and rather more 
than in Belgium. 

611S. How do you account for that ?-That arises from the use of ladders being 
compulsory in Belgium, for the meo to d"scend to the shafts; and in many cases, 
they are obliged til ascend also by the ladders. 

686. Do not a great many men fall down sbafts in England, from the pits 
being exposed without any fence round them ?-Yes. it is B disgrace to the 
country. . 

687. In your opinion, would it be proper to enact a law to prevent pits being 
kit in an exposed State 1--1 think it is a most important point for legislation. 

688. Are there not cages adopted in some parts of England, by which II(J 

accident can occur when a pit is at work'!-When guides and cages are employed. 
the accidents in shafts are mnch fewer. 

68g. Are there not coverings on the tops of,the pits adopted in some part:; of 
England, to prevent men walking into the pit, when the pit is in motiour-Yes; 
or the top of the pit should be fenced off, with the exception uf the place where 
the coal is taken in or out; and the top of the pit may be entirely protected. 
withuut inconvenience. 

6go. MI'. H. Vivian,] Would it not be more destructive to life, if men were' 
compelled to ascend by ladders in this country ?-In the deep pits, it would be 
more injurious. 

(igl. Chairman,] You state that mines are better laid out in B~lgium, and 
that the Government inspectors are more efficient and have mOl'e power to carry 
their regulations into effect. Will you describe to the Committee the number of 
the inspectors, and their power, in Belgium ? -There are two mining districts 
in Ildgium; the di&trict of l\,Ions and the district of Liege; an engineel"'-in
chief resides at each of t.hese districts; and the remaining stafl' arc six engineers 
of the first and second class, eight sub-engineers, and 30 aspirants. 

6g2. Will ~'ou dpscribe the duties of the engineer-in-chief~-The 'engineer
in-cllief rece,ves the reports of the aspirants, investigates all important cases, 
and communicates directly with the Director·general at B,'ussels. and with the, 
Minister of Public Works. 

fig3. What are the duties of the Director.general ?-He is in constant com
. DluuicHtion with the Minister of Public Works; and he exercises a surv",illance 

over the whole of the staff, who are dispersed in different parts of the country. 
6g4. Under him are there three inspectors-general ,- No, only one, and two 

engineers-in-chief. The three districts have been lately made into two; one 
has been ' suppressed. 

6g5. One of the three engineers has been suppressed r-Yes. 
696. How many sub-inspectors are there 1-There are six engineers of the 

first and second class, eight sub-eugineers, and 30 aspirants. 
6g7. Were there at any time 40 'I-That number would probably includ~ 

anotber class employed in the public works. 
6g8. Then the nUBlber you have given is for the collieries, and all other 

mines and manufactories 1-For mines, quarries, foulldries, and stationary 
steam engines. 

61/!), Will you describe to the Committee the duties of the eight sub·inspec
tors r-They are sub-engineers. The engineers of the first and second class 
art' under the orders of the engineer-in-chi('f; he gives them the charge of a 
portion of a district. The eight sub-engineers are distributed in the ~ame 
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way, sometimes having an independent charge under an engineer-ia-chief, and 
sometimes under one of the engineers of the first and second class. The other 
aspirants are under the direction of those who are in supenor offices. The 
aspirants are those who more particularly inspect the collieries. The sub
engineers are called in, or they come of their own accord, when there is any
thing ,"ery important. 

700. Mr. Fitir~.] What are the powers of the aspirants 1-The aspirant 
engineers in their visits direct their attention· to that which concerns the con
ducting of the works, the preservation of the mines, the safety uf the workmen, 
the means of lighting, ventilation, support of the roof, use of gunpowder, pro
tection from water, aod the safety of the surface. They verify the plans of the 
progress of the works; they certify the regular keeping of the registers of 
progress, and examine into the control of the workmen, their registers, &c. 
They watch over the execution of the laws of steam engines; they inquire by 
proces 'Verbal into accidents, and all contraventions of the laws and rules; they 
obtain all the necessary elements for fixing the proportionate dues, and collect 
all the documents for detailed statistics of mines, q1larries, foundries, and steam 
engines. They assist in drawing up the preliminary information in case of a dis
pute between the proprietors, in verifying plans of the surface, and demands for 
concessions of mines, and the plans for establishing or removing foundries. 

iOI. Chairman.] Do the mine$ in Belgium belong to the Government 1-
By the French law of 1791, modified in 1810, which they have adopted, the 
mines are the property of the Government. 

70'1. Your account of the duties of the aspirants seems to do away with the 
use of overlookers; are there overlookers besides ?-Yes; in the same propor
tion as in England. Each. aspirant inspects 30 or 40 mines. 

703· Have they the power of stopping mines or of giving directions, or what 
sort of directions have they the power of giving; how far, in point of fact, does 
their power go, and where does it cease ?-There is a very excellent collection 
of rult's for collieries, which are part of the laws of Belgium, Each province 
had distinct rt'gulations made by its own Council, with the assistance of the 
engineers; and these were altered into a general law. Before this law was 
adopted a Council was formed, which was composed partly of colliery managers, 
and partly of Government engineers, and, having been agreed on by thl'm, it 
was passed as a law. It is so well drawn up, and the precautions are 80 
plainly stated, and are so applicable. to our English mines, that, if you will 
allow me, I will put it in. [1'lIe Witness delivered in the Bame.] 

704. Can you state up to what point their power goes, and where it cl'.ases? 
_. They interfere as little as they can with the working of the mine. Their 
principal duty is to see that these regulations are strictly adhered to. In an 
extreme case, if they find that a mine is exceedingly dangerous, as they in
formed me, they have the power to order the men out. I have looked care
fully over the laws, and I do not find that very distinctly mentioned. The 
clause which bears most upon it is this: "When an engineer, in visiting an 
exploitation, shall perceive an imminent cause of danger, he shall give, on his 
own responsibility, all the necesslll"Y directions to the local authorities, in order 
that it may be provided for on the spot, according to the arrangement which 
he judges to be convenient; he shall, without delay, inform the prefect of every
thing." I may explain, that the way in which he is able to order the men out, 
is because any dauger must be a contravention of those rules which are dis-
tinctly laid down.· . 

705· Has he the ·power of stopping the mine ?-He can order the men out of 
the part that is dangerous, at least such is the practical working of the law. 

706. If the men are ordered out, is it not virtually stopping the mine ?-It 
is the practical working of the law ; I am not prepared to say, that there is any'
thing which will apply more nearly to it than this; but at Mons and at Liege, 
I was told distinctly that they had the power to order the men out. 

i 0 7· Are there any penalties leviable on proprietors who refuse or neglect 
to obey the orders of the aspirants ?-If any fatal accident occurs, the pro
prietor of the mine is fined, aud to that is attached imprisonment. The fine for a 
breach of the regulations is under 8 1., and a week's imprisonment. That 
applies to the workmen as well as to the masters. • 

708. Mr. Stephenson.] Although the workmen may know nothing of the art 
of ventilation ?-There are rules for the workmen, as well as for the masters. 

709. Chairmall.] 
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709. Chairman.] In point of fact, it is their duty to see that a regular 
system of rE'gulation is carried out in the mines?--Yes. 

710. I ndE'pendent of those dutiE's, have the aspirants anything to do with 
the collection of the revenues of the Government?- Yes; a royalty of 26 per 
cent. on the profits is paid to the Government; anel the aspirants, and the.other 
engineers, have to determine what those dues amount to in each mine. 

711. If, thel'efore, a mine were not properly worked, the a~pirant would 
complain that they were not worited in a satisfactory manner, and that they 
were not yielding as much profit.as they would produce if tbey were wocked 
in a better way ?-He returns the actual profit, as near as he can ascertain it, 
which the owner has made during the preceding year; and upon that amount 2' per cent is charged. He cannot prescribe t he mode of work. 

71:2. You w~re undel'Stood to state that t.he mines were better laid out in 
Belgium than they are in England ?-I think they are. With regard to the 
distribution of air, which is an important point, they form a marked contrast 
to the loines in En~land; and although there is net so large a quantity of gas 
probably in Belgium as there is in England, on the average, and the quantity of 
air is a good deal less than in some of our well-managed mines, yet the perfect 
distribution of air, and the thorough discipline and management, prevents so 
large n proportion of accidents arising from ell;plosions. 

713. Comparing the management of mines in Belgium with the manage
ment of lllines in England, are you prepared to offer any suggestions for the 
improvt'ment of our system ?-I think that the bt'st managed collierit's in 
England are often nearly as well managed as collieries can be managed; 
but the distribution of air is, I believe, very generally neglected. I know that 
the opinion of many eminent viewers is, that they should have a current of 
air of a certain velocity, from three to five lineal feet per second; _ but I bt'lieve 
thl're is hardly a mine in the 'country where that is carried throughout the 
working faces, as far as my own observation has gone. 

7'4. Are the mines in Belgium as fiery as the mines in England ?-The seams 
in Bl'lgium lie very peculiarly; they are exceedingly steep and turned over 
Fevernl times; the di~chaJ'ges of gas are rather un"qual; more gas is found in 
strata which have bl'en interrupted by faults; and, therefore, in some points, 
they are more dangerolls than the average of the English collieries. And it is 
possible they may contain a good deal mOl'e gas than I was able to sre; for the 
works being, by law, always carried on in a detl,cending direction, the gas filters 
out from the coal, and immediately passes off. The great principle of the 
ventilation of mines in Belgium is that of ascensional ventilation, and throughout 
the Continl'nt the greatest stress in laid on that point. By keeping all the air 
courses in a mine gradually inclined upwards to the up-cast shaft, even a blower 
of gas which comes off finds its own way to the surface. 

7 15· Taking the average of the English mines and the average of tbe Belgian 
minl's. you think the Belgian mines are as dangerous and a~ fiery as those in 
England 1--1 think there is not more gas in the Belgian mines, on an average, 
as far as I could see; but still it was difficult to form an opinion, in conse
quence of the coal being worked in such manner, as to get rid of the gas before 
it was perceptible. 

716. Are there any mines in Belgium of as fiery and dangerous a nature as 
the most fiery minl's in England?--The most fiery mines in England are more 
fiery than any coal mines in France, Belgium or Prussia. 

717. Accorrling to your experience, do you find that mines are better managed 
in England, where the danger is greater, or in districts where there is not so 
much fire-damp to contend with ?-Where there is a great deal of fire-damp, 
they are generally better managed. 

718. Taking a comparison between Northumberland and Durham, where the 
mines are managed on the best principle, do you find they are as well managed 
in Bl'igium as they are in England ?-I think there are no mines in England 
which, as regards discipline. surpass the Belgian mines. 

719. That is, in police discipline ?-Yes. I am speaking not of the control 
of the GO\'('mml'nt engineers, but of the discipline of the persons employed by 
the proprietors of the collierit'S. I believe it is not surpassed even by the best 
managed English mines. 

720. Cnn you state with regard to what department of the managf'ment of 
the best regulated English mines in England the discipline is better in Belgium, 
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and where you. think that improvement could be effected ?-The first point is, 
that each workman in a colliery has ",hat is called a livret, which is a register 
of his character from the day of his birth, and a certificate from each employer 
he has heen with; and without having that book he cannot be employed in a 
mine. The consequence is, that an engineer knows the character of the mell 
whom he employs in fiery workings. The -next point is. that .. book is kept at 
the colliery, in which the names of the men-are entered (for the inspection of the 
engineers), who are responsible for any imP6lrtant duties of the colliery. A 
num ber of supervisors are appointed, whose duty is to go through the mine 
several times during the working houl'l!, inspect the state of the lamps, the 
conduct of the men, and the state of the mine. If any dangerous circumstancea 
arise they are obligl'd immediately to r€'port them to the Government engineer, 
so that in addition to the ordinary manager of the colliery, the highest engineering 
talent they have is immediately brought to bear in the solution of any difficulty, 
and introducing more safety by removing the cau.~e of danger in a mine. 

721. Do you consider that sub-engineers or aspirants are a superior class of 
men to the class of men who are called head viewers in the north of Englaud 1 
-The aspirants are the most bighly-educated men in llelgium. Only the head 
student in each year of the first Mathematical College in Belgium is admitted 
into the mining service. In France it is the same. 

72:1.. At what age are they admitted ?-Before they can enter the mining 
school at Liege they are examined in the higher mathematics~sphericsJ. 
trigonometry, geometry of three dimensions, integral and differential calculus), 
elements of mechanics, and descriptive geometry; they remain at the school 
three years, and they have to pass five strict examinations before they can 
become aspirants. . ' 

723. Mr. SleplleTl8on.] At what age do they_enter the schoo11-They must 
be at least 18, and remain until they are 21 years of age hefore they become 
aspirants_ They undergo another examination before they become sub. 
engineers. 

724. Mr. H. Vivian.l During the time they are at school, do they visit the 
collieries in the neighbourhood of Liege?- Yes. 

72.~ Mr- Locke.] Have they any official position until they become aspu'ant 
engineers 1-No. 

726. Do they obtain that official position at the age of 21 ?-That is the 
minimum age; they are about 23 years of age on tbe average, when they enter 
the service. -

727. Chairman.1 Comparing the managelDent of mines in Belgium and 
France, your opinion is, that even in the best regulated mines in England _some 
improvements might be effected ?-I will not go so far as that; I have stated 
that the best managed mines in England do not surpass the mines in Belgium. 

728. In ordinary managed mines in Belgium, the system is infinitely superior 
to the system in England i-Yes, the superiority is remarkable. -

7:19. Do you attribute that superiority solely to the system of inspection?
I attribute it, primarily, to that admirable code of regulations, which must be 
admitted by every experienced colliery manager to be very importlmt; and next, 
to the manner in which the engineers see that those regulation are carried out. 

730. Is it your opinion that such a system of laws could be enforced in 
England 1-Not at all to the same extent. _ -

731. You stated, in your evidence in 1852, that there were about 400 col
lieries in your district, and that you could not visit them more than once in 
every four or five years 1-Yes. . -

732. What improvements can you suggest in the inspection of mines in this 
country, not for the purpose of making it as rigid as in Belgium, but in order 
to make it as effectual as the circumstances of England will allow ?-I think 
there ought to be, in the first place, a certain number of the most important regu-· 
lations to form the law; because that practically removes the responsibility from 
the inspector which might otherwise attach, if he had the power to order those 
things only when he found them deficient. In order to carry out these regu
lations, I think there might be an increase in the inspection, with very satisfae
t!lry results. 

733· Mr. Fitzroy.] By an increase of inspection, do you mean an.increase iJl, 
the number of inspectors ?-- I think there ought to be a second class of 
inspectors; I do not think it is desirable to decrease the extent of the districts, 

becau8e 
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because it is very important to have a variety of mines to compare, and to see 
the application of rules and improvements; and, besides, the system would be 

, better organised; bJt I think that something of the same system which is 
adopted in Belgium (and I am not disposed to recommend any particular 
course) might be adopted with success in this country. 

73,1. Chairman.] DOloU think the system in Belgium tends in any way to 
. take out of the hands 0 coalowners the proper responsibility which ought to 
devolve upon them ?-No, quite the contrary. 

735. Is it your opinion that any step which would take out of the hands of 
the coalownBr the proper responsibility which should devolve upon him, would 
be injurious ?-Undoubtedly. 

736. Mr. Fitzroy.] Do you think that even if the powers of the inspectors 
were not increaeed, an increase in the number of inspectors would alone tend 
to promote greater safety in the mine ?-I think so. 
. 737. Supposing no alterations were made in the powers of inspectors, do 
you imagine thHt the establishment of such a class of men as you propose, 
subordinate to the inspectors, would tend to increase the safety of the mines I
I have no doubt that an increase ill the number of the inspectors would diminish 
the number of accidents. 

738. Even supposing their powers not to be extended I-Yes. 
739. Chairman.] You stated, in a former part of your evidence, that every 

suggestion you had made had been willingly carried out by the coal owners and 
thl! overlookers I-I said that they generally promised to carry out the sug
gestions, and that in some instances I had found them carried out. 

740. Do you think they would pay the same attention to on inferior class of 
men as they would par to the inspector himself I-No;· they would not pav so 
much attention, unless there were a code of regulatiolJs. -

741. TaKing that fact into consideration, do not you think that, instead of 
having an inferior class of men, subordinate to the present inspectors, it would 
'be better to inCl·ease the numher of inspectors and to give them higher s;liaries ? 
-I think that the sub-inspectors might report to the superior inspector in im
portant cases; but it would require a great deal of consideration, the class of 
men whom it would be safe to intrust with the position of .ub-inspectors. 

i42. Mr. Fitzroy.] You are of opinion that it would not be desirable to 
diminish the area of the district of an inspector ?-Yes. 

i 43. That is, on the ground of the variety which exists in the mines, which 
it is important for him to have under his eye, that he may be enabled to adapt 
his regulations to each ?-. Yes; in collieries there are constant improvements 
going on, and by having large districts he will he able to communicate those 
improvements from one pllint to another; and experience gained in this way 
would be valuable. 

744, Do you think it is desirable that the districts should be of such Illl area 
as to admit of the visits of an inspector only once in four or five years ?- I think 
that the visits ought to be more frequent than once in four or five years. 

745. You have stated t~at it would he impossible for you to go ovcr your 
district and inspect each mine in less than three or four years ?-Y es; I think 
the number of inspectors should be increased in some way, after the system 
which is pursued in Belgium, so as to allow of inspection once a year. 

i 46. You think it is desirable that an inspector should visit each mine in 
his district once a year ?-On an average. 

747. The inspector himself?-Yes, or the sub-inspector. 
748. Do you think it would be satisfactory, that the inspection of the 

Jnines should chi('fiy rcst on the new class of men, whom you propose to 
establish ?-Yes, but it is essential that they should be highly educated mell. 

749. Do you think it would he sufficient for the public safety, if the inspection 
was principally mnde by them, and the reports only made to the inspectors: -
Yes, if you had a proper class of 'men. 

750. Are you in a position to propose 'to the Committee any extension of 
the powers of the inspectors, at the same time that you propose to establish 
this new doss of men?-I am not prepared to make any proposal of that kind; 
I think it would be much more satisfactory to have simple regulations which 
were generally applicable; for by giving increased powers to the inspectors, to 
some extent, you might remove the responsibility of the proprietors of the mines. 

751. Mr. Locke.) Would you make those regulations universal, or would you 
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limit them to particular districts ?-They ought to be so simple, as to be gene
rally applicable to collieries. 

752. Do you think that a code of regulations could be adopted, which might· 
be applied universally throughout this country r-Yes. 

753. Do you think that you could yourself draw up a code of regulations for 
that purpose, which would include all classes of collieries V-Yes; 1 think there 
is no difficulty in it. I should extract some of the! printed rules of the N ew-
castle collieries. . 

7.)4. Mr. Cobbett.] Perhaps you have framed something of the kind? -No. 
755. Mr. Fitzro!J.] Is it your opinion, that the majority of the accidents 

which now occur arise from the neglect or contravention of regulations which 
have been laid down for the management of collieries ?-There have been no 
regulations laid down; I do not exactly understand the question. 

756. Is it your opinion, that the majority of accidents which now takes 
place in English collieries, arise from the neglect or disobedience of regulations 

. which have been laid down with respect to their management?-I think that 
the majority of them occur froll1 the neglect of regulations which afe laid 
down in well-manttged collieries as essential for safety. 

7.57; By the proprietors themselves ?-Yes, or by the managers. 
i58. Not by the Government inspectors ?-The Government inspectors have 

laid down no regulations. 
i .'i9· In wbat way will the safety of a colliery be increased by the presence 

of the class of men whom you propose to establish, if they are to lay down no 
regulations for its management 1-There would be the same iufluence exerted 
as there is now; when an inspector visits a mine, he will point out the dangers 
and defects which exist in it; and if an accident occurs, by stating this at the 
inquest there will be a greater degree of responsibility thrown on the proprietor 
of the mine, or the persons employed in it. 

760. Then the only additional safety to the public would arise from more 
frequent inspection ?-I have recommended a simple code of laws, as well as 
an increased number of inspectors; it would materially assist the decisions of 
coroners' juries. 

761. Would you propose to delt'gate to these sub-inspectors the same authority 
during the time of .their inspection as you now yourself enjoy, with regard to 
pointing out dangers and so on 1--Yes. 

762. Do you think lOU ,,;ould be able to secure the services of a class of 
men of sufficient t'ngineering and general scientific acquirements to enable 
them to perform these duties satisfactorily, on the scale of salary which probably 
you would propose if they were to be subordinate to the present inspectors 1-
Ng, I do not think we should. 

763. Do you think that the services of men of sufficient acquirements could 
be olJtained upon the terms which would probably be offered to them as sub
inspectors ?-l do not think they could be found permanently at the present 
salary of an inspector; they ought to be a class who would be promoted, and 
there ought 10 be always an opportunity of rising; I think that would tend to 
get their services, and to keep their st'rvices when obtained. 

i64. Do you propose that they should perfect their education in a manner 
to fit themselves for the duties of inspectors, by the experience which they 
would obtain in the mines ?-Yes, after a thorough scientific education. 

765. You do not propose to find men who are already fully acquainted with 
the working of mines, and of great scientific acquirements, to commence this 
career 1-I do not think you will find them; and I do not think you will be able 
keep them, if they were appointed. The department must be increased very 
gradually. 

766. Do you think it would be a satisfactory arrangement for the public to 
take men at a very reduced salary to undertake these duties nominally, but 
really in order to go through a course of study to fit them for the situation of 
inspt'ctors afterwards r-I know tbat no other class of men would be s() likely 
to rt'ruain in the service, as men who have been selected in the same way that 
thpy select the engineers of mines in Belgium. 

71i7. Do you· think it would be a beneficial arrangement for the public?
I think it would be the bt'st arrangement. There would be less dapger than in 
having inspectors of the other class that has been proposed, who would be 
wanting in tact and gentlemanly conduct ... 

768. Mr. 
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768. Mr. Locke.] Are the persons who now have the managemel!t of col
lieries in your district intelligent or otherwise ?-I think that, on the average, 
the overmen are not very intelligent. 

769. Do you extend that answer to the general managers, as well as to what 
are called overmen or wastemen ?-In my district they are generally overmen. 
Where there are engineers employed, they are very superior men. 

770. Are there any Huperior men e$ployed in that district as in the north of 
England; viewers of considerable note 1-Yes; there are some viewers em
ployed. 

771. But you think that the ctass of persons whO have the daily superin~ 
tendence of the mines are not persons ·of a very considerable amount ot in
telligence ?--No; there is a great deficiency of information among the over
men on many important points of safety. 

772. Is it your opinion that they are not well calculated to conduct the under 
ground operations of the mines 1-Generally speaking, I think they are want
ing in every essential information for that purpose, especially with regard to 
ventilation. 

77 3. You have stated that you are able to arrange a '\lode of regulations 
which would be universally applicable to all mines. Would you in that code 
stipulate any fixed quantity of air for the supply of a mine or not r-No. 

774. Wonld yon stipulate for any fixed velocity of air through the mine?
·Not further than this: that speaking simply of non-fiery collieries, I think there 
ought to be artificial means of ventilation, and that the current of air in every 
part of the mine should be just perceptible by the ordinary test of the candle. 

775. Then would your code admit of two or three different classes of mines, 
namely, those which were fiery and those which were non-fiery?-There would 
be some rules which would not apply to non-fiery collieries at all, and .there 
would be some rules introduced specially for them. 

776. Do not you think there might be a difficulty, in case a jury were in
quiring into the cause of death, in ascertaining whether a colliery should be 
designated fiery, or non-fiery, or moderately fiery ?-If a jury were investigat
ing a death by explosion, there would be no doubt in their minds that it was a 
fiery colliery; and unless they were investigating such a case, they would not 
go into the matter. 

777. Would you consider that every colliery in which an accident might 
arise of any kind, was really what you would call a fiery colliery, and designate 
it as such, as distinguished from other collieries wilich had not much fire in 
them r - Yes; I can hardly conceive it possible that the presence of fire-damp 
should not be recognised in a colliery long before any accident occurred from it. 

778- In whatever degree, therefore, that air should exist in volume in the 
mine, you would designate it, and apply your rules and regulationa to it, a& if 
it were a fiery mine to any extent ?-The rules would be so simple, that they 
would apply to all mines in which there was fil'e-damp. 

779. Do you think that those simple rules would be entirely efficacious in 
preventing an accident in any mine ?-They would reduce the number of acci
dents. 

780. If rules were laid down with reference to a very fiery mine, would the 
same rules, in your opinion, be proper rules to apply to a mine which was not 
so fiery, but was subject to a moderate amount of foul air ?-Some of the rules 
would certainly apply to hoth. It is difficult to speak generally. In order to 
make the case more clear, 1 will take a special case. My own opinion is, after 
long considera.tion and inquiry, that the use of locked safety-lamps should be 
oompulsory in every colliery where there is any fire-damp at all; that is an 
important rule, which,. 1 think. ought to be generally applied. . 

781. Claairmall.] Do you mean that the rules which you suggest are so 
general, that they might be applied to any mine, whether it was fiery or other
wise r-Not having framed the rules, I am not prepared to say there should 
not be ~ome which would be specially applicable; but there are two or three of 
that simple kind that they would apply generally. I have given one as regards 
a non-fiery colliery. 

78~. Whether a mine is fiery or not fiery, looking at the health of the men, 
do you thin.k it would, or would not be proper for the Legislature to forbid any 
collit'ry being worked at all without artificial appliances?- I think it is most 
desirable that artificial ventilation should be made oompulsory. 1 believe that 

0..76. G more 

e. F. Mack_h. 
Eeq-

16 JUIl.l~53-



SO MINUTES OF EVIDENCE TAKEN BEFORE THE 

H. F. MadworlA. more injury is caused to life and health by the want of ventilation in non-fiery 
Eoq. collieries, than by all the accidents by explosions. 

783. Mr. H. Vivian.] Are there any collieries in your district which are ven-
16 JUDe 1863. tilated by natural ventilation, with a sufficient current of air passing through 

them I-In the depth of winter, in many well laid out collieries, where there 
was no fire-damp, you could have a sufficient current of air by natural ventila
tion. I am giving you the most favourable circumstances. In an extreme 
case, you may get a sufficient current of air by natural ventilation . 

• 7114- Mr. Locke.] You have stated, that you think a better mode of distri
buting air in a mine is pursued in Belgium than in England. Will YOIl 
explain to the Committee the difference which YOIl have observed between the 
mode which is adopted for distributing air in mines in Belgium, as compared 
,with that which you have seen in this country ?-By law, in Belgium, when the 
air has once descended into the mine, it must ah.'ays ascend; the air must never 
re-descend without the express permission of the Government engineer; a 
permission which is very seldom granted. The next point is, that the gobbing, 
as will be seen by those laws which I have put in, is very carefully attended to ; 
the whole space between the air-ways is filled up, and it has, by law. to be 
carried on to within a very short distance of the face, so that the air is carried 
along the bottom level, until it reaches the working face; it passes right up the 
working face; it is kept close to it by the gob, and the gas which escapes is 
swept off along the return air-ways, without obstruction to make it accumulate. 

785. Can you state the distance to which they are obliged to carry tbe gob 
to the faCE', by the Belgian regulations ?-The distanCe is not specifically 
mentioned; it varies in different seams, but it is generally carried from four to 
ten feet from the face. . 

786. There is no regulation as to the distance to which it shall be carried ?
No. 

787. Mr. H. Vivian.] Can you state the thickness of the largest seam of coal 
in Belgium, wbere that rule applies?-About four feet. 

7!18. Mr. Locke.] Are there not thicker seams of coal than four feet in 
Belgium I-No;' I think that is the thickest seam. 

789. Mr. H. Yivian.] Do YOIl conceive that such a principle can be carried 
out in larger seams of coal t-The same principle; that is, filling the stopping 
well up is applicable everywhere. 

790. But not the gob?-They work in long work in Belginm. 
;91. You work with stall and pillar,?-Yes; and the &toppings are generally 

very much neglected. 
792. Mr. Locke.] Are the mines in England generally inclined or f1at?

Generally flat, some are highly inclined. 
793· Would the principle which you say is so bE'neficial he appliable to a 

mine which is less inclined, or to a mine which lies flat ?-The ascensional 
ventilation cannot be carried ouL in some of the English mines throughout; 
there is one point in fiat-lying seams, where the air would have to descend if 
the up-cast shaft is not altogether to the rise, but it is a dangerous practice. 

794. Then you have contemplated cases, where in England it would be 
impossible t.J carry out that principle which is adopted in Belgium 1-1 think 
the safety could be attained with great care, and the arrangement of the air 
COllrses. 

795. Then it would not be one of your re",ooulations which yon wOl!ld propose 
similar to that which is now adopted in Belgium I __ No. I sbould not make it 
so exclusive II law as in Belgium. 

796. Then that advantage which you say you have observed in Belgium, is 
not one of the advantages which you think would be universally applicable in 
this country ?-No; I should not think it would be as universa1ly applicable in 
this country as it is in Belgium. . 

797. Are you prepared to state to the Committee, from your knowledge of 
tbe management of mines iii 'your district, that one cause of defective ventila
tion is a defective distribution of air ?-Yes; it is one of the most common 
causes. To be set in comparison with the gobbing which is made use of in 
Belgium (carrying the air to the face), I should mention that there is, genera1ly 
speaking, in English collieries an enormous leakage. A quantity.of air comes 
down the shaft which does not penetrate to the working face. 

798• Mr. H. J'ivion.] Through stoppings 1-Y es, besides doorlund brattices. 
799. Mr. 
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799. Mr. L1cke.} What is the distance between the gob and the face of the B. F. MIJdaoorli, 
workings which is usually adopted in long wall work in the districts which you Esq. 
superintend i-The gob walls are not ordinarily sufficient to carry the air suffi-
ciently along the face of work. I have frequently found neglect in that point. 16 June 1853-

800. Can you state, in feet or yards, of what that neglect consists 1-1 find 
it is very commonly the rule, under those circumstances, not to carry forward 
the gob, or the brattice, as the case may be, until there is some indication of 
fire-damp in the lamp. 

801. Then you think that until they see danger they do not make them: 
selves secure I-Until there is 3 6 per cent~ of fire..damp in the air of the mine, 
they do not adopt the J>n"Caution of canying f01'Ward the gob walls. 

1102. Mr. H. Vivian.] Do you consider the system of gobbing applicable to 
a larger vein than a four feet vein ?-In thick veins you would build gab walls 
to carry your air forwlLl"d. 

803. I assume gobbing to apply to long wall work?-Yes. 
804. You may define a gob as that which is mechanically done ?-Ye8. 
805. While a goa{ falls entirely ?-Yes. 
806. The gob will apply altogether to long wall work ?-Not altogether. 
8oi. Is long wall work applicable to a larger vein than a four feet vein?-

Yea. 
808. Is it applicable to a five feet vein I-It is more favourable in thin 

seams; but you may work a very thick seam by it, under favourable circum
stances. 

1I0g. Must it not alsO depend, in a great measure, on the roof!-Somewhat. 
810. If the roof will not fall readily, you can scarcely work long wall work? 

-It is more difficult. You may have a modification of long wall work. 
811. Yau must work the coal first by stall and pillar, and then by long wall 

work ?-Yes; that is a convenient way. There are two great divisions in long 
. wall working, namely, working from the shaft and to the shaft. When you 

cannot work from the shaft you can almost invariably work to the shaft. 
812. Is it not the fact, that it would be impossible to stow large veins ?

It is sometimes impossible. 
813. Those veins yOI1 would work by stall and pillar work ?-No; I think 

in all veins you could build gob walls of some kind. I can imagine a case 
where you would have to leave a pillar of coal in order to carry the air in. 

814. Cllairmaft.] Would you recommend the Legiilature of this country to 
enforce either the system of long wall work or stall and pillar work ?-No. 

815. If that were done in Belgium it would be because the Government, 
having a certain per-centage on the profits of the mine, might think it a more 
advantageous mode of working, and therefore they would themselves, in order 
to secure their own profits, recommend it; but in England, the system being 
different, each proprietor working a mine must be left to work his mine 
according to the system which he deems most profitable !-It would be im
possible to say that a proprietor should work his coal in this or that manner. 
In Belgium it is not done. 

816. Mr. LocAe.) Are you prepared to recommend gobbing on any fixed rule 
to be carried on i-I should recommend that the stoppings, and everything 
which conducts the air to the face of work, should be made perfectly tight, so as 
to carry a sufficient quantity of air into the working faces. 

817. Would you be prepared to say that the gabbing should be carried up 
to within a certain distance of the face !-No; I should not be prepared to say 
that; I should not recommend the adoption of gabbing as one of my rules 
at all. 

818. With reference to the improved distribution of air, which you state 
exists in Belgium. are you prepared by any rule to enforce that system in 
England !-I should not concern myself at all with the air that eame down the 
shaft; if there was any regulation, it should be that a certain rate of current, 
which I explained by ssying it would indicate on the flame of the eandle. 
should be maintained in the working parts of a colliery where there was no 
fire.damp at all. 

81g. Can you measure the velocity in feet ?-it is 30 lineal feet per miDute, 
half a foot pe.r second. . 

8:lo. Ought the velocity to be increased according to the amount of foul air 
-.rhich was met with in • mine !-Yes. 

0.;6. G 3 821. That 
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H. F. Mtld-,", 821. That of course would render it very difficult to lay down any general 
£"'1' rule, which would be applicable universally throughout this country, where. 

there are so many different classes of mines 1-1 think you may arrive at a rule 
16 JUDe 1853. in a very simple way, namely, to say that there shall be a sufficient quantity of. 

air to prevent any indication of fue-damp on a safety-lamp. 
822. You do not mean to measure it by any fixed quantity, but that there 

shall always be a sufficient quantity of air to prevent fire.damp being shown 
either by a naked candle or by a lamp ?-By the most delicate tests that we 
have, that fire-damp shall never be visible in the working face. 

823. Whatever quantity of air might be n~ for that purpose, without. 
:fixing it in your rule, you would render it Imperative upon any person who 
owned a mine to have that quantity supplied ?-1 am not prepared to say that. 

8:.!4 I want to ascertain if we can get into some fixed regulation ?-There is 
no doubt they ought to have that quantity. 

1125. Then, if they ought to have it, are you prepared to recommend this 
Committee to enforce it 1-There are some peculiar circumstances in which it 
might be impossible to have that quantity; and there might be some excep
tions, such as are provide!! for in Belgium, where the engineer may allow the 
air to descend. I cannot give a decided answer off-hand. 

820. Then, in point of fact, you would not recommend a system of rules 
without making exceptions to them ?-There .might be an exception. It re
quires consideration. . 

827. Mr. Stephenson.] With regard to inspection, are there not a great 
number of.circumstances almost daily occurring in an extensive colliery, which 
alter the relation between the supply of air and the demand for it, supposing. 
the demand to· be regulated by the principle you now lay down, that the safety
lamp is not to show more than a given indication of gas at the face of the 
working ?-I think, that as a rule, there ought never to be the slightest indi
cation of gas in the face of the work. 

828. Axe there not every day, in an extensive mine, various casualties which 
involve a great disparity between the supply of and the demand for air ?-A 
variation to the amount, as I have explained, of one-fifth or one-sixth. 

829. It is in evidence before all the Committees which have sat on this sub
ject, that the discharge of fire-damp from coal is exceedingly irregular, and can 
only be detected by the men who are constantly in the pit, and that occurs 
almost every d;iy. In order to make the mine safe at different times of the same 
day, do you not want a different supply of air to keep the ventilation in a good 
state ?-Yes. . 

830. With surh an inspection as you give to collieries, on your visits once in 
two or three years, what kind of regulation could you apply?-There is a point 
which it is necessary for me to explain in order to answer that question; that is, 
to point out that when you begin to see a halo, or indication of fire-dJimp on 
the flame of a naked light, there is already 36 per cent. of gas, according to Sir ' 
Humfrey Davy's experiments, and that when there is seven per cent. the gas 
explodes. That 36 per cent. under the most favourable circumstances, such 
as when a man is engaged in examining it, and it is almost pure carburetted 
hydrogen, is a very small margin indeed to interpose bet"een safety and 
explosion; and every manager who wishes to put his colliery into a proper 
stare; ought to increase that margin by doubling the amount of ventilation. 1C 
I was managing a colliery, upon seeing such an indication, I should double the 
amount of ventilation, so that I should make the chance of seeing any indica
tion of fire-damp from a blower, or extra discharge of fue-damp, exceedingly 
improbable. With the safety-lamp the margin is only 2 per cent.; the true 
cause of the numerous explosions. . 

831. That is the act of the manager of the mine at the moment when he 
sees the casualty occurring ?-No; he ought to have his colliery worked with 
so large a margin of safety, that even supposing there was a considerable 
alteration in the discharge of gas, it should give no Vitlible indication by the 
rough test we now have. .• 

832. Do you think an occasional inspection by yourself, or any other Govern
ment inspection, once a year, or once in two or three years, would meet a 
casualty of the kind.I have alluded to ?-No; and that is the J;eason why I 
think that simple rules of that sort would materially assist the inspection. 

833· Does not the $aCety of a large colliery essentially depend upon the. 
vigilance 
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v-igilance of the manager ?-A good deal; but still if such regulations were H. F. MuhottA, 
enforced, many collieries, which I am not perhaps able to visit, would pay Eeq. 
attention to 80 distinct a law, and it would everywhere have a constant degree 
of operation, even although I was not able to visit the colliery more than once 161_ 1853-
in sevt'ral years. 

834- Supposing the quantity of gas was never to be allowed to exceed 31 
per cent., when it does exceed it, how are you to know whether a mana"o-er has 
really taken those pains which are necelsary for diluting it, or keeping it at 
that amount of dilution. If he neglects it, supposing that the quantity olgal! 
is very large, and is liberated in one day, scarcely any power he could bring 
into play would maintain that dilution; ,how could you blame that man r-I" 
Mould be able to get a good deal of evidence from the colliers, as to the indica.
tions of gas which they had previously seen; and besides this, to guard against 
any idea that the colliery might be rendered insecure, I think it is indispensable 
there should be a locked safety-lamp, 

835. I want to ascertain how the occaional inspection of mines would essen
tially operate to reduce the number of accidents ?-As I have stated before, the 
collieries are worked at present in a very dangerous manner; they are worked 
generally so as just to see the halo on the fiame. I think that the quantity. of 
air in those collieries should be dQubled, and then it could very seldom occur 
that so extensive a blower would come off as to make the halo visible. 
, 836. Do Jlot you think that, before a man is allowed to undertake the manage
ment of a coal mine, he should be called upon to undergo an examination which 
should really test his ability?-I think it is a matter of great importance 
that the manager should go through an examination of that kind, if it were only 
a simple one, in order that he should know the principles of ventilation, of 
which many of them in my district are ignorant; but still; from what I have 
stnled before of the improvements which are often carried out on the recom- . 
mendalions which I made to the managers, I think that inspection does and 
must do much good. 

837. I am not disposed to question the utility altogether of inspection; 
but I rather put that question to ascertain· your opinion as to the mode of 
investigation into the qualificationd of the party to whose. management a mine 
is submitted. Would not that be a more direct mode of remedying the evil we 
are now considering, or would it not be a very admirable auxiliary ?-I do not 
think it would be possible to do it universally. 

838. Mr. Cogley.] You think that inspectors may suddenly visit a mine, and 
keep the manager of the mine in proper order ?-Yes. I would much rather 
you would take evidence as to what inspection has done; I think there are 
engineers coming who can tell you whether an amendment in ventilation and 
other things in collieries has taken place. 

839. Do you think that no mine should be worked in which it would not 
be ordinarily safe to introduce a naked light ?-I think that any mine can be 
worked, however great the discharge of fire-damp; for I am perfectly sure 
that, with the ventilating powers we possess, it could be adequately ventilated. 

840. You think that however fiery a mine is, there exists a possibility of a 
sufficient ventilating power?-Undoubtedly. 

841. The recommendations that you have given seem to imply rather the 
means of knowing how an accident has happened after it has happened, than the 
means o( prevention before it takes place: is not that so ?~No. In working a 
colliery you must have some test of the amount of discharge of fire-damp. 

842. You have stated that a certain amount of ventilation is necessary /-1 
only spoke of where there is no fire-damp at all. I think that the air should 
be in motion in every working part of a colliery. 

843. And you are not willing to give any particular amount ?-Not less than 
30 lineal feet per minute. 

844. That is only half a foot per second ?-Yes ; where there is no fire-damp. 
845. Are there many mines in which there is no fiNHlamp 1-1 should 

think two· thirds of the mines in my own district have no fire-danIp in them. 
846. But where there is an average amount of fire-danIp, what is the cur

rent which you would recommend ?-Where there is any fire-damp there 
should ne"fr be less than 200 cubic feet, per man, per minute. 

84i. What rate of current would produce that in an ordinary sized mine? 
-Sup.posing you had 300 mt'n, that would be ~O,OOO cubic feet per minute. 

Q,70• G 3 848. What 
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848. What rate of current ?-Where there is a tendency to fire-damp in a 
working face, the current of air ought to be tranlling at something like three 
lineal feet in a second. 

849. Would you not, in all such cases, establish a minimum, which should 
be essential to safety ?-That is a very difficult point to determine. I should 
mention, that taking it roughly at so much per man, is not an accurate mea
sure of the quantity of air which is wanted in a colliery. It is a unit of 
measure which is most generally applicable, and accordingly 1 put in that form 
making the quantity of air depend on the number of men. ' 

850. What should be the supply, per minute, to each man ?-There should 
be from 200 to 600 cubic feet, per man, per minute, or even more than that. 

85 1• Could you not establish that test 7-1 think it would he exceedingly 
difficult to define what the limit is, consisteDt with safety in a colliery, where 
there is very little fire.damp. 

85"l. I want to ascertain something a little more definite than that it is a 
test of danger, when the flame begins to lengthen, which appears to me to he 
the result of the answers you have given in the latter part of your examina
tion r-If in a working face you find a slight indication on the flame of the 
lamp. 

853. Who finds r-The manager of the colliery . 
. 854. The manager is not there? -The fireman informs the manager; the 

manager is the person to decide what quantity of air ought to go through the. 
colliery. The manager will measure the quantity of air which is then going 
through the colliery, and he ought to have, at least, double that quantity of 
air. 

855. If he could double that quantity of air, would the air be sufficiently 
foul to lengthen the flame ?-I take the quantity of air at which I just see the 
halo, and I think the quantity ought to be doubled. 

·856. When the state of the atmosphere is such as to produce only that halo, 
you think that the quantity of the air should be doubled 1-Yes; to interpose 
a sufficiently wide ~gin, in the same way that you make a boiler three times 
as strong as to resist the pressure which it has ordinarily to bear. 

857. Do you think that amount would be sufficient in case of any sudden 
outburst of gas ?-Outbursts of gas might occur which would overcome that in 
some cases. But such large discharges hardly ever occur in any mine. 

858. Supposing there was a mine where these occasional outbursts did take 
place, would you recommend an additional amount of air ?-Wherever a mine 
is subject to occasional outbursts of gas there ought to be a much larger ratio 
of air than where the discharge is perfectly uniform. 

859. Wbat would be the amount that you would recommend. ?-Somewhere 
between 200 and 600 cubic feet per man, per minute. 

860. The test you had arrived at was, that when there WM a halo round the 
flame you would recommend double the amount of air to the atmosphere pro
ducing it 'I-Yes; even thill halo is often disregarded, or submitted only to the 
roughest observations. 

861. Supposing it is a mine which is liable to these explosions, would you 
treble or quadruple the amount of air ?-That would depend upon the amount 
of discharged gas. I have given in all cases a minimum in my evidence. 

862. In case of an explosion taking place, have you any means of ascertaining 
the cause of the explosion ?-Supposing that such a rule, as it is imagined I 
might recommend, was carried out, it would he more difficult to say that the 
overman or the manager was to blame where a colliery was subject to 
occasional discharges. 

863. You would endeavour to get information at the coroner's inquest of 
what had been the amount of ventilation ?-Yes. 

864. How would you propose to obtain that knowledge ?-I should inquire 
from the colliers, and firemen more particularly, how often they had seen a halo 
on their lamps, and in what parts of the mine, and what was about the amount 
of discharge of gas which had taken place. . 

865. Is not the fireman generally the offending party ?-There are several 
firemell; I understand you to ask how I should ascertain how far the manager 
Was to blame. We are speakin~ now of the quantity of air whis:h is going 
through the colliery, and the manager is the judge of that, in the first instance. 
If he has not ~ent a sufficient quantity through the mine, and an explosion 

happens, 
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happens, I take evidence as to whether he has done his duty or not, from the 
firemen or from the colliers, and any other information I can obtain. ' 

866. You have no means of obtaining information or of testing the mine 
except from the very parties who appear to have neglected their duty?-An 
explosion could Dot occur in a mine where all parties were to blame, because 
their duties are divided in different parts of the mine; and, besides, the collier 
is not renponsible for the amount of air. 

867. You have ststed, with regard to the anemometer (as is perfectly well 
known), that where you are lengthening the workings you must extend the 
brattice, and so al~r the place of the anemometer; so that the anemometer 
must be movable. In your opinion" woulli not a self-registering anemometer, 
at the bottom of the down·cast and at the bottom of the up-cast, be a test of 
the amount of air entering the mine ?-It would measure the velocity of the 
air which passed it. 

868. And that, multiplied by the area, would give the amount 1-lt would 
then measure the quantity of air which passed. , 

869. Although a self-registering anemometer at the bottom of the up-cast 
and at the bottom of the ,down-cast would be DO test of distribution, yet it 
would be a test of the amount of air entering the mine to be distributed 1-
Yes, provided it was not tsmpered with. 

:170_ Would it be so likely to be tampered with. or tsmpered with in the 
same way as has been suggested, at the bottom of the down-cast or at the 
bottom of the up-cast, as it would be in the galleries ?-Yes; I do not think 
there would he more difficuity in tsmpering with it there. 

871. Do you think it would be no additional means of testing the ventilation 
during your absence ?-I should he very glad if such a thing were practicable; 
/lut 1 do not think you would get the managers of collieries to adopt it, or get 
such a machine to work a month without cleaning. 

, 872. All the other means that you have suggested appear to be very much 
on the principle of locking the stable door after the horse is gone ?-I lock the 
safety-lamp before the explosion happens. ' 

873- Chairman.] You have stated, in one part of your evidence, that there 
are cases in which you would enforce the compulsory use of the safety-lamp!
Yes. 

874. You have ststed, with regard to inspectors, that the only mode you 
have of improving the inspection of mines, would be to appoint an inferior class 
of men, to be called sub-inspectors 1-Yes, but to be promoted as vacancies 
occur. 

875. You can suggest no other mode of improving the system of inspection 
in this country ?-It ought to be combined with a code of regulations, which 
,they should see enforced. 

876. You stated that you could frame such a code of regulations; can you. 
by the next sitting of the Committee, prepare a code of regulations which you 
think would be applicable to the case, and submit them to the Committee r
I can easily give you the heads. 

877- Perhaps you will be kind enough to do so 1-Yes. 
878. You have heard Mr. Dickinson's evidence as to the mode of ventilation 

which is adopted in Belgium ?-Yes. 
879. Is there any part of Mr. Dickinson's evidence with which you dis

agree r-I do not agree with him as regards mechanical ventilation; I do not 
think he has seen the results of the experiments. Comparing the effective work 
with the consnmption of coal, it will bear comparison with the best furnace 
ventilation in the north of England. 

H. F. ,,'a<1..,,4. 
Eaq. 
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Mr. Henry Austin Bruce. 

EDWARD J. HUTCHINS, ESQ., IN THE CHAIB. 

Herbert Francis M ackworth, Esq., called in; and further Examined. 

880. Mr. H . ..4. Bruce.] IN your former examination, at Question 5'7, you 
are asked by Mr. Cayley, "You have alluded to the loss of life from explosion, 
in . the Middle Dyifryn Colliery; was that the Aberdare case ?-Yes." Then 
the next question is, "Since 1845, how many deaths have occurred from 
explosions in that mine ?-I think about J 65." Upon reconsideration, do you 
believe that to be inaccurate ?-I intended to say 65 deaths from the last explo
sion in Middle Dyffryn Colliery; there was a previous explosion, which occurred 
before I had charge of the district. 

881. Do you know how many were killed by that explosion ?-Thirteen. 
882. Chairman.l To what did that number, 165, refer?-I intended it to be 

65; it is put down 165 by mistake. 
883. Mr. H. A. Bruce.] With respect to that accident at the Middle Dyffryn 

Colliery, in your former examination, at Question 573, you were asked, "Do 
you believe this accident occurred in consequence of those recommendations 
not being attended to?" that is, the recommendations of Mr. Blackwell; and 
your answer is, "If his recommendations had been attended to in respect of 
the brattice, the accident would have been attended with a comparatively small 
loss of life?" Are we to gather from your evidence that you attribute the 
accident to the gas having come in contact with the furnace ?-Yes. 

884. That being the case, the whole question resolves itself into this: whether 
the furnace·was or was not to be considered a naked light 1-Yes; I have given 
that as my opinion,. but I have stated that there is a difference of opinion 
among mining engineers. . 

885. Did Mr. Blackwell, in his report, call special attention to the furnace, 
apart from the naked lights ?-No, he did not; the furnace was not in at the 
time the previous accident occurred. 

886. How was it ventilated ?-It was ventilated by a lamp. • 887. Mr. Stephenson.] A large coallamp?-Yes . 
• 888. Which was, in fact, a furnace, not of a large character ?-Of the 8ame 

J?nd; it produced ventilation ~n the same way, but was indisputably a naked 
hght. I think I ought to mention that the opinion of the overman of the 
co}liery is, that the gas was exploded by a workman entering a part of the 
~me where the gas was passing with a naked light, which would be clearly a 
VIolation of Mr. Blackwell's recommendation, and that of the jury in December 
1850. .. 

Joseph Dicki1l8on~Esq., called in; an~ further Examined. 

J. Dicki",,,,., Esq. 88g. Chairman.] WERE you present in the Committee-room when Mr. 
Mackworth gave his evidence on Friday last relative to the inspection in 
Belgium ?-I was. . • 

8go. Were you also present when he stated what measures he thought ought 
to be adopted to ql8ke the inspection of E/ngland perfec~ 1-1 was. 

. . 8g'. DQ 
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8g1. Do yOIJ agree with that statement? Mr. Mackworth stated that he did J. Dickim.n, Eslj. 
not wish to increase the number of inspectors, hut that he wished to have a 
number of sub-inspectors to act under the inspectors, who should he men of " June1SS3· 
some scientific acquirements as well as practical knowledge; and they should 
be distributed over England; that there should be a sufficient Lumber, so that 
they could periodically visit the mines and report to the inspectors. Do you 
think that would be a proper way of improving the inspection which now 
exists 1-1 agree with Mr. Mackworth that the appointment of sub-inspectors 
would relieve the inspector of the most laborious part of his duties, but I think 
that the appointment of sub-inspectors would be very strongly opposed by the 
colliery owners, espt'cially in my di!ltrict, where they have expressed themselves 
to me as being very much opposed to such appointments. I could give you 
the names of some of the largest proprietors in Lancashire: Messrs. Knowles 
are probably the largest colliery proprietors in England. They raise about 
2,400 tons per day at the whole of their collieries. They are decidedly opposed 
to the appointment of any class of men lower than the present standing of 
inspectors. 

892. Did they state their reasons why they object to these sub-inspectors? 
-They have different reasons; one of which is, that if a lower class of men 
were appointed, rising engineers, who wished to obtain a knowledge of the 
district, might accept the appointments, and merely hold them for a time until 
they became possessed of a knowledge of the collieries and the neighbourhood, 
and then might retire into private practice as mining engineers; that was one 
objection. 
- 893. Did those gentlemen at the same time complain of the insufficiency of 
the present inspection i-No, I have not heard any such complaints. 

894. From this evidence in 1852, it is notorious that the present number of 
inspectors are too little; you stated, as-well as Mr. Mackworth, that each 
inspector had about 400 collieries under his own superintendence, and that it 
was impossible to go round and visit those more than once in four or five years ; 
now, if you think that appointing sub-inspectors is not the proper -way of 
improving this inspection, what plan would you suggest in order to make 
the present mode of inspection perfect 1--1 think, if I recollect rightly, 
1 qualified. that recommendation in 1852, by stating, that if it was intended 
that each of the collieries should be inspected, a very considerable increase 
in the numbers of the inspectors was imperatively necessary; to make a 
thorough inspection of all the collieries in this country, such as would be 
'adequate to insure a sufficient control over the management of them, would 
require a corps as large as the present staff of colliery lilanagers. Even at the 
present time, under the present arrangements, the manager of the largest 
colliery in my district, Mr. Peace, of the Haigh colliery, belongiug to the Earl of 
Crawford and Balcarres, publicly stated at an inquest, that his duties as 
manager of that colliery were so numerous that into some of the pits, where 
there was not imminent danger, he was only enabled to visit such pits once a 
year. If the manager of a large colliery can only visit the pits where he 
thinks there is not imminent danger once a year, it would require a force of 
inspectors quite as large as the present colliery managers, which -I apprehend 
will never he appointed. I may state that the working of the Act appears to 
m~ to have a moral effect, as well as a coercive effect; that improvement 
introduced into one colliery, at the suggestion of an inspector, is not the less 
likely to be introduced into a neighbouring colliery, if done apparently at the 
instigation of the manager of the colliery. 

895. Do we gather from your answer that you consider that the present 
number of inspectors is sufficient 1-I think a very moderate increase in the 
present number would be quite sufficient for all the requirements of this 
country. If the colliery managers were held responsible for the management 
of their collieries, and if certain fundamental rules, such as I have stated in 
answer to Question 7·44, were laid down for the management of collieries, and 
an accident happening when those rules havp. been neglected, if punishment 
were awarded in those cases, I think that the present staff, or a very small 
addition to it, would be quite sufficient to carry out what is required. 

890. Theil you think that, instead of increasing the number of inspectors, that 
the better plan would be to increase their power r-I do. 

897. Will you state in what respect YOIl thick their power ought to he 
0.;6. . H increased. 
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iacreased. In your evidence of 1852 YOll say in some cases the powers are 
lieticien', and y08 have. not the power of suspending operations; you can reftW 
to y.>.Ufown flVidence on tbat point in Question 1848 in the year 18621-10 my 
evidence of Mooday 1aat I have given a lise of rules and regulations which, I 
think, might be laid down as fundamental rules for the management of every 
ooIliery in the country. In addition to these there are one or two points in 
w6ich I think the present Act for the inspection of coal mines might be amended. 
The tim point is, that I think iron-&tonemines sbould be included in the Act. 
They are very intimately connected with tbe coal minf'.s; so much 80 that the 
air which is used for the ventilatioD of the collierv is sometimes used for the 
ventilation of the iron mine. • 

8g,s" But suppose iron mines wet'e inoluded io the Act, would not that increase 
~bedllties of the inspector and gil'8 him greater labour ?-It would. 

8g9' Would DoL that. be a reasGD why mont inspectOl't! should be appointed 1 
....-I think if these rows, which l have named, wet'e laid down, that a very sniaJl 
aedition to :the number of the inspectoD would be all that would be required. 

goo. Can you state what would be sufficient to embrace a propflr in8pection, 
&lid t. iDdude il'OllllllU:tes1--.I am nol preJlll1'tl6, without eoullideration, to make 
_h 8. statement. 

90,1> What. is the next thing YOIl woul.d. suggest?-Where great danger 
evidendy exists, and the proprietor refuse.· to resort to the most· approved means 
Gf mereasiug its safety, I think the inspectmr should. hav.e the power to order the 
workmg of the miDe to cease, until such time 31 i1:& condition be improved, or 
an arbitration shall have been held on the case; ODe of the arbitrators to be the 
mspector himself, and the other to be appoiulletl by the colliery !»Wner; an 
umpire to be appointed iIll the usuad way, or, failing to agree, aD umpire to be 
appointed by the Secretary of State. I should enforce that hy a penalty of 10/. 
per day, or Bot exceeding 201. . 

902. Of course, giving the colliery proprietor reasonable time to effect thOle 
improvements before these penalties were to come into force ?-IB the imminent 
cases.;. I am speaking now of a case where imminent danger exists, such as the 
mine being carried on in an explosive state throughout, where the men ought to 
he ordered at once out of the mine. Such cases are very rare, and in the whole 
course of my inspection 1 think I ha'l'e onJy met with three cases ~ch I con.
sidered imminent; in two of tht'11l I succeeded in stopping the mine merely by 
my representations; in the other case the proprietor went on, and said he would 
risk it. 

903. Not materially increasing the number of inspectors, each inspector 
having such number ot collieries to look after as he at present has, such ca&e. 
might exist in a great many collieries, and be in existence for a very consider
able time before the inspector could find it out; is that not 80 ?-They might ; 
we use the best endeavours we can to get information of such cases, and when 
we obtain it we at once direct our attention to it. 

g04- What means have YOI1 of procuring this information ?-I get such in~ 
formation from a variety of sources, which I should prefer not part\CUlarising. 

g05. Do the men ever give you information, or persons al?pointed by the 
workmen ?-Very seldom. I rather object to receiving information from the 
workmen direct. as it might interfere with the good feeling which should exist 
between master and man; I generally prefer having it through their repre-
sentative. c 

g06. The question applied to their representative, or anybody appointed by 
them r-I have from their representatives received information of one or two 
very bad cases, in that way. 

g07· And then you immediately go and visit the mine ?-I do. 
goS. Having visited the mine on their representations. have you generally 

found their representations to be correct or not 1-ln some cases they were,lUId 
in some other cases they were not. '. 

gog. Mr. Baird.] In the ~ent of the men being turned out of the mine, ia 
a. mine of imminent danger, have you considered how the men are to get 
employed afterwards during that. time 1-. In a large concern you. have no dif
ficulty in transferring a few men from one pit to another; considering the great 
number of pits you have yourself at work you would find no diflicllity. 

9 10. Suppose there is onJy one pit ?-I will give a case, whent a short time 
ae;o, 1 was enabled to stop the mine. It was a colliery close to Manchester. 

On 
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On visiting it, I found the shaft in a very bad state; there were loose stones ad J. Didioo_, ... 
loose bricks almost the whole way down it. I pointed this out to the underlooker 
who went down with me, and I asked if he was not afraid to go down such a ",..Ju- aJsa, 
shaft; he said no, he was not. On eornlng out, I informed the proprietor 
what I had seen; I said it was not fit to send a dog down. He said, c, What 
must I do ?.. I said, "I should reeommend your stopping the pit at once, and 
walling it throughout, and putting in guides...·' But," he said, .. they are work-
ing now night and day; the only time we can have for repairing is the hour at 
dinner time, and during that time the underlooker goes down-to fettle it." I said, 
.. That will do Bothing, for the shaft is mauch a radically bad state, that it 
requires a thorough repair." ,He said, .. I cannot, without consulting my part-
ners." I said, "I do not wish to press you beyond what you have the power te 
do. I will give you till Saturday to consider what you will do; and if you tie 
not by that time determine to have it thoroughly repaired, I shall serve you 
with formal notice in the matter." On Saturday morning I received 'a letter 
from him, informing me that, on eonsidering the matter over with his partners, 
they had determined to stop the pit and repair it thoroughly. What they would 
do with the men' I cannot teU; they had another pit, and probably they would 
put tht'm into that. At all events, a dangerous circumstance like that would 
not justify the pit being carried on,' although they had no place to put the 
men. • 

911. Chainnan.] Provided they had no place to put the men in, do you think 
It would be better to order them out, although they might lose a day or two's 
wHges, than to tun the risk tlf sacrificing their lives with the pit in a dangerolls 
state ?--No doubt it would; indeed, -'With proper care no pit should get into 
IUch a 8l'11.te. If the pit I have tiluded to had been 'Properly' repaired, as it 
ought to have been loog befOre I visited it, it would .ever have gone min SIleil 
a dilapidated state. 

912. 'State what Other powers you require that 'the inspectors should' have 
~ven to them, to enable them satisfactorily to' perform the duties that they are 
called on to perform?-I should ask for no extra,powers excepting what I have 
named. ' 

913.That is, t'he power to $top the pit?-Yes, and undprthereservation 
which I lftLve named. But with respect to plans, "the Act shOUld be more 
stringent than it is at present. The inspector has the' power to order proper 
plans to he made when he finds them wanting; but I have--mpt with cases in 
my district where plans have been entirely wanting, and on pointing this out 
to the proprietor he has undertaken to get them made, :which wa.~ all the assur
ance t.he inspector could demand. But on going back to these collieries about 
a year after, I have found that plans have not been made, although there was 
an undertaking that they should be. I stated that we had the power to order 
plans to be made; but I apprehend that if -the inspector ordered plans to he 
made, he would be responsible for the payment of the bill for them, in the event 
of the owner of the colliery failiIig to pay for them. The plans are not, in 
many cases, kept up in accordance with the Act, therefore, 1 think that the 
penalty should attach in every case where the plans are found not kept in 
accordance with the Act, and that no time should be afterwards allowed to the 
colliery owners to get the plans made. After the passing of the 1\ct, I should 
allow six months for proper plans to made in aU cases, and after that time I 
shoukl enforce a penalty of 11. per day in every case where they were not found 
to be in accordance with the Act, until such time as they were made so. 

914. Have you not the power to demand the inspection of the plans i-Yes, 
we ha\'e that power under the present Act. 

!;Il 5. Do you often do so ?-Yes. 
916. In what character of collieries do you find the plans are wanting 1-

There w.s one of the largest collieries in North Staifordshil'!", belonging to Mr. 
8pnrrow, a very large iron maswr; he had no plan of it. In another case, in 
Lanca ... hire, only very recently, I found one proprietor of mountain mines, 
$omt' smull outlying mines, where tbt're WE're no plans of II oollieries. In 
anoth!"r ~ase, in the Bristoliield, when I had the charge of that district, I fonnd 
sevpral cases about Bristol where there-were no plans; they all undertook to get 
plans made, but, about 16 months afterwards, it was proved that olle of them had 
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J.Dicki ... on, Esq •. done nothing-whatever in the matter, and he had holed into some old working 
. and drowned some men, in consequence of the absence of plans. 
gl June 1853.' 917. There being a large stock of water in those old workings which they 

were not aware of?-They might or not be aware of it; Mr. Mackworth was 
the inspector for the district when the accident happened. 

918 .• There was a large stock of water there which they struck without taking 
proper precaution, and by so doing a number of lives were sacrificed ?-res. 
In the whole of the Cheadle district, also, in !'lorth Staffordshire, I think I only 
found one colliery where there were plans. 

919. Are those large or small collieries ?-They were small collieries, but 
large tracks of coal had been worked away; and there was no record at all of 
the old workings. I was informed that three of the lessors had plans of their 
own property, but they formed a very small portion of the district. 

920. Mr. R. Stepllen8on.] 'Generally speaking, you found plans wanting in 
smaller collieries; did you find them more frequently wanting in small than 
large ?-.-More frequently in small out-lying collieries. There is a large colliery 
in North Wales, the Coed Talon and Leeswood Colliery, where I found the 
plan of one seam was wanting. and the manager undertook to get a proper 
plan made; but on re-visiting the colliery about a year afterwards, J found he 
had done nothing whatever in the matter. 

921. Cltairman.] Then we are to take your answer as being that you find in 
your districts that t.here is such a deficiency of plans as would suggest to you 
that an Act of Parliament should be passed, requiring plans in all cases to be 
made of collieries, and to be enforced by penaities ?-That is my opinion. 

922. Or immediate stoppage ?-Any adequate penalty. 
923. Suppose you went into a large colliery where a very large number of 

men were employed, and you found no plans made of that colliery; if you were 
at once to order the plans to be made, it would take three or four months to 
complete these plans in a lIatisfactory manner; would you on that have ordered 
the colliery to be stopped ?-No. 1 think the penalty of 1 1. per day till the 
Act was complied with would be quite sufficient; but some provision ought to 
be made to meet cases where the colliery was nearly done, when it might suit 
the purpose of the colliery proprietor better to pay the penalty than to be at 
the expense of making plans.. 

924. But that would not obviate such an accident as you have just described 
to the Committee, as to the stock of water, if no plan existed, and that 
stock remained in the colliery; by proceeding, and making the plans at once. 
they could not get at this stock of water to see where it was, and they might 
not be aware of its being in existence; therefore these plans would only show 
the exact state of the workings which were open to view r-I think the 
colliery owners bad the knowledge of these workings; but as Mr. Mackworth 
was the inspector for the district at the time of the accident, he will be able to 
give you details. Admitting that they could not have got any plan of these 
old workingll, to go on without plans is only perpetu.ating the mischief; and as 
colliery workings become more extensive, you will have an increase in the 
number of accidents by inundation, and perhaps by explosion of fiedamp or 
suffocation, consequent upon holing into old workings. . 

925. Now, in this case that you have described to us, were the owners of, 
the colliery or overmen not aware that water was in some part of the mine r 
-I believe they were. 

926. Are there not some means of preventing such accidents as these 
independent of plans; for instance. is it not possible to keep what they call 
boring rods at a certain distance before them, so keeping pillars between the 
water and the working; so that if ordinary care is taken the water never could 
break into the mine and drown the men ?-If you have not got plans, boring 
is the only precaution you can resort to. But to show how easily an accident 
may occur in a colliery when it is expected that boring is going on, I will 
quote a case which happened in my district in Cheshire not very long ago. 
On visiting this colliery, and seeing everything with regard to the ventilation. 
I put a question to the assistant underlooker tthe underlooker himself was from 
home) as to whether he had any water to tap; he said, "Yes, we are about to 
tap some water now in the top of our rise workings." "Are you keeping 
proper bore holes in advance?" " Yes," he said, ".we are keeping one." .~ Are 

you 
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you not keeping three," I said; •• you ought to have one in the middle and two J. Dickinsoll, Esq. 
on each side?" He said, "We have ooly got one." I said, "We will gil and s~ 
it." He said, "You may rely on its being aU right." I said, "I have met with so n June 1853. 
many cases where bo!ing is neglected, that we will see in what state we find the 
boring in this case." The mine was a very steep one, dipping at an angle of 
45; and on climbing up to the top, I found the man had no bore hole whatever, 
and that he had just driven through a fault and tlpthrow of about three or foUll 
feet, which was a likely place for the old working, to have been stopped at, 
and he had no bore hole there at all. The proprietor was in the pit with me, 
and I IIbked him what he thought of it, and what he considered I must 
think of the management of the cblliery. He said, he could only assure me 
that he was paying for horing, and that his underlooker being from home his 
assistant did not appeal' to be looking properly to the matter, and the men 
were receiving wages. for boring which they were not doing. 

92i. Mr. Locke.] Were there any plan~ of the mine which you have just 
been alluding to ?-In that case they had plans. 

928. Were you able, then, to suggest some further hore holes to be made as 
a matter of precaution ?-l had nothing to 'add to the suggestion I had made 
that there should be two bore boles, one on each side, in addition to the one 
going on in the centre of the drift. 

929. You said you thought it desirable to be in possession of the plans, in 
order to judge better of what accumulation of water might take place ?-I did. 

930. In aU cases the plan of a mine is of very great importance" to enable 
persons to judge where water might not accumulate ?-l think it is most 
important; no one can cany on a mine properly without the assistance of II 
plan, and every one could carry it on better if he had the plan of the workings 
to guide him. 

931. And would be able to judge of the safety and security of the mine, if 
, he had a plan of what had been done in previous years? - That is my opinion. 

932. Chairman.] Without plans it would be impossible for any owner of II 
colliery to know whether he was confining himself to his own limitS or not; he 
might work over his own boundary; if he had no plans he could not tell 
whether he was in his own ground or not?-There are cases of that kind, 
although t\vly are very rare; they generally dial it, and peg it out upon the 
tlurface. The pegs are soon pulled up; aod when two or more se~ are being 
worked in the same field, the complication is increased. 

933. Mr. Locke.l Are you aware of a law with reference to one person abo 
stracting or taking the coal of another; is it not penal 1-It is felony. 

934. In order to enable parties to avoid those penalties, the plan of the col
liery would be almost an essential thing ?-Yes; it is surprising what a number 
of cases we meet where encroachments have been made on other properties. 

935. Mr. H . .4.. Bruce.] Have you ever heard of a man being tried for felony 
for encroaching on his neighbour's coal ?-Yes; there was a colliery owner in 
Lancashire, who was tried 'and sentenced to transportation for seven years. 
I believe he was not sent out of the country. 

936. Chairman.] Are you aware under what Act he was tried ?-I cannot 
state the Act, but I have no doubt of the met. I am not sure whether he was 
1!ent out of the country; but if he was he has returned, and has II colliery, 
which I was through very recently. ' 

937. Mr. Stephenson.] There must lIave been somethiog peculiar in this 
-case which made the thing felony ?-I think it is felony if the encroachment 
has been mad~ wilfully. 

9S8. Mr. Baird.] Was it a case ofletting off water ?-I do not think it was 
a case of letting off water; if I am correctly inlormed as to the case, he 
worked under Wigan Churchyard. 

039. Cliainnall.] (To Mr. LafIClJlter.) Is Mr. Dickinson substantially correct! 
-1 heard the case tried, and the colliery owner was sentenced to transportation 
for seven yeartl. 

940. Mr. Locke.JWere there any peculiar circumstances connected with 
that case?-I believe he had been under 21 different properties, and got coal 
from them without raYing. 

94J. Mr.·Coyley. It was made out that he had not been accidentally tres
passing, but knowingly stealing coal ?-He had been stealing; and 1 happened 
to make the remark when he spoke to me afterwards, before he wa.q tried, 
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"How eoUld you do such a thing? "and he Said, eel did not think 1 was 
stealing; I intended to pay for it at some time." • 

942. Ckairmtm.] (To Mr. Dickin80n.) You have stated the two points YOll 
would insist on as to the mode ofinspection, the giving tb~ inspelltor the power 
of stopping the mine in cases of extreme danger, and to enforce proper penalties ; 
is there any other point to which you wisb to call the attention of the Com
mittee ?-There is another; the present Act for the inspectiOB of coal mines 
refers only to persons employed in or about rollieries, and does not apply 1;0 

the public. A colliery which is worked out, or which is standing, may have 
many of tbe shafts belonging to it unfenced, and in a .,ery dangerous state. 
so far as the public are' concemed, anda1so liD far as the workmen of other 
eoI1ieries are concerned, who bave to pass over that colliery to get to their work. 
Cases of that kind are common enough in StaffOl"dsbire: and the in!!)'leetor 
is not authorised under the present Act to interfere in sach a ease, he baa aD 
more power than another person. 

943. You would give the inspector power to ,order these pits to be properly 
fenced round; that the public should be protected from accident, and also give 
him the power of enforcing a penalty if his orders were not provided for r
Yes, the fencing of the pits is one of the regulations which 1 have laid down 
in the code which I think ought to be carried out ill every ease; and I think 
that in cases of that kiud the Act (mght to apply to the public, as well 88 to 
the persons employed in and about a colliery. 

944. Mr. Locke.1 Would you limit that to pits only, or extend it to stone 
quarries and various other· things that exist, equally ongerous in all parts of 
the country?-It would be desirable to extend it to pits tlf all dl'scriptioas • 
as we were speaking now of eoal mines only.l have limited it· to that. 

94.';. Suppose a limit were given to coal mines, do you see why tbeceal pit 
should be fenced off, and other things, 'weh lUI \!tome quarries, shwld .at be 
fenced o/f 1-1 think they shQuld aU be fenced. Ii yOQ have Been the S1Jl1fG~ 
shire pits, you will bow that there are may ixltpaths passing close 110 an open 
pit without any feTlcing about it, ·Uld every pel"StlD who tllmbles iDlio these old 
pits is Dot knOW1ll. There was onecaee, wBen I had the charge of tile Stalford-

, shire district, of a skeleton oeing pulled oW; of a pit, and there was great 
UDcertaintyas to whose remains it was. . 

'946.' ChairmQ1l.] Pits are mucb more 4langerous than quanies ?-YIIti! lal!& 

much more dangerous. 
, '947. Grass could grow over & pit so that a man CGuld not see what it was ? 

-Yes; unfenced pits are the greatest evils in Denbighshire ; I succeeded _ 
getting 84 pits filled u.p 'Or fenced in one c0lliery 1Iolone. 
. '948. When aceidents "4>ccur, the proprietor of the mine, by the present Act 
of Parliameut, is obliged to send !Ilotice of that accident to the Secrecary ef 
State ?-Yes; every life which is lost must he 80 reported within 24 hours 
after the occurrence of the death. 
. 949. ·Then . the Secretary u State communicatks with the inspector of tlle 
district? -That is the way in which we reeeive information of it. 

950. Would it be an improvement or not if the notice were 8ellt direct to· 
the inspector, at the same time as the one was sent to the Secretary r>f State· ~ 
-It would save time if such an arrangement were come to, and would add 
very little trouble to the colliery proprietors. It is very desirable it shouW. be 
done. . 

951. Would the time thus saved be of material importance ?-In some c_ 
it would; it would enable us to attend some inquests, wbich now there is JWt 
ime to attend.. 

9.S2. Mr. Lucke.] Give a case where you have not been able te atteDd an 
inquest, in consequence of the delay arising .from tile transmission of orders 
from the Secretary of State r-In <Ule instanee' the· coroner administered a 
lecture on my absence, and also attributed neglect to the Government in not 
having sent down an inspector, wben that inquest was being held, before it 
was possible for me to have received notice of the accident; and the inquest 
was tmished before 1 received any notice whate'Ver of it. 

953. ~lr. Fitzroy.J Is not the inquest usually adjourned, £ol" the p~ose of 
your attendance, if you are not present at the first commencemen~ of It ?-As 
a genera.l rule it is; but if 48 hours have elapsed, the coroner is Dot bound to 
adjourn it, and in some cases he does not. 

954. Mr. 
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954. Mr. Locke.] In a case of so much importance, it it not desirable that it J.DickiR'.", Esq. 
should be adjuurned ?-It ie very desirable it should. 

955. Do you DOt think that would be a better DIode of eliciting the trUth, 2. June .8SS· 
giving sufficient time for the inquiry, rather tho it should be hurriedly pro-
ceeded with; and tbat instructions should be sent directly from the owner of the 
pit to the inspector i-It very often is & very great adV&Dtage to the inspector 
to be early at the Bcene of the accident, as he it able. to see the cireumstrutces 
exactly as they were at the time of the accident; whereas, if two or three days 
elapse (which do elapse undel' the present system) th& circumstances under 
which the accident happened may have been very much altered. 

956. That is one of the circumstances which would justify you in giving that 
reeoJJl1llendatiolll, whatever> other ineonveaienees there may b-, in the order Dot 
passing through the Secretary of State's Office 1-1& is.; but I would still have a 
notice to pass through the Secretary of State's Office, in the usual way. 

957. Cll4irman.] Can you conceive any inconvenience from adopting such a 
plan ?-Noli !KIY; indeed in Bome eaBeS it is done now'. 

958. You, in conjunction with Mr. DUim, Mr. Mackworth, and Mr. Wynae, 
made Bome experiments with.reference to the steam-jet. and furnace power, at 
Seatcm Delaval Colliery 1-1 did. 

95!1' When was· that 1'-On the 16th and 16th December last. 
960. Did you go in consequence of any order by the Secretary of State ?-, 

No, we Bad no ord" from the Secretary of State; but Mr. Wood was at tha~ 
time IIlBking some very, extensive experiments at Hetton and Killingworth; 
those experiments which he undertook to make in hi& evidence of 1852; and 
we went down with the view of seeing them, and also with a view of seeing the 
experiments which Mr, Forster also undertook to make at South Hetton, as a 
check upon Mr. Wood's; and being in the neighbourhood, we were naturally 
anxious to see Seaton Delaval, which had been put forward in two Parlia
mentary Committees as the chef-d'oouvre of steam-jet ventilation. 

961. Mr. Forster is the manager of Seaton DelavaI?-The manager and 
viewer. 

96~. Did yo II apprise Mr, Forster of your intention of going there ?-We did. 
Mr. Dunn wished us to WTite a general letter ; we said" "You are the inspector 
of the district, and the letter had better go in your name." The letter was 
accordingly sent, requesting permission, to visit Seaton Delaval and South 
Hetton. We were informed in reply that thee arrangements at South Hetton 
were not complet~d; and it was stated that as there was such a prejudice against 
the steam-jet, Mr. Forster would very much prefer if we would postpone our 
visit to Seaton Delaval Colliery until he was able to accompany us himself, 
being IBid up at the time from an accident. 

963. Did you in consequence postpone your visit I-We discussed his answer 
over; and we thought as we were all then present, and it would nut be convenient 
for us all to meet there again without very great loss oftime, and as in these 
northern collieries there is always an intelligent resident ,-iewer as well as a 
principal viewer, and as we went there without any bias whatever. but simply 
with the intention of testing the facts with respect to the ventilatiun, therefore 
we wrote a second letter to him. 

964. When you visited Seaton Delanl Mr. Forster was not present ?-No. 
965. You were accumpanied byethe resid • ..nt viewer?-Yes, and also by the 

overman, Bnd also the predecessor of either Mr. Forster or Mr. Lamb. 
966. Did you make Bny experiments on· the ventilation of the steam-jet?

We did. 
967. State the results of those experiments r-This is the report which we

Dlade on it. 
96S. Mr. Fitzroy.] Was this the first experiment you had ever been present 

Nt of the steam.jet ?-. No, it was not; I had been present at other experiments 
ot' the stpam-jet in other collieries. 

969. Mr. Cayley.] Where had you seen it?-At the Wardley pits, in the 
W urslpy Colliery, in Lancashire, where 90 steam-j~ts were tried first at five 
yards from the top, Bnd afterwards lower down. I had also seen it in operation 
at the Duffryn Colliery, and at other places; I think the first application 1 had 
ever seen of it was at the Dowlais Colliery. 

970. CAainnan.] At Seaton Delaval it was applied in a superior manner, and 
in an improved manner to the others you had seen 1-lt was. 

0·i6. H 4 9i I. State 
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9il. State to the Committee the result of your experimenttl r-I may 8~ 
this: that the SE'.aton Delaval application of the steam-jet is not one of the ti 
I ha\"e seen; 1 think the jets, as recently applied by Mr. Darlington, at I 
Hall, are done in a superior manner to Seaton Delaval. 

972. Have you in your hand the report of those experiments ?-This is tll 
report of the Seaton Delaval experiments. 

973. Which way was the steam-jet applied at Seaton Delaval r-It is aU 511 
forth in the report. 

974· Mr • . Locke.] What was the depth of the main shaft at Reaton Delaval',\ 
-The colliery is ventilated by four down-cast shafts and one up-cast shaft, eac~ 
eight feet in diameter, and 212 yards in depth. 

975. What is the average distance from the four down-cast shafts to the up~ 
cast shaft ?-They are all in a group together. . 

976. Chairman.] How many splits of air are there 1-Three main splits. 
977· Mr. LocAe.] What is the distance that the air has to tra\"el under

ground from the down-cast shaft to the up-cast I-The longest spUt is seven 
thousand six hundred and fifty yards. 

978. I should still like to know what the distance was between the two 
shafts; you have givE'n us the course of the air; what is the absolute distance 
between the two shafts I-We did not measure it, but I should think about 100 
yards. 

9i9. Chairman.] What is the ventilating power at Seaton Delaval r-Four 
boiler-fires, 33 steam-jets, and the discharged steam from an underground 
engine, and a gas apparatus, of which five retorts are kept at work, aU placed 
near the bottom of the up-cast shaft. 

9 !lo. In addition to the steam-jet, these boiler fires tend to the rarefaction 01 
the air in the shaft! -No doubt of it. 

g81. Describe the operation of the steam-jet ?-I think it acts partly by 
propulsion, and partly by rarefaction. 

9112. Where is the steam-jet placed at Seaton Delaval r-Close to the bottom 
of the up-cast pit_ 

g83. Mr. H • ...4.. Bruce.] There are a great number of steam-jets; are they 
all in the same place 1-They are placed on radial arms. 

984. All at the bottom of the pit ?-All at the bottom of the pit. 
985. Mr. Locke.] When you said, placed at the bottom of the pit, how far 

from the fioor of the mine. or from the roof of the mine ?-It may be about 
20 feet above the roof. J did not measure that, but 1 should suppose about 20 
feE't. 

986. Chairman.] In the pit 1-Yes. 
g87. State to the Committee the experiments that you made, and the 

greatest velocity of air you obtained? -- I may state that we took oUf measure· 
ments twice. Finding those of the first day differ so VE'ry materially from those 
which had been put forward by Mr. Forster and others, we determined to repeat 
them the following day_ Wedid so, and with numeroUll checks. We measured 
the air twice in the up-cast pit, both which measurements correspond very 
nearly together. We also measured the air twice over in the different splits, 
and all these different measurements agrE'ed very closely together. The 
following is an abstract: "T()tal air going into the workings, with the 33 
steam-jet.'i, 4 boiler fires, and gas apparatus at work: temperature of up
cast, 130·; temperature of down-cast, 42°; difference of temperature be
tween down-cast and up--cast, Sso. Water-gauge, 1fJ. inches. Barometer, 
28~ inches; 33,626 cubic feet of air per minute.-Total air going into the 
'workings without the jets; temperature of the up-cast shaft 120'; temperature 
of down-cast, 45°; difference of temperature of up-cast and down-cast, 75', 
29,999 cubic feet of air per minute.-Increase by jets and an increase of 13' 
of temperature between the up-cast· and down-cast on the 16th of December, 
3,627 cubic feet of air per minute.-Increase by jets on the 15th of December, 
3,474 cubic feet of air per minute.-Increase of water gauge by jets and tem
perature 16th of December, 1 fifo - 1 fu = io". inch. Amount of air obtained 
per lb. of coals consumed by the boiler fires and gas apparatus, 1,372 cubic feet." 

988. At what part or tire up-cast was the temperature measured ?-At 30 
~~. . 

989. Mr. Stephenson.] From the surface I-Yes. 
990. Did you not take the temperature down at the bottom also ?-We did 

not; 
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not; we could not well get it; in the middle of the shaft is the proper place to J. Dicki",on, Es'l_ 
take the temperature. You cannot do that without a'registering thermometer; 
and they are all so liable to get out of order, that we preferred taking it near ... June 1853-
the top. 

991. Have you based any calculation of the quantity of air that would be • 
discharged by the up-cast on that data ?-We have not. 

992. You have made no use of them, but merely as the records of the fact? 
-Merely as a comparison of temperatures; all the temperatures being taken 
at the same depth in the shaft. 

993. Chairman.] Is that the report that you have in your hand 1-It is. . . 
[Tile lYi/ness delivered ;n the following Report:] 

THB colliery is ventilated by four down-cast shalts and one IIp-cast shaft, each eight feel 
in diameter and 212 yards in deptb. 

There are three main splits of air. 
The engine plane split is '7,660 yards in length; average of sroallest "rea, 80 sq uare feet, 

at one point, through a whin dyko, the area being 46 feet. It i. subdi~ided ILt the furthest 
"art of tbe COUrie, Hnd before reacbing a f.1l of roof, which had taken place about the 1l2d 
of November, and which was examined at the lime of Ibe experiments, ami f~ulld to offer 
no appreciable obstruction '0 tbe free passage of air: a result whicb also appears by the 
meRsurement of air on tha 11 th of December, as laken by the master wasteman, and 
entered in the colliery book, which shows n partial increase. 

The VictOl'ia split is 4,400 yard. in length; average are., 80 square feet. and it ('asses 
through regulators. 

The boiler-fires .plit i. ) 00 ya,'ds in length, and pass~s througb a regulator 2! square 
feet area, 

Thc vt'Dtilniing power consists of foUl' boiler fires. 33 steam·jets, the discharged steam 
f,'om an engine, lind n ~as appa",tus, of which fiv" retorts are kept at work, all placed near 
the bottom of the up-cRsL .ltaft. . 

Tw .. of the hailer. Hre ellch 26 feet long, six f.et diamete,', spherical ends, wbeeillues ; 
,he "ther two ure each 311 feet long by fiv. feet diamett'" spherical ends; fire sur lace, five 
leet by lour feet, wbeel lIue.. . 

The boiler botlnmsllre about four feet nbove the fire-bars. . 
The four boilers are cOllnecled, and work an undergl'Ouud engine of 27-inch cylinder and 

five feet stroke; nominal power, of 60 horses. . 
Two drifts of 80 square f .. t area discharge tbe products of combustion and the return air 

into the shaft, in one of which is ,be exhau.t.pipe, seven inches in diameter. 
When the engine i. not at work, the boiler-fires split i. partially closed, and the fires 

.Iacked. The jets are at work night and day. 
The .tated consumption of fuel for the four boiler-fires and five gas retorts i. at the rate 

of 411 tubs of '76 cwt. each per day; pressure of steami 31i lb •• per s'l.u8re inch. Besides 
tbe en!!illeer, olle man and two boys are employed at tbe boiler-fires m tbe day, and one 
man at night. Tbere are 38 steam-jets, witbout tubea or cylinders, placed ill ei2h~ radial 
arlllS, four in each arm, and one in the centre; tbey are 11 inch in diameter, and 206 yar,l& 
from the tal' of the shan. 

ABSTRACT o(the Amount of Ventilation as taken from the Colliery.Book • 
. .. 

. --. 

- Engine Plane. Victoria. Engines. 'tOTAL. 

1851 : Cubic Feel. Cubic Feel. Cubic Feel. Cubic Feet. 

ll6 Noyember - - 30,671 )6,428 10,000 '71,999 

30 November . - 98,6?1 16,616 18,000 73,186 

10611 : 

Iii April - - - ",n, '7,290 18,000 69,li64 

lI9 June - - - 46,818 9,317 16,000 '73,)36 

30 October - - 45,818 12,480 19,1136 '7'7,93'& 

11 December - - 46,818 14,400 . 110,000 80,216 

The fourth boiler hila been at work for about five weeks. 

I 
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FUlltr EXPE&llIIBRT, 16th of December. 

Present, Messrs. Dunn, Dickinson, Mackwortb, Wynne (in"peoton); Lamb retlideD~ 
viewer; Rubinson, ma.Ier wastemaa. and overmen, &c.; with .team-jete, COllr b~iler fIrea,l 
and five retorts at wurk. 

AMOUNT of Ventilation taken in the Three Splits, with Three 
Anemometers, simultaneously. 

Veloeltr. 
An .. Cuble 'eet 

par Minute, of A!. 
ill PeeL In P .. 1. p8l'Minute. 

Engine Plane Split - 196 X '72 ~ 14,112 

Vicklria - ditto - 160 x 64 - 8,100 

TOTAL Air going inkl the Workings - - 12,212 

The ahove measurements corrected for the friction of the anemometet's : 

Cable P .. t 

Ve1oe1lJ· PriCIIna, A>ao. of Air 
In Peel. per Miuute.. 

Engine Plaue Split - (196 + 38) x 72 - 16,848 

Vicklria - ditkl - (160 + 98) X 64- = 13,392 

TOTAL Air going into the workings - - 30,240 

Velocity. ""..,In Foel. 

Boiler Pires Split - 3,'721 X 2 j == 8,682 

TOTAL Air going through the Shafts • • 88,922 

Water-gauge in drift, 880 yards long; between bottom of up-cast and dowD.-cast abafts, 
1 /0\ inches. 

• 
SEeO!!D 'EXFE&IIIIIERT, 16th of December. without me Steam-j~t8. 

The J eta were abut .olF at 12 h. 3-m. Experiment at 2 P ••• Correcting as before Cor 
the friction of the anemometers. 

Cablc ree' 
Ve1oe1lJ· Prletle .. A .... of Air 

per ltiDOte. 

'Engine Plane -Split - - (1'72 + 34) x '72 = 14,832 

Victoria - ditto 

Boiler lFirel Split 

- (126 + 96) x 6{ = 11,934 

T&'tAL Air going into the Working. - - 28,'788 

- (118 + 95) X 68 = 12,238 

TOTAL Air going through the Shafts 39,00" 

Cuble Poet 
of Air 

per Minute. 

TOTAL Air j(oing through the W OIkingB} 
. witb the Steam-jets at work • _ - 30,240 

TOT~L Air going through the Workings} _ 26,'768 
wlLhout tile J eta - - - • 

INCREASE by thelJeta - - - 3,4'7" 

Water-gau~ 
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Water-gauge at 2 h. Om., li'.1. inches; increase of water-gauge by tbe jets, 1/0". - INa 
= tH inch. -

Temperature of dowll-cast air, 47'. 

Mean temperature of tbe air in tbe mine, where the experiments were taken, "Il". 
Simpiesometer, 29/."0 incbes. 

The thermometer in the up.., ... t fen down the shaft before any observations were taken. 

16th of December.-Present, the same t'eraons as on the 15th. 

FIRST EXPERIMENT. 

Air measured wilh one anemome ..... in the u1H'l'et ahaft, at JO yard. from the top. 
Velocity, 1,008 i reet per minule, x 601 square reet area, = 60,0611 cubic feet per 

minute. 
Barometer at 28 i inches. 

Temperature of downcast air - - - - - 42' I 
Ditto - of up-cast shaft, at 80 yards below the top 130· 

Average temperature of the air in the mine when the experiments were taken 60· 

Difference of temperature 80' 

Allowing.6.. for expan.ion of air, for a degree of beat at 81· gives 130'- 310 = 98·, aoll 
40' - 81' = 10°; theo 480 + 98', 480 + 111" = 60,669 cnbie feet: _ 43,666 cubic feet. 

43,666 cubic reet is the volume of air in the mine, at a temperature of 60·, obtained 
from the mea.urement in the up..,ast shaft, no allowanubeing Illade for the friction of the 
anemometer. 

SECOND EXPBRIMENT, 16th Df December. 

With steam-jets, 4 boiler fires, and:; gas retorts at work. 
Taken simultaneousl,. in thea splits, .. ith3 aRelllomet_, at '12 h. 30 m., p. m., ud 

corrected, as before, for the friction of the anemometers. 

Engine Plane Split 

Victoria ditto 

Veloelty. 
i'eoI, 

Pr1ctlOD. 

(297 + 6) x n 
(168 + 98) x 64 

TOTAL Air going into the Workings 

= sa,IU 

=0 13,:1" 

- - 33,626 

Boiler fires split, 107 x 66, taken by the colliery anemometer 
which shows too high a •• Iocit, for air - - - ~ 12,006 

TOTA(. Air going through the Shafi& - - 46,632 

Temperamre of up-c:ast -

Ditto • oC downcast 

Water-gauge, 1/0\, inch. at 1.2 h. 30 m. p. m. 

Total air, in I .plits, 8S above, at 60· 

Difference 

• 

_ 130· 

42' 

88" 

Cable Peet. 

- 46,632 

Air in np-cast, corrected to 60', as per preceding -experiment - 43,656 

Difference between this measurement and the preceding ooe - 1,117 • 
• 

I:z THIRD-
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J. Dieki_, E"'I' 
_ THIRD 'EXPERIMENT, lOth of December. 

1l1"J~ne 1"853. -" With steam jets, 4 boiler firel, and 6 gas retorts at work. , I 
MeRltlrement. tsken by the agents of tbe colliery, in the preaence of the in.pectora, with 

powder Bmoke, on walled headings, 00 feet long, Ilt 3 p. m. 
Poet, 

per KlBule. 

Engine Plane Split - - 400 

Victoria ditto - 267 

Ana 
luP_L 

x 67 

x 62 

= 

= 

Cablc '.t. 
20,800 

13,364 

TOTAL Air going into the Workings - - 40,164 

Measurements taken at the SBDle time with the anemometer gBve-

Engine Plane Split, 
Vi_ctoria ditto 

Ve!oetty. 
"FrIction 
IB Peet. 

(39P + 6) x 
(246 + Ii) " 

67 = 26,466 
62 = 13,000 

TOTAL Air going into the Workings - - - 39,466 

The trial by powder smoke gave therefore a higher re.ult by 699 cubic feet per minute. 
The meAsurements by powder smoke were laken at separate times, an.1 the boiler-firea 

split did not admit of being meRIul"ed with powder smoke. It i. evident that at the times 
these measurements were taken the air was distributed in a different manner. The mea
surement. afford, however, a means of calculatillg the ventilation which would hue been 
indicated by powder smoke if it had been applied at the several splits Bimuhaneously. 

Engine Plane 

Victoria 

Amount 01 Air 
by 

ADemometezo. 

26,466 

13,000 

Amount of Air 

117 
Powder Smoke .. 

26,800 

AmoDot by 
Anemometen. 
Slmultaueoal 
ObJenation .. 

l3,364 .. 

20,234 

13,391 

Amount of Air whJl!h 
would have t.m.howo. 

by Powder SmolL., 
hMI thespllut.nm_. 
lUNd. .imuIIaDlOUIlr. 

20,490 

13,7611 

TOTAL Air going into the Workings, if taken } 
simultaneously by powder smoke - - -

• 342'-6{ Cubic , ~ Feet. 

Boiler Fire Split, adding} 39,466 
tbe firs! two ratios _ 40,164 = J 2,006 12,210 

TOTAL Air passing through the shafts, if taken} 
simultaneously by powder smoke - - -

46466f Cubic 
, l Feet. ---

"FOURTR EXPERIllEIIT, 16th or December. 

Without Iheiteam-jels. The jets we"e Rtopped at 411: 30m. p.m., the opening for the 
split to the boiler fires being nearly closed, the engine stopped working, and the boiler fir ..... 
checked. The measurements were taken simultaneously with three anemometer. at 
6h. 30m. 1,.01., corrected for the friction of the auemometers as before. 

Engine Plane Split 
Victoria - ditto 

Veloe\ty. PrlctlOD, 
Feet. 

(261 + 6) 
(1286 + 97) 

x 
x 

A .... IB 
Feet. 

67 = 
64. 

TOTAL Air going into the Workings - - -
Bniler fires split - - - - - 61 x 68 _ 

TOTAL Air passing through the Shafts _ - -

Cubic Peet 
per Minute. 

J7,822 
12,177 

29,999 
2,998 

---
32,91)7 

---
Water-ga~ge, 1 & inch e •• 
Temperature of U'ji:cast" Shaft _ 

Ditto - - Do .. neast -

Difference 

- 120· 
~6· 

76° 

COU.~ 



SELECT Co}lMlTTEE ON ACCIDENTS IN COAL MINES. 69 

COALg USSD. 

Quantity stnted by th .. resident .iewer at 36 tub. in 24 hours fur 3 boilers and the gas 
retort., the coke from the retorts being used in the boiler fires, and one-fifth more for 
ehe fourth boiler, viz., 42 tu!.s : 

42 tubs each 7 a cwL = 36,280 Ibs. per 24 hours, or 24 jIbs. per minute. 

'WIth tlte Jetl on, 
Cubic Peet 01 Air .... IDg through 

tho abara per Minute. 
L .... or Cool •• 

- . 
24 j =' 1,862 cubic feet of air per lb. of coals. 46,632 

With the Jeu oa, 
Cubic Feet or Air gOIDII' Joto the 

Worklol' per Minute. 
Lbo. of Cool .. 

33,626 1,372 cubic feet ofairperlb. of coals. 

But as tbe consumption of coal. i. much above the average when the jets ore 011, aud the 
-engine working, the actual economy of ventilation i. much below thi •• 

Allowing 300 cubic feet of air as the quantity usuAlly employed for the combustion of 
lIb. of COR 1., 24 a lb •. x 300 cubic feet = 7,360 cubic reet, the qURntity taken from the 
boiler '''' ... plit to feed the fires. It i. evident that in tbe la.t expel'iment made without 
the jets thRt the hoiler fires, with a split of only 2,968 cubic feet of oir must have been 
.ve1·Y low. 

Assuming each boiler at 30·horse power, 3,400 cubic feet of steam must have been given 
off' per minule at atmospheric pressure. 

rn conclusion, we heg to preaent the following summary of the ventilation of the Seaton 
Delava! Colliery: 

Cubic Feet of Air 

'fotal air going into the workings with the 33 steam jets, 4 boiler fires, 
and gR •• pparatua at wOl·k. Temperature of up-cast, 130·; temperature 
of down.cUlI, 42'; differenc!.' of temperature between down-cast and, 
up-ca.t, 86'. Water Jl:8uge, 1 -IJ. inches. Barometer, 28 j inches 

TOlal air going into 'lhe workings without the jels; temperature of the up
cast ahaft, 12D' ; temperolure of down-cast, 40'; difference ofternperature 

per Minute. 

:i3,626 

of up-cast and d<)wn-cast, 76' 29,969 

rucreose by jets and an increase of IS' of temperature between the tlp_} , 
cast and down·cast on the 10th of December _ _ _ _ _ 3,627 

Increase by jets on the 16th of December 3,474 

Increase of water gauge by jet. and temperature 16th of Decem
ber, 1 -fa .. - J fda = 1'& inch. 

Amount of air obtained per lb. of coals consumed by the boiler fires and 
Cubic Feet. 

g08 appal'Rlus - 1,372 

994. Mr. Locke.] What was the amount of ail' passing through the mine 1- . 
33,626 cubic feet per minute. 

995. Chairman.] Under what circumstances?-Thatwas with the jets, with 
,the boiler fires, nnd the gas apparatus at work. 

996. Mr. Locke.] At what temperuture was air admitted into the down-cast 
,shafts ;:-At 42 d!'grees. 

997. And you have not the temperature of the air as it passed over the jets, 
but you have it within 30 yards of the top of the pit 1-lt was there 130 
.dt'grees. 

998. Where did you measure the current of air, in order to ascertain that 
quuntity?-In the workings. 1 measured the large intake as the air was going 
illto the mine, about half a mile from the shaft. 

999. Whut do you mean by the large intake ?-The principal split of air 
bl'fore it is distributed. We took the temperature of the different splits as 
·lIIeu.~ured. 

1000. In, this mine· way you wl,luld have the combined quantities of the four 
down-cast shafts ?-Yes; four down-casts. 

1 uo I. All concentrated in that mine drift-way ?-Y es; but there were other 
0.;6. I 3 two 

J. Di&i .... ., Esq. 
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J. Dieii_ .. EIq. two splits, in addition to tbi~ one, all of which received a portion of the air 
from those down·cast pits. 

SI June 1863. 1002. This way you speak of was not the only one t-No, it was not the 
only one; it was the main split. 

1003. You took the velocity in that air·way and in the other air-ways coming 
from the four down·cast pits 1-Yes. 

1004. Was there any material variation in the temperature of the air in that 
distance ?-There was no material variation. 

100.1. Did you take the temperature there when you took the velocity?
Yes; we took the temperaturl's there also. 

1006. You took the temperature, from which you made your calculation, at 
the spott-Yes. 

1007. Shall we find in that report thl' me-an of all these three drift-ways, and 
the velocities from which you deduced the quantity of air passing through the 
mine?-Yes; all these particulars are given, and the friction of the anemo
meters is also shown. 

1008. How do they work the mine at Seaton Delaval, is it pillar and stall, or 
long work ~-It is pillar and stall; the ordinary work of the n9rth of England. 

100g. Are there many stoppings or traps in that mine; in 7,000 yards, for 
instance ?-There are a large number of stoppings. 

1010. Is it one of those pi1.li where you will find, on an average, that there 
is as much friction and resistance to the pa&Sage of air as in ordinary cases ?
Yes; I should consider it an ordinary sample. 

lOll. l\Jr. Stephenson.] Of the pillar and stall ?-Yes. 
• 101~!. Is there more friction in the pillar and stall way of working, than in 

"the long way of working 1-Yes; I stated that fully at the commencement of 
my evidenoe; I am now speaking of pillar and stall collieries. 

"1013. Mr. Locke.] In drawing a comparison with any other system of ventila
tion, it should be borne in minp that the friction and resistance, being the matter 
to be overcome, is the question to be taken into consideration in estimating the 
vahle of the means employed r-No doubt of it. 

1014. Chairman.] Ho.w did you ascertain the exact value of the steam-jet in 
your experimentil, because in your Teport you seem to have had the steam-jet, 
four boiler fires, and Bve retorts at work 11t the same time 7-We next stopped 
the jets to ascertain what amount there was without them. 

1015. Mr. Lot:ke.] Before you leave the jets, what was the elasticity of the 
steam as applied to the jets during the operation; during the time you were 
measuring the qnantity of air, what was the pressure on the valve? -These are 
-all "Set forth fully in the report; 35 lbs. to the inch. 

1016. Was all the steam passing off into thesteam-jets that was generated 
in those four boilers ?-The fow: boilers were used to work the under·ground 
engine. 

1017. Were the four boilers connected simply with the steam-jet, or was the 
steam from them used for any other purpose ~ - It was used for working an 
under-ground engine also. 

10 18. Could you give any notion as to what quantity of the steam was ab
stracted from the boilers for the use of the engine, and that which passed off to 
the jet ?-I have not gone into the question to separate it. :.. :;:. == 

101g. Chairman.] The discharged steam from the engine passes up the pit? 
-The discharged steam did; it was discharged into the returned air drift, and 
went up the pit with the returned air. 

1020. Mr. Locke.] 'Vas there any steam passing into jets other than that 
coming from the engine ?-The jets were fed from the boilers direct. 

1021. As wcllllsfrom the issues of steam coming from the engine ?-The jets 
'Were not at all fed by the steam from the engine. 

1022. Have you made any dissection of the quantity of air that has paosed 
up, to see what was due to the steam-jet, and what was due to other causes, 
namely, furnaces, and the issuing of steam from the engine ?-In the second 
day's experiments the increase with the jets and 13° of temper-dture was 3,627 
cubic feet per minllre. On the former day the increase was 3,474 cubic feet, 
but in consequence of the thermometer being dropped down the pit the tem
perature was not ascertained. 

1023. Mr. 
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1023. Mr. Sfephemon.] Under the same circumstances ?-The measurements J. Dicltin.tm, Eoq. 
were taken under the same circumstances. 

1024. Chairman.] Did you try any experiment of putting out the retorts, ~1 June 1853. 
stopping the engine, and applying only the boilers to supply the steam-jet ?-
We did not; it would have been impossible to have worked the steam-jet with-
out baving the fire under the boilers. 

1025 Having the fires under the boilers and stopping the engine, and 
putting out the gas retom ?-We did not. 

1026. Mr. Locke.] In point of fact, so far as a simple st'tam-jet iscoDcerned, 
you did not try that experiment ?-We did not try that experiment. 

1 0 ~ 7. OIa;'"1II,m.] Do you not think, having all these powers at work, this 
engine pumping steam up the up-cast shaft; the rarefaction of the aircaused by the 
boiler fires and the retorts would not create a certain current of air, that would 
prevent the power of the steam-jet in sid of it being fairly tested?-The til'st 
quantity of air we ascertnined, is the quantity of air with the steam-jet and these 
united powers at work; the st'cond quantity is with these united powers at work, 
without t.he steam-jet; and the difference betwt'en the two is the increase 
~~~~tob_m¥ . 

10~8. Mr. Locke.] l'rom your figures, what was that?-In one case it was 
3,627 cubic feet, and in the other 3,474 cubic feet, per minute. 

1029. Upon an aggregate of upwards of 30,000 ?-Yes. 
1030. You D.ake the deduction from that experiment, that the jets were, in 

the proportion to the others, 118 1 to lOin ventilating power ?-That was about 
the increase that the jets gave to the ventilation; but there was a material dif
ference in the temperature of the up-cast also., which in itself might accoun~ 
for a considerable proportion of the increase. 

1031. Might not that have arisen from the steam-jets themselves ?-Partly 
from the steam-jets, and partly froro a larger supply of fresh air being sent tc) 
the hoiler fires when the jets were in work, whicil caused a more perfect com~ 
bustion of the fuel, and raised the temperature of the up-cast shaft. 

1032. When there was a large quaDtity of air passing to the f~rnace fires, 
was it in consequence of the steam-jet ?-Partly in consequence of the steam
jets, ami partly in consequence of more steam being required when the engine 
was at work. With the engine standing, it was necessary to sltut the dampers. 

1033. Do you know any other cause for raising the temperature in the up~ 
cast shaft excepting the use of the steam-jets in the experiments you tried?
Yes; I think, in addition to the temperature which would be obtained from the 
steam coming out of the jets, that there wouid he a larger quantity of air 
passing through the boiler fires, which would have the effect of creating a more 
perfect combustion of coal, and of increasing the temperature of the up-cast 
shaft. 

1034. You do not think that that increased quantity of air passing through 
the fires was due to the abstraction of steam by the use of the jet 1-1.IIot to that 
alone. 

103.~. Was it to any part ?-Yes. . 
1036. Was it to a chief part, or to a small part, in your opinion ?-I should 

not like to venture an opinion as to what proportion, I think it; partly due to 
both. 
~. 1037. Mr. Stephenson.] When you have no steam-jet working, you shut the 
dampt'rs C)f the boilers, do YOll not ?-Yes; the dampers or the ~lide that regu
lates tlte supply of air to the boiler was closed, or partly so, when a large supply 
of steam was not required. 

1038. Wh"n rOlt put on the steam-jet you then had an increase of ventila
tion as a consequence ?--Yes. 

1039. But, in order to put on the steam-jet. you must consume two or three 
times the quantity of fuel under the boiler that you were consuming previously 
to putting the steam-jet on ?-No doubt, with more air to the boiler tires, tlW 
consumption of coal is going on more rapidly and more perfectly. 

1040. The increase of ventilation that took place when you put the steam
jet on, was the joint effort of the steam-jet, plus the coal consumed under the 
boilers 1-Yes; and also the more perfect combustion of the coal, which is most 
important .• In the Seaton Delaval up-cast the cloud of black smoke that rolls 
out of the top ~ only half consumed_ 

1041. In your report, the increase of ventilation which took place when the 
0.76. I 4 . steam-
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steam-jet was turned on, would not be really the true representation of the 
increase due to the steam-jet ?-No, it was due to the steam-jet, and to the 
increased temperature of 13 degrees. 

1042. And to the large additional consumption of fuel under the boiler ?-Y es. 
1043. Therefore it was a joint effort; the increased size of the furnaces and 

the steam-jet r-Yes; it was due ~o the steam-jet, and also to an increased con
sumption of coal, and also to a more pel'fect comhustion of coal. 

1 044. 1~hat would still leave the effect of the steam-jet less than apparently 
the report :-Yes. 

1045. Did you measure the quantity of fuel that was being consumed under 
the boilers with the steam-jet at work, and without the steam-jet being at work? 
-We did not measure it. 

1046. Mr. Baird. J You say you got 3,400 feet of additional current hy the 
steam-jet, do you think any of that was carried by the propelling power of the 
steam, or was it entirely owing to the increased temperature of the up-shaft I
I think some of it was due to propulsion. 

lo4i. Even so far down as that 1-Yes. 
1048. What portion r-I should 110t like to venture to separate those quanti

ties; I should prefer not giving an opinion on it. The amount is so small as 
to be scarcely worth separating . 

. 1049. Mr. Locke.] Have you formed any opinion as to what quantity of air· 
would have passed up that shaft if you bad employed tbe four boilers and the 
steam-jets only ?-There are only the gas retorts in addition. 

1050. And occasionally tbe steam-engine ?-Yes; occasionally the discharged 
steam from the steam-engine. I think tbat, with one of thl'se boiler fires, and 
a.liberal supply of fresh air to it, and no steam wbatever, I would undertake to
send as much air up tbe pit as is now going by the entire powers that were at 
work . 
. 1051. You were understood to bave formed thls opinion, that you could by 
means of those boilers, and by the rarefaction of the air passing from themr 
send more air up that pit than is now being sent up by those means, even with 
tbe additional use of the steam-jets ?-I think I could; with those four boiler 
fires, ·and with a more liberal supply of fresh air to the boiler fires, I would luate-
rially increase the temperature in the up-cast pit, and draw more air through 
the workings. 

1052. That you say, notwithstanding the eKperiments you haTe made, which 
show an increase of 11) per cent. by the use of the jets in the shalt 1-
Yes; but I should not recommend doing that with boiler fires, because by 
sending so much air to the fires you ·would burn your grates and boilers out. 

1053. You tbink the proper mode of doing it would be to use the ~team-jet 
as an auxiliary r-No; the proper way would be to put one eight-foot furnace
at the bottom of the up-cast shaft, which would give more air than the whole 
of the powers now at work. 1 think one eight-foot furnace. properly con
structed at the bottom of the up· cast shaft, would give more air than the 
whole of the powers now at work, and with a very much &maller consumption 
of fuel. 

1054. MI'. Stephen&on.J How far is the steam-engine from the bottom of the 
shaft ?-It is not very far. 

1055. Is it 50 yards ?-Perhaps 50 yards. 
. 1056. Then the steam is delivered from the engine after having performed 
its duties there, and does not come into the shaft 1-lt comes into the drift, and.. 
then into the shaft. 

1057. Therefore, there is no additional power obtained from the exhausted 
steam of the engine r-l do not think there is much, if any additional poweJ: 
obtained from the exhausted steam of the engine, because in the split of air 
which I measured several times when the engine was running, and several 
tinJes when it was standing, there was scarcely a perceptible difference in the 
quantities. . 
, 1058. Chairman.] Is ther~ no additional velocity due to tbe wailte steam 
from the engine ?-Very little. Tbere is a long train of about 100 waggons,. 
which might retard or assist the current much more than the discharged steam. 

1059. Mr. Locke.] In your report it is stated that there was a pressure of 
steam of 35 Ibs. to the inch, at the boiler; during the time these experiments· 
were made. was the engine at ~mrk or not 1-Yes, the engine was at work; it ,. , _ was 
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'Was at work at intervals, and standing at intermls; but it made no material J. Dicki" •• ", ESfl_ 
diffel"t'nce in the quantities of air circulating through the different splits. _. ----

1060. Did it make any material differt'nce in the pressure of the steam OIJ.ne 18;.~ 
itself, and the boilers, as applied to the jets ?-I think not, with four large 
hoilers at work. 

1061. Would the same quantity of steam be passing to the jets whether the 
engine was at work or not ?-I should think the four boiler fires are adequate 
to the jets and the engine. 

1062. And therefore you gh·e it as your opinion that the pressure on the 
valve would be the ~ame, and the elastic force of the jet would be the same, 
whether the engine was at work or ,.not:-:-Yes; I think there woUld not be any 
material difference with such a supply of boiler power, and considering that the 
supply 'ilf air to the boiler fires was regulated to the quantity of steam required. 

1063. Mr. Cogle!!.] Is it your opinion that high pressure steam would pro
duce a power proportionate to the height compression, or elastic force of the 
steam ?-In the experiments which I have made with steam-jets, it appears to 
me, the higher the pressure of the steam the greater the amount of propulsion 
obtained hy it. 

1064. You have stated, in this case at Seaton Delaval, thel'e wa.' only a pres
sure of 35 pounds to the inch? - Y es; all these things are stated in the report. 

1065. Could you not have used a greater pressure if it was necessary?
J do not know whether we could or not. It was not stated to me whether it 
could be done or not; we took the usual pressurt'. 

lotili. Are not cylinders often worked with 100 pounds pressure to the inch? 
-WEl made our experimt'nts under the ordinarY circumstances in which tHe 
colliery was worked; we asked for no alteration; and I am not aware that any 
was made. 

1067. In what way did the men connected with the mine assist you in YOUl' 
t'xperiments ?-There 'Was one of the under~managers with each of us at the 
difft'rent splits w he.rl' we took the measurements. . 

1IJ6!>. Were they cognisant of all the instruments you used, and the mode 
in which you tested those experiments ?-No, they were not; but we explained 
the use of them to them. They had an anemometer at the colliery, but did 
not know how to use it. They were not in the hnbit of measuring the air 
with the anemometer. I believe the air had never been measured before by 
the anemometer; it had always been measured by powder smoke, which is a 
very rough way, and liable to lead to very erroneous conclusions. . 

1069. Mr. j.'orster, last year, in his evidence, stated that he preferred the' 
powder smoke to the anemometer r-I think he did 1 but the master·wasteman, 
Mr. Robinson, informed us during these experiments. that he had been in the 
habit of taking all the measurements formerly. He also stated that he had 
supplied those measurements to Mr. Mather and Dr. Fife, when they visited 
the colliery. 

lOio. At what time of day did you make the experiments ?-The hours are 
stated in the report, and all the measurements were taken simultaneously; 
therefore if one split had an increase of air, the other might have a decrease. 

1071. When did you test these; did you make your experiments in the morn
ing and your calculations in tht' evening1-We each of us measured one split, 
and made our own calculations in the morning, and in the evening we put all 
the calculations together into one total. . 

1072. Did you compare the materials on which you formed your conclusions 
before the men connected with the mine, before you drew your conclusions ?
What materials? 
. 1 0i3. Whatever you formed your opinhm on 1 the results of your experimfmtF. 
the facts 1-The underlookers and the resident agents were not with us at the 
time we made up the total result; but we furnished each of them with the quan
tities of the respective eplits, as they were measured, and they had an oppor
tunity of putting them together, and forming a total. !\Jr. Lamb, the resident 
viewer, was with me in the split which I was measuring, and he was taking dowl\ 
the quantities at the same time as I was taking them down myself. 

1074. Did he assent to the truth of the facts you assumed, that the measure
ment was correct ?-He did; and he also informed me that he had never before 
measured the Seaton Delayal air himself. 

1075. You stated that you had two calculations; the calculations you made 
0.76. K in 
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in the evening of the first day were not satisfactory, and you made some calcu
lations on the second day ?-In making out the total of the air going through 
the workings. it fell so far short of the total quantity of air which had been 
represented as passing through the Seaton Delaval Colliery, that we thought it 
better to .repeat the experiments than to have the slightest doubt hanging over 
the question. 

1076. .'\re we to understand tbat you repeated both the experiments and the 
calculations on the second day?-We did; and in addition to repeating the 
experiment a second time, we lIIeasured the total quantities of air at two 
different times in the up-cast shaft, both of which measurements agreed very 
closely with each other; and on dl'ducting from those quantities the amoWlt 
due to increased temperature, the amount agreed very closely with the quan
tities obtained from the measurements of the different splits. 
. W77. Then the result of your investigation is an opinion that the steam-jet 
call only operate as a power to the extent of 3,600 cubic feet per minute r
That is. the steam-jet with the additional temperature of the up-cast shaft. 
caused by the increased combuKtion of coal and the more perfect combustion. 

107S. Do you attribute to the steam-jet a ventilating power only of 3,600 
out ofthe 30,000 ?-I do not attribute that much to it. 

l079. Is it your opinion that the steam-jet, as a ventilating power, is inca
pable of producing a greater increase of ventilation than that :-1 think 1 have 
a series of experiments here which show that the steam-jet, with a more per
fect combustion under the boiler fires. is capable of being better applied thal\ 
it is at Seaton Delaval. 

10S0_ Then the evidence that you wish to give is rather against the mode of 
the application of the steam-jet at Seaton Delaval Pit as to its power as a ven
tilator ?-No; although I have a series of experiments with better results to 
put in, none of the experiments lead me to the conclusion that the steam-je~ is 
so efficacious or so economical as the furnace. . . 

10S1. Chairman.] Did you ever make any experiments with the steam-jet 
alone, aided only by the caloric caused by the boilers which were necessary to 
generate the steam for the steam-jets ?-With the boilers on the surface. 

1082. Or below; the steam·jet and the apparatus connected with the steam
jet ?-I have. 

1083- Have you got the results of those :-1 have; I may state that in taking 
these experiments, I had the assistance of Mr. Wynne, and the pits were stand
ing during the time we made them, and we had every facility afforded to us 
by Mr. Darlington, the manager_ 

10S4- Mr. Cayley.] What would the additional 13 degrees of temperature 
produce ~-I have stated that I am not prepared to separate these quantities_ 

JOS 5. How does furnace ventilation operate? - By rarefaction. 
1086. What is your !:eit of that rarefaction ?-The thermometer in the up

cast pit; perfect combustion has. also a great deal to do with the efficient 
working of the furnaces. . 

10Si_ What is the best gauge of the ventilating power?-The water-gauge 
is the test which is commonly used. 

lOSS. What is the greatest extent of the variation of the water-gauge that 
you have ever known by the furnaces ?-I have never seen, myself, two inches 
exceeded. 

1oS9. You have stated that with the steam-jet, at the Seaton Delaval expe
riments, there was only the effect of about 1 6 inch produced ?-With the jets 
at work, the water-gauge was 1&. and without the jets, and the other matters 
to which I have alluded, the water-gauge had fallen to IfJ., which was a decrease 
of ~ of an inch_ 

1090. Is it.your opinion that the steam-jet is incapable of producing a greater 
effect on the water-gauge than 11 or 2 inches 1-lt appears that, if the water
gauge is taken very close to the steam-jets. that it has a most extraordinary 
effect on the water-gauge; but if taken at some distance from it, it has compa
ratively a very trifling effect. 

1091. Do you remember seeing the experiments in the Polytechnic last year 
with the steam-jet ?-Yes. 

1092. And its effect on the water-gauge ?-I do; that is one of the cases 
where the water-gauge was tried close to the jet, and in which the steam appears 
to have a peculiar effect. 

1093- What 
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1093. What effect had that upon the water-gauge ?-A very high water-gauge. J. Didrim .... Eoq. 
1094. To the extent of how many feet I-I do not recollect. 
1096. Do you not recollect to the extent of 15 feet ?-I CIlnnot say; it was 81 Juu. ,81l3· 

very high. There is a very peculiar power about the steam-jet when cortfined 
in a cylinder; it seems to concentrate the whole ofits force intOaa particular 
point, and by that peculiarity and the power, it is able to counteract a very 
large increase of temperature, if the jet be applied through a small hole against 
this difference of temperature. I have seen it in a pit where the tops of both 
shafts have been closed, and only an opening of about a foot or 18 inches 
square at the top of each pit and the pipe inserted into those holes; one 
steam-jet blowing down the down-cast and one exhausting the up-cast; and 
acting in the 'pipes or cylinders. Tllese two jets, and indeed one of them, pro .. ed 
sufficient to counteract a difference of temperature between the up-cast and 
down-cast of 103·, and propelled the current in the opposite direction. The 
quantity of air that was driven against this large balance of temperature was 
certainly very small, but it was perceptible, so tbat by concentrating its power 
the jet appears capable of counteracting temperature. It is like the steam-
t'ngine; if you reduce the Bpeed, and work on the second motion, you may lift 
a greater weight than you could do with a more powerful engine applied on the 
~m~. . 

1096. What has temperature to do with the steam-jet when it is acting only 
as ft propellt'r?-If it were shown that it acts only as a propeller it would have 
notbing to do with it; blllt in my opinion it acts both ,by propulsion and rare
faction ; in this long series of experiments which I will put in, you will 'see that 
increa8t'd quantities of air have been accompanied by increased temperature in 
the up-cast shaft. 

1097. I~ it your opinion that if the steam-jet applies very great propelling 
power Rear to the jets, that power will not be communicated to the air lIext to 
it, and 80 onwards up the up-cast I-It is natural. to suppose it would; but the 
air being so elastic, it does not appear to bear it out in JlI'~tice. 

1098. How long after ~he jets ceased, did you measure the quantity of air 
which was produced from what you describe as other causes than the steam
jets i-We found that in a very few minutes we got the maximum increase or 
decrease that takes place. There is no material increase or decrease in the quan
tity of air circulating tbro11gh the working after a few minutes. have transpired. 

1099. No material alterationr-No material alteratio.n; about J.O minutes 
seems quite sufficient to get the benefit of the full power. In the expe
riments I have made, I have allowed it to go on for a long time, and have 
observed that, 'after about a quarter of an hour, or at the utmost half an hour. 
there iI; no material increase or. decrease. In this series of experiment:;, I ha'l'e 
put in the exact time the experiments were taken. 

1100. Mr. H. A. Bruce.] Did you consider the ventilation sufficient in that pit 
at the rate of about 33,000 feet a minute ?-I was not the inspector of that 
district, therefore I gave no opinion; but considering the large -quantity. of coal 
raised, and the number of men at work, I think it must be too small. 

I 101. Was it. susceptible of increase. \Vitl~ those ,fires which, they. had I-I 
think a more liberal supply of fresh air to the boiler fires would have given 
an increase to the quantity of air circulating through the workings, but that 
is not the mode which 1 should have recommended for getting an increase. I 
should have preferred a furnace at the bottom of the up-cast pit. 

1102. ClIail"7llon.] Were the air-ways sufficient to take through them an ,in
creased quantity of air ?-Yes; if the air-ways were as large as stated by Mr. 
Forster, they were sufficiently large to take an increased quantity of air; and con
sidering that the drag, as ascertained by the water· gauge, was only about an 
inch and n half, I think !.he air-ways must have been capable of allowing a 
larger quantity of air to be drawn thl'Ough. 

1 10;}. Mr. Stephenson.] You have spoken of some experiments you made 
with the water·guage when the steam-jet was at work ?-Yes. 

I 104. You also stated that the water-gauge stood at different heights, 
dt-pendent upon its proximity to the steam-jet or being some distance !rem it? 
-The distance at 'IV hich it is placed appears to make a very important difference 
with regard to the water-guage, and in steam-jet experiments I place no reliance 
on the water-gange.' 

1105. Therefore the water-gauge, as applied to the power of ventilation with 
0.76. K 2 the 
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the steam-jet, is no criterion at all ?-8o far as my experiments bave gone. 
they have led me to that conclusion . 

1106. But you think the water-gauge is a fair criterion of the ventilating 
power of a shaft when heated by a furnace ?-It seems a more certain criterion 
when heated <by a furnace, but I am not quite clear whether the water-gauge is 
an accurate indication even for rarefaction alone. 

1107. Thu preferred the anemometer rather than depend on the theoretical 
calculation of the water·gauge ?-Yes. 

1108. Chairman.] Did you make any other experiments in conjunction with 
anv other inspector, with respect to the ventilation by steam.jet 1-1 have, at 
In~e Hall-; Mr. Wynne assisted me throughout. 

110g. Will you put in the result of those experiments?-Yes; I have two 
$eries of experiments made at the caunel coal pits of the Ince Hall Coal and 
Cannel Company :-" First, with regard to the experiments at the cannel pits. 
The ordinary ventilating arrangements consist of a furnace six feet across the 
bars; also two boiler tires, and the discharged steam from an underground 
engine. The boilers are each 40 feet long by 5 feet diameter, spberical ends; 
and together with the furnace are placed in tbe seam at tbe bottom of the up
cast shaft. There are three shafts about 200 yards deep; two being down· casts. 
the conjoint area of which is about 140 feet, and one up·cast i I feet area. 
The air is coursed round the workings in three. main Rplits of about 6,000. 
6,000, and 3,000 yards in length. In addition to this ordinary "entilating 
power, the steam-jet was added in September 1852. It consisted of 14 jets. 
each iI inch diameter, striking into cylinders six feet long by one foot diameter. 
and placed 15 inches in front of the jets; and it was with this arrangement 
my first experiments were made on the 2d of December 1852. The jets have 
since been increased by the addition of four jets each f~ inch diameter, as shown 
on the Sketch. The experiments on the 13th of January IB53 were made with 
this latter arrangement. 

Ventilation of the CaDnel PIts, Temperature Temperature Walel'-gauge Cubic Peet P,..b AIr Total 
Ince Hall Colliery. of of Air puacd AIr 

Fil'9t Series of E~eDtI, with U,..,.., Shaft, of In through to pu .... tb .... gh 
Boiler Fires, Steam.Jets, and Puroace- elgb.ya .... D_t. laches. 

the Worklngt 
BoUer PIm. lbe Sbafto. 

2d of December 1852. from Top. per Mlaate. , 

1st. With two boiler fire., and 
steam blowing olf at 50·lb •. 
"rossure. Boilers .... h 40 feet 
long by five feet diameter - 115° 4So • • 25,991 2,'iOl 28,092 T§ 

2nd. With 14 steam.jeta eacb i 
iorh diameter, in addition to the 
tJoiler fires. and steam blowing 
.,If at 50.lb .. , sa in No.1 - 106° 48' lr. 33,031 2,553 35,684 

Increase with the 14 jeta at 
'Work - - - - - - . - ~ - - - - 8,040 - -

:In.!. With a six feet furnace and 
tho boiler fires, and .team 
1Jlowing oft' 88 in ~o. I, but 
,,·ithout the jeto . - - 191' 46° 2 46,114 2,590 47,704 

Incre •• e by furnace . - . - - - - - . - - 19,123 - -
-Ith. With the furnace and 14 

~team·jeta, and the boiler fires, 
.and steam blowing of( 81: 
..,olb •. . . - - 145' 45' . . - 37,876 2,590 40,466 

"In these experiments the united power of the furnace, steam·jets, and boiler 
fires, produced less effect than-the furnace alone, the two powers seeming to 
baffie each other. This led to a series of experiments by which it was ascer
tained that by feeding the boiler tires with an abundant supply of frl',Sh air, and 
with fresh air only, this anomaly could be obviated, anq the powers of the 
jets and furnace worked harmoniously together. 

On 

• 



,'-- SEu:n ('o)OIlTTtE ON ACCIDENTS IN COAl. MINES. 

S,fo"""4 pf' 'he SUam Ja ,4pparnh .. u tU appl,,,d 
at the CQJVU,l p,~-s, Ina Hrdr, lYig~" 

$,,,,,. ,1 Fed fq rm-fom. 

i 

PI",. (J/' t/u' Jd4 
an<i ()"/mder.. 

1 • 

SERVANTS OF INDIA SOCIETyt 

BRANCH LIBRARY 
BoMBAY 

I...; 
... 
~ 

~ 
"> 

.... 
"> 
~ .... 
Q... 
:::, 

I 

I Flue 
/",. 

! 
Bei/rr 

FiN/)' 

-I. lr _ /)' '. "" 0' .. " lJ'"_ 

""~./"~ 

J .... (.Jt, 1""", ~ !.'dm,(;r, 

''IN' LM'" iJ",,,nRH. find "'~ 

u"""".."'t",~ IIfI'III'PN'I IA,. r. ... t";,,.ur.r 

tin- fill ",4U/' tWo«.. 

Ordert"d.. lty Tht' H(IUSt' 1)( l\HnuwlIs .1~, 1t' PI'nt~·d ..... h)~Jun'. 11'5.'\. 
. I/;",,'J !/tU, .. ,u"/ /r,,,/,; 



SELECT COMMI'ITEE ON ACCIDENTS IN COAL MINES. 77 

"On the 13th of January 1853, some improvement having been made in the 
.air·ways, and the number of jets increased to 18, as shown on the annexed 
Sketch, the experiments were resumed with the following result :-

J. Diclci~,m:, Esq. 

21 June 1853. 

.. 
I 

, 
VeuUJaUon or the Cannel Pile. Temperatare Tempemtme DI/&mlee Cubic Feet Fresb Air IDee Hall Colliery. , of of ., A;r,.-
S .... d Serf ... f Experim .. " I Up-cat, .f Tempemtu .. tJmmgb to 

Ith Boilel Piretl. ,ad )8 Stf'tlm-.Jetl. elghtysnltrrom betweeD the Workings 
13th JUDOry )s.:;a. Top. JlowD.<uL Up-eu.ud per Mloate. Boiler Pires. 

I -. . --

I .. With boiler fires low. BUd DO I Iteam blowing ofF, taken at • 
12 a.m. ThU m8U8urament was 
taken by anemometet1l in the 

Js 

down-cast abaft j the otben 
were taken in the workings - 102' 46' G6' 25,703 1,400 

2d • With good fires under the 
boil.n, and .he steam blowing 
oft" at the valves at 55 Ibl. At 

1 h. 8(' m. p.m. - - . ' 

I 
112' 43' 69" 41,041 

I 
34,000 

lncrea.. by J 3 .Iegre .. of 
temperature. and theate&ID 
blowing oft" at 65 lb •• - - - - - - - - - 16,~38 -

.3d • With 18 ste.m-jets as per 
.ketch, in addition to the boiler 
fir .. , and the .team blowing oft" 
at 60 lb.. At 2 h. 30 m. p.m. 130' 44' 86"' 60,879 30,oO() 

Increase by the jeto and II 
lb.. higher pressure of 
... am; and 17 degrees of 
increaaed temperature u 
compared ... ith No. 2 u-

'9,831 periment - - - - - - - - - - . . -
.fth • Same 88 No.3, but with lau 

fresh air Bent to boiler firea. 
At 3 p.m. . - - - HIS" 46~ 83' 60,794 28,400 

Increase by the jell, and U 
degree. of increaaed tem-
~eratllre IB compared with 

0.9.- ...... - - - - - - • . - 9.763 -• 
. 5th • Same as No.4. but with .till 

I ... freoh air lupplied to boiler ,,' ftre.. At 8.80 p.m. - - 121· 77° '1,138 15,200 

Ino ....... by the jeto, &0. and 
eight degrees of incream 
temperature, III oompared I 
",oith No.2.... ... ...' • - - I - - - - - - 97 

I -, 

.. On completing No.5 experiment, at 3. 30 p_ m., when the temperature of the 
up-cast was 121'. the boiler fires were slacked, and in a quarter of an hour the 
furnace wns lighted. and at 3 h. 50 m. the temperature of the up-cast had fallen to 
110'. The heat of the furnace then began to act, in addition to the boiler fires, 
nnd at 4 h. 30 m. the temperature was 178·. The boiler fires then began to gilt 
very low, and at 5 h. the temperature had declinlld to 174', and at 5 h_ 30 m., 
when the boiler fires, with the exception of a shovel full of fire which was reserved 
on the charging plate for relighting them, were entirely out, the temperature of 
the up.cast bad further declined to 160'. From that time the furnace rapidly 
rose to its full power, and at 6 h. the temperature had increased to 180", which 
was its ma.~imum ht>ight. The furnace experiments were commenced at 
.5 h. 15 m.,as follows: 

0.;6. 

I 

1 

Tot.1 
Cuhicfept or AJr 
poI.ed thJ'01ll;ll 

Slutits per 
Minute. 

!!'i,103 

1.;),041 

-

86,~'i2 

-

';0,194 

-

liO,:l38 

-



?J1Nt;TES OF EVIDENCE TAKEN BEFORE THE 

VentilatioD or the Cannel Pih, 
IDee Han Colliery. 

Second Serlee of Esperiments: 
The Pul'llBCe. 

Temperature 

or 
DoWD-CWIt. 

Di6erence Cubic Peet Cubic Feet 
of of Air or r ..... Air Tom.......... puaed thtough to 

C~_, betw... I the ~----

iTotol 

13th 1811\1111')' 181l1l-amti ..... d. 
Up-cut and Worklop and through 

Dowo-cut Shafta' per 1I1Dute. Boller Ora&el. 
~------I--------"I---------~I------~-

Cubic Peet or A lr ,.
through the 

8baRa. 

8th. Wi~h one fumaee, Ii.: feat 
acr088 the bars, the boiler fir88 
being out; andaUowing a large 
seale oC lreah air, viz., 44,'200 
oobio feet, to p.... through the 
boiler gratea ... a dumb drift, at 
6. 16 p.m. - - - -

Increase by furnace with 76· 
of additional temperature, 
8B oompared with No. 1 

experiment - - --

7th. With furnaee 8B in No.8, 
but with the doo.. opon to 
allow the furnace also to draw 
freeh air, at 6. 35 p. m. - -

Increase, with 62° tt.dditional 
temperature, as compared 
with No.1 - - --

8th. Bamo as No.6, but with 
ooly 16,600" feet of freah air 
admitted through boiler drifta, 
"at6p.m. - - - -

Inorease, with !!2" additional 
telDperatnre - - --

9th. SalDe 8B No.7, but with 
only 30,600 feet of freBb air 
admitted to furnace, and 
through the boiler drifts, at 
6. 10 - - - - ~-

10th. Same 8B No.6, bot with 
011 the air passing through the 
workings in the way the fur
nace is ordinarily worked, at 
8.30p.m. - - - -

Increase, with 81· of ad
ditional temperature, as 
oompared with No. 1. • -

174· 

160· 

180· 

ISO· 

42 0 132 0 48,81-1 911,611 

22,608 

liS· 40,466 48,080 

- - 14,763 

138 0 46,781 16,600 R,881 

21,078 

Not taken, - - - _ 44,634 80,000 76,134 

43 0 187 0 61,466 

- . . . - . 26,763 

" At 6. 45 p. m. the boilers were re-lighted, when the increase of tempera~re 
was soon sensibly felt at the top of the up-cast, and the thermometer by which 
the temperature was being taken burst; another thermometer was substituted, 
and it also burst; one of the thermometers indicated up to 220", and the other to 
2350 

; the temperature of the up-cast would therefore appear to have been above 
235°, when the following experiments with the united powers of the furnace, 
boiler fires, and steam-jets were taken :- " 

V""tilatloD or the CODDel PI1B, .cubic Pee&: 
Cubic Poet Toto! Ioee Hall Colliery. or Air Cubic Poet of Air 

Secoad Sene. of Ezperimeoll. pueed through the of Preah AIr to 
pueed thtough Pomace, Boiler Pires. and Steam-Jeta. WorkiDgo BoDerPlreo. 

13J800"'1 ~ per Minute. «he Shaft. 

Illth. With furnace, two hoiler Ii ...... 
18 steam-jets, and steam blowingolf "* 
601b .. per "'I.aar8 inch j at 7. 16 p.1Do 61,746 33,9aO 95,676 

18th. Same 8B No. 12, but with leas 
fresh air admitted to the Itoiler Ii .... ; 
at 7. 45 p.m. - 68,762 21,600 80,1162 

ABSTBAcr 
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ABSTRACT of E"PRRIJIII!NTB at tbe CAN.SL PITS, biCR HALL COLLIRRY, 13 January 1863. 

---------------------,------
Cubic Feet per Minute. 

- ------ ----------1- ------ ---

Maximum effect produced with one furnacE', 6 feet across the bars, as 
in No. 10 ~xperimeDt; total air " •• sed through the workings -

Maximum effect produced witb 18 steam-jets, 2 boiler fires, and the 
steam blowing of at 60 lb •• ; boilers, each 40 reet lon~ by 6 feet 
diamekr; tOlal air pHssed through. tbe workings, as in No.3 
experiment 

Difference in favour of one 6-reet furnace, as compared with 2 boiler 
6res, 18 steam-jets, ami steam blowing off at the valves at 60 lb •. , 
the bc.ilers each 40 feet long by :; leet diameter -

MaximUln effect prneluced by the united powers of the furnnce and 
2 boiler fires, 18 steom-jets, and steam blowing off at 60 lbs; total 
air passeel through the workings -

The barometer at 8 a.m., wa. 29'10 inches. 

Ditto - 10. 20 p.m., was 29'20. inches. 

61,466 

60,87:1 

694 

" In the experiments at the Cannel Pits it will be observed that a liberal supply 
of fresh air to the boiler firea had the effect of materially inereasing the tem
perature of the up-cast, and that the current of air passed through the work
ings was greatest when the largest amount of fresh air was supplied to the 
boiler fires. With 36,000 cubic feet of fresh air per minute the difference of 
temperature between the up-cast and the down-cast was 86°, and the amount. 
of air passed through the workings 50,872 cubic feet per minute. With 
2"',400 feet of fresh air the difference of temperature was 83°, and the amount 
of air passed through the workings 50,794 ; and with the still smaller' amount of 
15,200 feet of fresh air the difference of temperature was reduced to 77°, and 
the amount of air through the workings to 41,138 cubic feet. 

"The greatest velocity attained in the up-cast shaft with the furnace alone, 
and without allowing for expansion by rarefaction, was 1,303 feet per minute. 
With the addition of the expansion due to an increase of temperature from 
62", at about which the air was measured to 174°, the temperature of the up
cast, the actual velocity attained was 1,590 feet per minute; or, in other 
words, 1,590 cubic feet per minute was passed through each square foot of the 
up-cast shaft • 

• 
"STEAM-JET and FURNACE VENTILATION, at the Pemberton Pits, Ince Hall 

Colliery, near Wigan. 

J. Dickjn;c.-n, Esq. 

21 JUDe 1853. 

" In thesE' pits, two seams of coal are worked with a pair of shafts, one seam 
lies at 214, and the other at 187 yards from the surface; the shafts are each 10 
fE'et diamt'ter, one bt'ing the up.cast and the other the downcast. The ordinary 
\·entilll.ting pow!'r consists ot two boiler fires, placed in the lower seam, called 
the Pemht'rton five-feet seam, and a small furnace, together with an arrange-
ment of 10 steam-jets (as shown on Sketch) placed in the upper or Pemberton Yideannexed 
four-feet seam, the jets being fed with steam from the boilers in the lower Ske,ch. 
seam. The jets were added in September last, and they are only intended to be 
used when the furnace is out, or at nights when the engine is not at work; the 
boilers are each 20 feet long, by _five feet diameter, with direct or flash flues 
underneath. There are three main splits of air in tbe four-feet seam,two of the 
splits bping about 2,000 yards each, and the other ahout 1,000 yards in length; 
in the five-feet seam there are also three main splits, of the respective lengths 
of about 2,000, 1,000, and 600 yards. The first series of expe-riments was made 
on the 9th December 1852; the second series on the 20th January 1853, some 
improvements having in the mean time been made in the arrangements :-



80 l:IINUTES OF EVIDENCE TAKEN BEFORE THE 

PewbertoD Pitt, Temperature DUf'ereaee Cubic Feet Cable Feet Total 
Juee Hall Colliery. of Temperatere between of Air or Air Cuble Foot 

Pirat Serie. of ExpcrJmen tI, Up·cast Shaf\, Temperature _d tl"""Sb )111- througb of 
of Air per Mlnuto with Elgbtyud. of Up-cut ud Ply. Feet Four Feet 

Doiler Fire .. Steam..J eb and Pomace. .ud Worktupper Workitl{l. per -"" 
9 DeCf'.mber 18.j2., from 81lrf'ace. Down~L 

I Down-out. Minute. IUnute. . throogb both 
Worldnp. 

~ - ------ - -
lst. With two boiler fire.. and 

tbe steam blowillg off at 50 lbo.; 
average of two experiments • 136" 46' 80' .13,380 17,100 30,480 

2d. With DiDe of the steam-jets 
at work, in addition to tbe 
boil.r fires, and th. .team 
hlowillg off at 51) lb •• ; average 

148' 48' ~f two p,xperimentB - - I 10O' 20,700 18,640 I 30,2t~ 

Increase by the nine jets, , 
tmd by UD inOrSIl8B of 11 
degr •• s of temp.ratu.... - - - - - - - - - - 7,320 1."0 i S,iGo. 

3d. With tul'nuce five feet acrosB 
the bUB, in addition to hoiler 
fires, nnd steam blowing off, 
brlt w.thout the jets; average 
of two experiments - - 10O' ". 146" 17,626 20,160 37,786 

Increase by tbe furnace - - - - - - - - - - 4,246 3,OnO 7,306 
I 

" In these experiments, a large scale of fresh air which was ·not measured WQS 

passed through the engine house, in the four-feet seam. The arrangements or 
the pit did "not admit of more than about 12,000 cubic feet of air per minute 
being passed through the furnace . 

. 
Pemberton Pits, DiB"crcnce I Total 

In.e Hall Colliery. Temperature Temperatnre .f Air Air CubIc lIed or Air 
~ecoDd Series of EJ:perimenta, of Temperature puled through paued tbrough paned throolJb .f Pi'fe Feet Four Feet with between WoriciDga, WorkiDp both 

Boiler Fire!l, Steam·Jets. aod· Furnace. Up-eut Workln~, 
20 January 181;3. Up-eut. J)OWIl-caat. and DCJW»oCBIt. per ~IDute. per MiDute. per Minute. 

I 

1st. With the two boiler fir •• I 
low, snd no steam blowing off' 122' 60· 72° I 12,990 20,472 33,46:2 

2d. With good fir .. undor boil.rs, I 
tlnd steam blowing oft' at the 

100' I safety-valves, at 50 Ibs. - 15O· 50' 17,760 24,840 42,'100 . 

IDcr ..... by the steam blow-
I ing off, aod 28 d.grees of 

4,770 \l,138 .. temperature - - - - - - - - - - - - 4,368 

3d. With 10 sleam-j.ts iD addi-
tion to the boiler fir.., Bnd the 
steam blowillg off ot:;O lb •• - 161" 49' 102" 21,015 23,400 44,415 

Incr.... by the propulsive 
forc. of the steam, aod 
two degrees of tempera-

( decrease } ture - - - . - - - - - - - - - 8,265 
t 1,440 

1,81&-

4th. With 10 j.ts, as in No.3, 
but with air.splits differently 

111" 22,800 not taken. arranged - - - - 16O' 4\l' 

IDcreB •• by the propulsiv. 
forc. of the j.ts, and 11 
degrees of temperature, as w' "\ 

"co .... par.d with No.2 - - - - - - - - !, - - 6,040 not taken. 

util. With 10 j.ts, BS in No.3. 
and 4 experiments, but "ith in-
creased urea for the air in the .. 

24,840 46,80t)-
4 rcct to pass into th. sh.ft - 152' 48· 164" 21,960 . , 

Increase by the propulsive . . 
force of the jets, and four 
degrees of temperature, ttS 

4,~00 "'tual -I ",200' eoml'ored with No.2 - - - - - - - - - -
I I . . - Ob 
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On the completion of the above experiments at 2 h. 10m., the boiler fires J. DieT,inaM" Es'!. 
were slacked. The steam had been got down, and the jets stopped at 2 h. 40 m. 
At 2 h. 50 m. the furnace, which, lince the first series of experiments in Decem- u June 1953. 
ber, had been increased to 5 ft. 5 in. across the bars, was lighted. It should be 

.stated, that in consequence of the proximity of the furnace to the shaft, in 
which were wooden guides, it was found unsafe to dr ive the furnace hard, and 
only a small quantity of air was collllequently passe d through it. At 6 p.m. 
the following experiment was taken: 

~~ ~ ·---·~I-----'----;----'----"----;----

Pemberton PI", 
Ince Hall CoWe.,.. 

Second Berles of hperfmooto, 
with 

Boner Fire., Steazn..JetlJ and Punua. 
ill J .... '7 18611. 

11th. With 6 ft. 6 in. furn ... , 
wan fire, the boiler fir .. being 
entirely out • - • • 

A. .ompared with No. 2 
e"perimeut, Ih. dilTereJlC8 
between the temperature. 
of the up-cut and do"",
oast, is in each case 100·, 
and the amount of air oh
tained a1m.lt identioall)' 
the .ame. 

7th. With th.fumace,uin No.8, 
but with 1 ... air pUled Ihrough 
Ihe fum •• e· - - -

The barometer, during the.e 
experimenta, w .. at 29'20 
at S G. m., and at 29'46 
at lip. m. • 

143" 

Dil"ereuce 
of 

Tem perature 
between 
U"....* 

aodDo_ 

100" 

102" 

AIr 
puled Ihroogll 

Pi,", 'eet 
Worklop, 

per IIloDIo. 

17,670 

11,01!l 

.1.16 
pa .. ed thlOOSh 

Pour Pm 
Workiap, 

per MiDllte. 

24,960 

24,380 

"It appears that throughout these Ince Hall experiments, both with the 
furnace, boiler fires, and steam, increased temperature in the up-cast has been 
followed very closely by an increased amount of air. There appears. however, 
to be a small amount gained by propulsion. The largest increase on the appli
cation of the jets, as in No.3 experjment in the second series at the Cannel 
Pits was 9,831 cubic feet per minute; this was due to an increased temperature 
between the up-cast and down-cast of 11 degrees, and, to some extent, to 
propulsion also. That some amount is due to propulsion is however perhaps 
more apparent in a comparison of Nos. 2 and 6 with Nos. 3 and 5 in the second 
series of experiments at the Pemberton Pits. In No.2, the boiler fires, with 
sttam blowing oft' at the valves at 50 Ibs. per square inch, but not propulsively 
applied. gave 42,600 cubic feet of air per minute; and No.6, with a like 
difference of 1000 of temperature. with the furnace, gave 42,630 cubic feet, 
being a difference in the two experiments of only 30 feet. Comparing these 
results, which. with the exception of the lighter gravity of the steam, are due 
exclusively to temperature, with Nos. 3 and 5 experiments, with the steam ap~ 

. plied propulsively through the jets, it will be seen that an increase of only two 
degrees of additional temperature in the one case gave an increase of 1,785 
cubic feet of air per minute, and of 4° in the other gave an increase of 4,179 
cubic feet per minute; being a ratio of increase in the quantity of air obtained 
at the rate of about 1,000 cubic feet for one degree of temperature, which 
exceeds the ratio due to temperature alone as compared with the other experi
ments. No.3 experiment, with two boiler fires, steam and steam blowing oft' 
at the valves, wiili a temperature of 102°, gave 44,415 cubic feet, whilst No.7. 
with the same temperature, by the furnace, produced 41,370 cubic feet, leaving 
a balance of 3,045 cubic feet due to propulsion, which is the utmost amount 
assignable to propulsion in these experiments, a comparison with No.6 and 
oilier experiments giving a less amount. 

" The quantity of coals used in the boiler fires at the·Pemberton Pits is stated 
at 4 tons 16 cwt. per 24 hours, which" at ilie rate of 46,800 cubic feet of 

0.76. L air 
• 

Total 
Cubic Feet of Air 
puoedthroogh 

both 
Workillp, 

per MiDute. 

42,630 

41,370 
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8~ MINUTES OF EVIDENCE TAKEN BEFOltE THE 

air per minute, as obtainea by the jets> and: boiler fires, gives 6,268 cubic feet 
of air per lb. of coals. 

"The fumaca at the Pemberton Pits is a new olle, 5 feet 5 inches acron the 
bars, anel the quantity of 'coal& . which it eonsumes had not been ascErtained 
whell I made these experiments; but n stands· Oil the site of 811 old furnace which . 
was :; feet across the bars, and as it stands within 12 ya:rds of the shaft iD 
which are wooden guides, which are liable to catch fire, the furnace eould not 
be safely driven hard; the consumption of coaJ.s therefore would probably be 
much the same as in the old one. This amount is stated at two tons per 
24 hours, but allowing 10 cwt. extra as an ample margin for the slight increase 
in the size of' the fumace, say 50 cwt. per 24 hours. This, at the rate of 
42,630 cubic feet of air per minute, as in No.6 experiment, gives 10,962 cubic 
feet of airper lb. of coals as the result of furnace ventilation. 

" In the Cannel Pits the quantity of coals used in the boiler-fires is stated at 
f)'cwt;"per-boui', or 7 tons 4 cwt. per 24 hours, to keep the steam at 501bs. 
pressure per square inch, wbich is the usual pre~sure. The second series of 
experiments which gave the best results were taken with a pret'sure of 60 lbs., 
to obtain wbich the consumption of coals would be increased ina proportion. 
As this increase was not ascertained, the balance may be thrown to the f"your 
of the jets, and the coal estimated as for 50 lbs.pressure, wbich gives 4,542 
cubic feet of air passed through. the workings per lb. of coals consumed in the 
boiler-fires. The furnace is stated to consume about 6 tons per 24 hours. 
which gives 5,514 cubic feet of air per lb. of coals. TlI.e united powers of the 
furnace. boiler-fires, and steruru..jets gives 3,007 cubic feet of air per lb. of 
coals." , 

1110., In that case was the same proportion of fresh air blowing over the 
boiler fires ?-The quantity of fresh air sent over the boiler fires had a material 
effect illl increasing and diminishing the quantity of air through the workings ; 
but this amount which I have stated as peing due to the steam-jets is the 
maximum effect of all the experiments. , 

1111. Mr. Step/muon.] Did you compare the consumption of fuel in that 
small furnace as compared, with that consumed with ;the two boilers I-The 
quantity used by the boiler fires in the Cannel Pits is stated as six hundred 
weight per hour, or seveu tOIlll four hundred weight in 24 hours, to keep the 
steam at. 50 p01Dlds pressure per square inch, which is the usual pressure. 

1 J 12. Have you given the consumption of coal per hour upon the fumace, or 
the hoilers ?~Upon the boilers. 

1113. What is the eonsumptioD per hqur upon the furnace ?-I should also' 
explain that the quantity of coal stated for the boileJ' fires is to keep the steam 
at 50 Ibs. pressure, hut the experimeDts with the jets were taken with the
steam at 601bs. pressure. 

1l'14. Give that SO lbs. then ?-The coal estimated as for 50 lbs. pressure, 
gives 4,542 cubic feet of air passed through the. workings per pound of coals 
consumed in the boiler fires. The furnace is stated to consume about 6 tons 
per 24 hours, which gives 5,514 cubic feet of air per pound of coals; the. 
united powers of the fumace, boiler fires. and steam-jets, gave 3,007 cubic feet· 
of air pel' pound of coals. :'" 

1 1 J 5. YOll say the united power of the furnace, the steam-jet, and the boilers; 
had you ever them united ?-Yes, we tried all the. powers together. 

J 116 •. Had you not the consumption per hour, of fuel, under the boilers far
driving the steam-jet only ?-I have not_ The pressure was raised to 60 lbs. 
at Mr. Darlington's request, and the eonsumption of coals was not taken; the 
quantity given is for working the boilers at the ordinary pressure, 50 lhs. 

1) 17. You have given me the consumption of the furnace alone at seven tons 
a day?-That is for the boilers' fires, 7 tons 4 owt. 

J 118. How much does the single furnace consume, the open furnace?
About six toIlS. 

J ] ] 9- ,They are about equal ; that is not a. very great disparity 1-Taking the 
quantity, the two boiler fires and steam-jets give 4,542 cubic feet of air per 
pound of coals. The single furnace gave 5,514; and the 1lnited power ofthe 
furnace and the boiler fires, and the steam-jets, gave 3,007 eubic feet per 
pound of coals. • 

1120. Y 0U do not. appear to me ')lOW to have separated the elfeet of the 
ste/ml-



SELECl' COMMITl'EE ON ACCIDENTS IN roAL MINES. -33 

15team-jet from other intluences. because you ha'\"e stDpped the &team-jet,and J. D~ i ... 
compared it with the furnaces; but you omit tG take away the effect due upon 
the ventilation from the steam-boiler furnaces, because wheu. the steam-jet is II JUDe 1853-
at work the stt'am-boiler furnaces are &ll8isting in the ventilation !-Tbe boiler 
fires are in addition. 

1121. Is the effect that you state to be produced by the steam-jet alone, 
really, in point of fact, the effect of the $team-jet plus the coal consumed under 
the steam-boilers!-Y e8; and with the exception of the first day's experiments 
at the Cannel pits, when anomalous results were obtained; every increast' of air 
has been simultaneous with increased temperature. . 

I 122. Does the heated air which passes through the steam-boiler furnaces go 
into the up.cast shaft or not 1-1t Qoes. .. 

I 12.3. Let us suppose for a moment the steam-jet could be taken out of the 
shaft, and put into some other place where it would have no influence on the 
ventilation, what effect would the furnaces under the boiler have in producing 
ventilation; consuming as much fuel as they do, would they not nearly pr()duce 
as much as 11 simple furnace of six foot square ?-Yes, they would produce 
Dt'ariy the same result as we have obtained by the steam·jets with these fires, 
theanly difference would be a trifling amount by propulsion. 

1124- Chairman.) Did you ever:try the' steam-jet,worked with the boilers 
being on the surface, the steam .canied down to the bottom of the pit. and the 
jet at the bottom of the pit r-Yell;. I have seen different applications in that 
way. In one instance J saw it 80 applied at .the Bentgrange Colliery. at Old
ham, where the effects IIIpGn the -ventilation were trifling indeed; and at the 
time this jet was at work the whole of the pit continued in an explosive state. 

1125. Mr. SlepAenson.] The ventilating power was ilmall ?-Very small; it 
is a case that I have alluded to in my report to the Secretary of State. 

1'1 26. Cha;f"ffIflR.) l.'ben, laking the whola of these experiments iota eon
sideration, 'Your opinion appears to be that the mechanical power of the steam
jet, without any rarefaction whatever, is a .ery small aid in ventilating a pit ?
Yes, that is my opinion; I ... as formerly disposed to attribute more power to 
propuloion, but I now believe .it to be very tlmall. . 

] 127. Mr. Cayley.] According to the endence you hal"e given, you coasider 
the steam-jet isa retardation rather than an assistance to ventilation ~No, 
that is not my opinion; I think that some amount of power is due to pro
pulsion, but that the amount is small. 

11211. The furnace, you stated. consumed six tons of coal per day ?-Yes. 
1129. That gives 50.000 cubic feet of air per minute ?-It gave 51,466 cubic 

feet of air' per minute. . 
1 J 30. And the boilers use seven tons per day ?-Six hundred weight per 

bour, that is 7 tons 4 cwt., to work the boilers at 501ba. pressure; with the 
boilers at 60 lbs. pressure the maximum effect produced with 18 steam-jets, 
two boiler fires, and the steam blowing off at the valves was 50,872 cilbic feet 
of air per minute. 

1 13 J. Is it your opinion that the same quantity of coal would give more 
ventilation burned in a furnace than under a boiler?-It is my opinion. 

1132. Is it your opinion, tht'n, that the furnace alone gives the greater power 
of ventilation, and is greater than the sam!!' quantity of fire plus the steam jet? 
-Yes; J think the furnace more economical; the combustion is much more 
prrfect in the furnace than it is under the boiler fires, that is, in .a properly 
eonstructed furnace; and there is no dense cloud of black smoke rolling up 
the pit; the beat is not taken up by the water and flues, and the upcast is 
easier raised to a high temperature. 

1133. Then you consider the steam-jet to be a retardation to tbe ventilation? 
-No; I think the same amount of coal applied through the furnace would 
gi"e you a greater amount of air than that qU8l1tity of coal burnt under the 
boiler fires, however the steam generated in these boilers might be applied. 

J 134. Is not that a question vt'ry much of the depth of the mine :-1 am 
speaking now of experiments made under similar circumstances in the same 

Pit; 135. The deeper the pit, in point of fact, the more economical does the 
furnace Bv§t('JD of ventilation become ?--No doubt of it. 

1136. Do you think the furnaces would equally apply to shallow as to deep 
pits !-The furnace is not so peculiarly applicable., shallow pits as to deep ones. 

0.76. • L 2 • 113;. Was 
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1137. Was Mr. Darlington with you when rou made your experiments?
He was, and took all the figures down. 

li3S. Was he satisfied with the propriety of your mode of carrying on the 
experiments ?-Yes; he made no objection to it. 

1139. Was he satisfied with the results you came to, that they were correct? 
-I cannot say whether he was satisfied or not; we took the measurements 
with the utmost fairness; there was no partiality to either one side or the other; 
my sale object was to develope the utmost resources of the jet and the furnaces, 
and I believe Mr. Darlington was actuated by the same desire; the underlooker 
of the pit was also there. 

1140. Chairman.] With regard to the steam-jet, although your opinion is 
that the furnace is infinitely superior as a ventilator to the steam-jet, can you, 
or not, conceive circumstances in which the steam-jet may be useful, in cases 
of mines being on fire; we have evidence in 1852 that the steam-jet was there 
applied to force carbonic acid gas down into the inine to put the fire out; do 
you conceive the steam-jet may be made useful in a case of that kind?
I think we know it to be very useful in cases of that kind. The case which 
I have given (question 1095), as an illustration of the peculiar power of the 
jet, had reference to one of these experiments of Mr. Gurney's, where he was 
forcing the choke-damp into the mine. It was this choke-damp, although it 
had undergone the cooling process, which had heated the down-cast shaft to 
103 degrees above the temperature of the up-cast; and yet the jet \\'as able, 
by acting through a confined tube, to resist that balance of temperature. I do 
not know any other power that could have been applied so well adapted to an 
experiment of that kind. But for the tJ.'ansmission of large quantities of air 
through coal mines, it does not appear to be sufficiently powerful unless 
applied in conjunction with temperature. . 

1141. Mr. Locke.] Was that application of the jet in any way similar to the 
application to the mine in Seaton Delaval :-No; that was a peculiar appli
cation, applied for the purpose of forcing choke-damp into the mine, with 0. 
v~ew to extinguishing the fire that was in the same. 

J 142. I want to know whether the use of the tube was applicable solely for 
the purpose of forcing choke-damp, or might it not be employed, as in the case 
of Seaton Delaval, if·necessary?-A series of cylinders might be applied at 
Seaton Delaval; and I think, by a series of cylinders, that is, one cylinder to 
each jet, the propulsive power would be increased to some extent. In those 
experiments which 1 have put in, all the jets were acting through cylinders. 

1143. Chairman.] In explosi~ns very often, or generally, are more li\""es lost 
by the after-damp than by the actual explosions themselves; is that so 1-lt 
vanes. In my district the greater proportion of lives have been lost by burns 
and violence; and few by suffocation. 

1144. Where it is so, do you think that the steam-jet could be successfully 
applied from the top of the pit to force down atmospheric air to combine with 
the choke-damp, so as to prevent the men from losing their livest-Any power 
that you can apply readily is the best in cases of that kind. Perhaps, if a steam
jet were kept in reserve. at the top of the pit, it might be an addition in lIuch 
circumstances. 8 

1145. In that case, the furnace at the bottom of the up-cast shaft would be 
totally ineft'ective ?-The furnace is sometimes blown to pieces by the explosion. 

1146. Therefore, although you give us your opinion that the steam-jet is not 
so good a ventilator all the furnace, still you think it would be advantageous, in 
pits where a great quantity of fire-damp existed, to have in reserve a steam-jet 
at the top of the pit, which could always be ready if cases of that kind should 
occur in the pit ?-Although 1 am not an advocate for the steam-jet, or mechan
ical appliances in preference to the furnace for ventilating coal mines,. there 
are circumstances under which economy 1ihould not be considered; for in
stance, with a very shallow up-cast, or where large bodies of gas haye to be 
moved, in newly tapping a very fiery seam, wheJ;e the gas is given oft' so 
rapidly that you cannot put the furnaces into it; in cases of this description, 
mechanical appliances are and may be resorted to successfully. 

114i. The steam-jet might always be put at the top of the pit, with scarcely 
any expense to the coal proprietor, inasmuch all there is always an engine at 
the top of the pit, and the steam from its boilers could be turned into the steam_ 

jet 



SELECT COMMITrEE ON ACCIDENTS IN COAL MINES. 85 

jet at any tim" when it was needed; is that so <-Yes; ·the expense would not J. Dicldn'OII, Esq. 
be very great. . 

1148. Mr. Locke.] Do you consider that that would be the best ·mode of on June 1853. 
applying tbe steam-jet 1-No, I do not; I think if you applied it at the top of 
a pit, without enclosing it into a tube, its effect would be very trifling indeed. 

1149. Ckairman.] Whatever your opinion may be as to the ventilating power 
either of the furnace or the steam-jet, unless the capacity and size of the air-
ways is attended to, either of those powers. may be very much deteriorated l
It is impossible to transmit a large amount of air through a colliery unless you 
have spacious air-ways. 

1150. Then the actual forcing or throwing a current of air into the pit 
would have no effect at all, unless gweat and proper attention was paid to the 
size of the air-ways 1-lt is a most important point to have spacious air-ways; 
in fact, the ventilating power may be said to be almost useless if you have not 
proper space for the air to be passed through. 

1151. Is it your opinion thatthe goa( should be cleared offout air or not 1 
-It is very desirable that it should be thorougbly cleared. 1 have stated, in a 
former part of my evidence, that where the goaf is foul, if there is any insur
mountable difficulty in the .way.of thorougbly veBtilatipg it, 1 think it is better 
not to attempt to do it. 

1152. Can you give the Committee any idea of the areas of air-ways you 
would require? It would depend on a certain number of. men working in the 
pit: how much air would you require for each man working in the pit ?-It de
pends very much on the quantity of gas you have to contend with in the mine. 

1153. Supposing the air-ways were sufficiently large, and supposing there 
was a sufficiently ventilating power in the pit, would there not then be very 
considerable skill requp-ed in order to force that air to every part of the pit, so 
as to give each workman his nllcessary proportion of air?-Yes, there is very 
great skill required. There is nothing in which the judgment of a colliery 

. manager is more shown than in the proper distribution of air. 
1154. DB you find that properly attended to in your district ?-In the best 

managed collieries it is ; in the majority of cases it is not_ . ,'. 
J 155. The air is not split ?-Both in the splitting and in the proper distribu

tion of the air to the different parts of the workings it might be improved. ,. 
1156. The consequence is, that the air passes from one part of the ·workings 

to the other, and of course the last mal]. who breathes it, breathes air very con
siderably loaded with foul air, with carbonic and other deleterious gases I-He 
does, and what is more frequently neglected is the leakage through the stoppings ; 
many of the stoppings, instead of being built with bricks or stone and mortar, 
are built with rubbish, which subsides and leaves an opening at the top, and air 
leaks over that; and it is not unusual to ·find a large quantity of air going down 
the down-cast and up the up-cast, but by leakage at doors and stoppings, only 
a very small portion of it reaches the extremities of the workings, where it is 
most required. 

1157. Can you state what quantity of air is necessary for the supply of each 
man ?- In the ventilation of a fiery mine, I look more to what will thoroughly 
ventilate the mine than to the requirement of the men per man ; becauRe what 
is sufficient for the thorough ventilation of a fiery mine is always Il).ore thsn 
adequate for health. 

J 158. But in cases where men are breathing deleterious gases, or a body of 
gas breathed by other men, do you not conceive that would be very injurious 
to their health I-No doubt it would. 

J 159. Mr. Locke.] That does not often arise in collieries, air that is already 
respired; have you found in mines that any deaths arising from respired air 
have occurred ?-Yes, a few deaths have taken place from such causes, but the 
amount of sudden deaths from that cause is trifling compared with the injury 
it causes to healtlt. I have a table here of the ventilation of a number of col 
lieries in my district, and the amount of air in some of these is so small that it 
would not support a single lighted candle in the mine; it was necessary to 
have two or three candles put together to maintain a light; others are very 
large; in the sma11.est cases there was no ventilating power applied • 

• 
[TAe /l"it1iess handed ill tAefollo'lllingTable:] 
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DATE. 

1M2: 

12 July -
13 

" -
29 " -
80 ,. -

• August · 
12 

" -
21 " -
31 " -
2 ~eptember 

9 " -
17 " -
2 De •. · 
7 " -

1863 : 

13 January -

13 
" -

13 
" -

1852: 

8 October -
!) .. · 
1/ " · 

12 
" · 

20 
" · 

20 
" · 

23 
" · 

29 
" · 

'1 November 

1,853: 

April · 
1852: 

8 November 

12 
" -

24 " · 
1/ October · 
9 " -

1853 : 

"0 January • 

20 
" · 

MINUTES OF EVIDENCE TAKEN BEFORE THE 

NAME QP COLLIERY. VENTILATINO POWER. 

I 

, 
" 

South Mostyn, Flintshi", - - - Fum"". on surface i'air-way 
imlJ888lll>l •• 

Ditto, 24th .TanllBlY 1868 • L..rS'" fan; ai""'IY improved • 
Mostyn New Pits, Flintshira - Temporary furnace- - -
boleahill 

' . 
Small 'fum...,. - - - ditto - - - -, 

Bath - - - - ditto - None; air.waJ' imp .. sablo -
N orley HaU, Lancashire- · Dnft fuJ'll8Cle - ... · ' 

Laffak - - ditto · - Largo turn.o. on surface -
Westminster, ,Denbighahire - Struve's air-pump - · · 
Blockley Huret, Lan088~ Fu~ • - - -

Seneley Green Pit. 
. ditto 'Blaokle{;hnrst,Lan01l8hire;Little - - - - -

Delf its. 
Bradbury Block Mine, Ch .. hire . - Underground boUer; 

aad steam. 
fire 

IDce Hall Cannel Pits, Lan- - - Two boUerfir .. and Bteam, 
_bire. and 11 feet furnace. 

Ditto - - · ditto · - ditto- ditto, airoWaJ. imprewod 

Ditto - . · ditto - · Two boil .... and jets · .' 
· ' 

Ditto - • - ditto -' · -_ Biz :feet furnace GD!y; aU'- I 

Ditto - - · ditto · -
way. further improved. 
Two boiler., fires, and jets -

Ditto - - - ~itto - -, Fum..... 2 boilOr fir.., and Jata ' 
, 

.. , 
StoDeclougb, Lancashire, Pad- Fire grate - - · · 

dock PIt. 
' , 

Ditto ' .. - Btarki.l'it • Two ditto · · • -· 
Clifton, 'Lancashire. ,Manor Pit 'Furnace · - · · 
Glodwick, Lancashire,250 y":dB None . - · · · 
. deep. '. 
Bank. 'Lan01l8hire '(A. Gibbon's ditto :. • '. ot · 

II feet air pit). 
.New Wator-galE, Lancashire, .ditto -: ' · .. - ,. 

two pip .. 2 foet area.' ' 
Worsley, Lancashire, 'Sander- Furnace • · - · 

Bon's Pita. 
Kirk! ••• Hall, Lancashire, Arley Two small fuma ... · · 

Pita. , ' . 
Haigh, Lancashire, Brid~ Pits Tempora., furna.e- · -
Ditto· - · .ditto · · 'Largefum~ · · -
Ditto - - · Patcbenlft ,Pits Two fum"""" · · · 

Winstanley, Lancashire, , feet Small furnace · - · 
mine. 

' Brcad6eld, Lan .... bire, through •• Pipe 'inoerted into engine 
a pipe 1 i feet area. chironey, into which the steam . 

In.e Hall Pemberton Pits 
was discharged. 

· Two boUer 6res and steam jets • 

Ditto • · · ditto · - Five feet furnace · · · 

Ditto· · - aitto · • :J;wo lJoUer lir .. ana Iteam jeta -

Ditto - · · ditto - · 5 ft. 6 in. furnace · · · 
Orrel, Lancashire . - · • - Eight feet fumHe and one 

'boiler 6ra. 

W .... 

0 .... In -
, - -

• • 

- • 
- -
- · 
· -
- · 
- · 
· · 
· · 
- · 

II 

II 

In 
• 

· · 
· · 
· .. 
• · 
• -
· · , 

· -
· · 
· · 

, 

· -
-h 

· -
· · 
· · 
· · 
- · 
· · 
· · 

• 

· · 
· · 
- · 

Total Cuble Peet 
or Air 

polling .... ugh 
tlleW~ 

I 

666 

6,170 

&,58\1 
2,640 , 

4., 

26,60 • 

17,500 

28,608 

8,662 

4,168 

4,266 

86,829 

47,704 

85,684 

II1,f68 

50,872 

61,741 I 
I 

8,600 

13;860 

18,900 

6,360 

1,000 

660 

2,835 • 

69.,l"6 

24,335 

80,000 

18,891 

6,400 

850 

89.240 

37,785 

46,800 

42,630 . 
47,200 

Number 01 
Cubl ..... ofAJ 

obtained. I 

per lh. of Coat 

, 

eo.. ... ecI. 

-
1,956 

---
--
6,238 

7,418 

10,208 

2,578 

2,809 

--
6,614 

4,642 

8,007 

18,000 

13,213 

12,150 . 
-
-
-
6,166 

88,021 

17,380 

-

-
17.367 

-

-
-

6,26 

10,96 

-
8 

2: 
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) I tio. Chairmllf&.) In such cases as we laave beeD. alluding to, in bad cel- J. mclti~."., £sq_ 
lieries, or eollieries where there is DO gas, men breathe worse air than in what 
you call fiery mines ?-Yes,very much. 80; the fiery mines are generally much .. June 1853-
more healthy than the choke·damp mines. . 

1161 .• The reuoao£ that iBI thstit is Decessary to split the air, ~ as to 
throw a large proportion of air through the mine, so as to clear the mine of 
foul air 1--Yes, better ventilation is the cause of n. ' 

1162. Do you think that, any stated quantity of air to be given to a mall 
could be enforced by legislation i-It would be very desirable if you could 
ensure all these mille, being veJItilated maome way. so, at aU events, that the 
man should have a respirable atmosphere to breathe; whether that may be the 
best te~ or Dot, I am not prepared.to o~r an ·opinion; it is a very complicated 
question, and if enforced by law may1ead to great. . hardships in some cases. 
In JlO case uught the :men to be allowed to work, where there is Jlot sufficient 
air to support a candle burning freely. . 

11li3. Mr. Bruce.) That would be different in diiferent, places ; either the 
Legislature would have to fix the minimum, or the inspectors would haTe to ·fix 
the minimum ill Mch partiCDla:t pit 1-As,a minimum, 1 would not go below th4l' 
quantity which would freely support the combustion. of an ordinary-sized candle." 

1164. Mr. StepMIfS01I.) If it ever reaches that point, or nearly that point, 
the men would not obtain light to workwithit-Tbey ,would not; and YOII' 
would be surprised at the number of places where I hear, "This drift was holed 
in the dark; we had such _ mala- who worked there; he is & capital fellow for 
such work." 

J 165. Cliairm~) That is asystem that ought not to be tolerated ~It ought: 
not. .. 

1166. Should not the inspector have the power to see that a proper proPOl'
tion of fresh air is earriedinto thlI mine ?-If &IIy minimum amount could be 
fixed it would be very desirable to do so. In coal mines mengenemlly receive 
higher wages for doing work of that kind. 

1167. Mr.Stephmson.} Is it -DOt inevitable that, when 8 DIB1!1 is holeing in. 
the stall 'YStem, is it DOt necessary that he must work fOF some time in bad air; 
how is it possible to avoid that ?-In the most fiery fire-danJp niines, in, 
Lancashire, it is necessary to, have the . air b1"Btticed up to. within two or three 
yards or the race of the works. 

1168. Of the holeings ?-Yes; I mean in the fast ends. 
1 16g. Do you know many collieries worked where they have to brattice up 

the holeings to within two yards of the face r-·. In several of the new openings,. 
in what is called the Arley or the Little Delf seam, it is necessary to brattice 
within two or three yards of the faces. 
. 1170. In the stalls or the holeings r-In cases where the narrow work is 
driven to the extremities; and DO stalls worked until the levels have reached 
their extremities; when the stalls are driV\lD, and the pillars following after 
them towards the pit; in winning out these narrow levels it is necessary tOl 
brattice the air close up to the fsee, but after they h~ve been driven for a 
time the gas pines otl. . 

11 7 I. Chairman.] These are peculiar cases, are they not; in ordinary cases,. 
with proper attention, it is quite easy to split the air, and carry it to different 
parts of the workings; also to give each man his proper quota of fresh air r
Y t's; these are cases that apply to the most fiery mines, which bear a small 
proportion to the moderately fiery and unfiery mines, where there is no diffi.. 
oulty in splitting the air and carrying on the ventilation. 

I J 7'1. In addition to supplying the mine with fresh air, is it not easier to get 
the air through the mine with less power if it is properly split 1--111 a large 
colliery it is indispensably necessary to split the air. 

1173. If it were not 80 split, it would have to travel through so many miles 
in the working; and the friction would be 80 great, and the drag of the mine 
would almost Cc)Ullteract the power of the furnace. alto"oether ?-It would. It is 
very well understood by almost every manager of a large colliery; but many of 
the managers of lUIlail collieries, where the amount of air is small, prefer carrying 
the air round in one body, and they are very much prejudiced against splitting 
the air; but it is only among the mana"ooers who have not had the t'xperience 
of a large colliery, and who do not know the difficulty of getting a large quantity 
of air through the workings.' 

0·7ti• L 4 1174. When 
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deceive the inspector, if he was to ~e a periodical visit of once a week ?-It J. Di&inI"", Eoq. 
would be quite possible for the overlooker to do so. That is not the worst . 
effect I am afraid it would have on the managers of the collieries; by shortening n JUDe 1853. 
the currents, and not carrying the air to the extremities of the workings where 
it ill most required, he would increase the quantity of air passing over the 
anemometer, therefore, unless you had such an endless number of anemometers, 
"probably a hundred in a large colliery, so as to measure each of those currents 
in its subdivided form, the result would be very defectiTe. 

I 190. Supposing you had these hundred anemometers that you speak of, 
could not the overman deceive the inspector at each of those anemometers by 
contracting the current at each of these anemometers, and making it rush by 
them faster than the actual speed atoWhich air travels through the mine1-He 
could, by placing a plank or an,. temporalY material in the air-way, so as to 
contract it. deceive the inspector. 

1191. Chairman.] However good or excellent the anemometer is, it has 
always that effect, that if it is in the hands of a man who would play tricks with 
it, the inspector could always be deceived !-H e ..could; and besides that, it is 
necessBIY to bave anemometers made so> delicate, with a view of getting rid of 
friction, that I do no' think that the anemometer in its present form, or in a 
form which would work with any reasonable amount of frictilln, would last abo"e 
six months, if so long, if kept continually going. ' 

1192. llr. Cayley.] What is your principal objectiofl, your scepticism as to 
the perfection of the instrument, or as to the power of preventing its being tsm~ 
pered with, supposing it to be perfect for its purpose 1-My principal objection 
is neither of these two ;my principal objection is, that it would induce, or 'have 
a tendency to induce, the collielY manager to shorten his currents, and conse
quently to reduce the quantity in the long splits, and to send a larger qmmtity 
of air over the anemomett>r, and not to take the air to the extrt'mities of the 
workings, where it was most required.· , 

. 1193. That would be one mode of tampering with the anemometer 1-lt 
would be tampering with the ventilation. ' 

1194. Supposing you had an anemometer placed in a down-cast, Of at the 
bottom of a down-cast, or in the air-way between the down-cast and the up· cast. 
and also, in addition to that, an anemometer at the extreme working, would 
.not this be a test of the current, and of the amount of ventilation going on 
in the extreme working, as well as in the more direct air-way ?-Before YOil 
get the air to the extremity of the works, it is generally subdivided into a cer
tain number of large currents, and then again into a larger number of smaller 
currents. To ascertain what quantity of air is going to the extremities of the 
working it is necesSBJY to have an innumerable number of anemometirs. 

1195. Would it not be some test of the circulation of the mine, supposing' 
the instrument to be perfect for the purpose, of the amount of circulation going 
on at the extremity' of the mine, if there was an anemometer placed ~here '!-It 
is a test that I should not rely on. Indeed the current of air at the extremi
ties of the collieries, where tbe air is F.O subdivided into so many small splits, 
the velocity is so slow that it would not move Byrsm's IInemometer. . Many of 
Byram's anemometers will not move under a velocity of 120 feet per minute; 
it is a velY delicate one indeed that will move at 50 or 60, and that current is 
St'ldom obtained in the extremities of the workings; therefore your anemometer • 

. in a drift that was sufficiently ventilated, you might remain stationary. 
1 J 96. Would that amount be sufficient for health; would there be a sufficient 

ventilation if the current did not move the anemometer ?-In many eases it 
would, supposing the drift near the extremities of the working, 50 feet area, 
and you have a velocity of, say, 70 feet per minute; that would be 3,500 feet 
of air per minute for the ventilatiOlt of that 'working alone, which is very 
much more than is generally sent to e8ch separate working at the extremity of 
a collielY. 

119i. I thought you said that Byram's anemoml'ter was a velY delicate 
instrument :-1 stated that it was necessary to bave it made as delicate as possible, 
with a view to getting over friction; but with all this care which has been be
~towed upon it, I know of no instrument where tbe friction is less than 50 feet 

'per minutl'" and in Eome eases it is more than 120; that is, that it requires a 
c;urrent of more than 120 feet per minute before the instrument will begin to 
move. . 

0.76. AI 1198. Do 
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Ilg8. Do you ever use the anemometer yourself?-I do . 
1.199. When you nsit the mines ?-Yes . 
t 200. If you trust yourself to an anemometer, when you are inspecting a 

mine, to know the actual ventilation, if there could be an anemometer devised 
which registered the amount of the current, why should not that tell its own 
tale on your next visit if it could not be tampered with ?-For the reasuns ~ 
have stated at such great length. ' , 

I 201. 1\ registering anemometer, in point of fact, is, in other words, the same 
instrument which you use to test the amount of ventilation when you visit a 
mine, with a registering apparatus attached, which denotes at your next visit 
the amolIllt of ventilation going on in your absence ?-' Yes. 

_ J 202. Then if it could lIot be tampered with, why should it not speak tbe 
same truth in your absence as in your presen'Ce ?-I think it could be tampered 
with; and if you make it register beyond a fortnight you would multiply the 
number of wheels to such an extent as to increase the friction considerably 
more. 

1203. You are now expresifing a doubt as to the anemometer doing the work 
which it professes to do ?-Tbat is only one doubt; but I have expressed my 
objection to such.a system of check_ being kept over the managers, and the 
most important reason was not to any defect or any want of reliance upon the 
instrument, but that it.would have a tendency to induce the manager to send' 
a larger quantity of air through the short splits, and to diminish the quantity 
in the long ones, which would increase the total quantity as registered by the 
anemometer. 

I 204. Supposing there were scientific means devised by which those attempts 
to tamper with truth could be defeated, would your objection to some extent 
_ cease ?-You might have a large amount of air going down the down-cast, and 
up the up-cast, and over your -anemometer; but there might still be a number 
of places in your mine which would be quite sufficient to blow the whole mine 
up; therefore, as a practical man, I should place no reliance whatever on these 
records of the anememoter. 

1205. You would prefer to have no test at all to having a test of a certain 
definite ,'alue ?-l think if your tesi cannot be in having the managers to take 
-an interest in ventilating the extreme points of the mines, you had bett~r have 
no test at aU. you would make it then their interest to neglectthe points whicK 
require most attention, and by too mnch attention to matters of secondary im
po~tance you direct att~ntion fr0f!l the main ,POint, and conduce to the very 
thmg you are endeavounng to aVOId, 

1206 •• What is the objection to having one anemometer at the l"ery extreme 
point of the working of the mine ?-It would be merely a record of the air at 
that one place; that is, provided there were sullicient air to move it; but it 
would not be a record of the other places which are of equal importance, and 
which are very numerous. • 

I 207. It would not be a record of the distribution of the air near the extreme 
workings r-No; and you might have a large quantity of air circulating along 
this drift where the anemometer was placed, but there might be a fast end 
going out of that drift up which no air was passing, and which might be sulli
cient to contain enough fire-damp to blow alI'the men up in the place. 

1208. It would tend materially to the proper I'Upply of air in all the extreme 
workings, if there was an ample supply of air at the very extreme working?
I think if you made it a colliery manager's interest to throw a large amount of 
air over his anemometer, you would, from the circumstances I have pointed out, 
tend to diminish the supply of air to the extreme points where it is most 
required. I do not think any practical man would place any reliance on such 
a test as your question appearsto propose. 

J 209. Mr. Baird.] Do you consider the best test of a well-managed colliery 
to be the absence of accidents ?-Not invariably; as a general rule, it is 80; 
but a colliery under strict discipline may go on being very badly ventilated for 
some time, until at last the evil day comes, and there is an explosion. As a 
general rule, it is the very best test in the absence of inspection. 
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E. J. HUTCHINS, ESQ., IN THB CHAIB. 

Joseph Dic/tilllOIl, Esq., called in ; and further Examined. 

1210. Chairman.] YOU stated in your evidence that every old pit should be J. Diclti"" •• , E,.. 
properly fenced off to prevent persons falling into it; are there Dot nearly as 
wany accidents occurring in winding persons up and down the pits ?-Yes, ga Jun01853-
a great number of accidents take place in winding people up and down pits. 

121 I. From what caW!e do those accidents priucipally arise !-From a variety 
of cauSt'S; in some cases frorq boys or men tumbling off the ca!(e, or more 
frequently from the skip; sometimes from a man incautiously putting his head 
out, and getting it crushed against the cross trees. 

1212. Do accidents of that character arise from their own carelessness?
Where there are guides in the pit they generally arise from want of cautioD on 
the part of the men; but in pitB where tlt.ere are no guides, and only a loose 
skip, the men are sometimes thrown off by the two skips coming in collision, by 
the ascending skip coming in collision with the descending one, and throwing 

. the men off, or by its striking against the sic\e, and throwing the men oB. 
1213. Do you think, therefore, it should be enforced by legislation that every 

pit should have guides to it !-As far as practicable to enforce it. There are 
some cases in Staffordshire and Denbighshire, where the portion of coal which 
has to be worked is so small, that there is not Rufficient coal to be left for a 
proppr shaft pillar; indeed the whole portion of coal to be worked is only the 
size of lin ordinary shaft pillar. In that case, you cannot prevent the shalt 
squepzing and bulging out of shape. Wooden conductors, under such circum
stances might be displaced, and be unsafe for the cage to run upon; but wire 
ropes might be applied to meet these cases, which would obviate the evil. 

I 214. As guides ?-Yes. 
1215. 1\Iy question did not allude to wooden guides ; but to guides of any 

kind or sort; your answer alluded to pits which were entirely without guides! 
-I think guides should be enjoined as far as possible; I do not know of any 
case where thpy could not be introduced. The Staffordshire people make an 
objection to the introduction of guides, for the reason I have stated. I also 
know of a case in Staffordshire where the landlord of the property has objected 
to the introduction of guides, when the tenant has introduced them. 

1216. What reason did the landlord assign for objecting to the introduction 
of guides r-He iaid the use of guides had a tendency to lead the colliers to 
break the coal smaller, to put it into the trains, and produce a larger propor-
tioD of small coal. . 

1217. Mr • .. l"ar,.er.) Why should that be 1-1 think it is only a prejudice; I 
see DO reason fur it whatever. 'The tub, in this case, where it has been·intro
duced, carries about 30 hundred weight of coal, and there i.e ample space for 
putting in any ordinary lump of coal, ISUch as one or two men could lift. 

1 :n8. CAainult.] In the ease yo. have described just DOW, wbere the sbaft 
baa got into a dlmgeroua oonditiOD, and luch • condition that they could not 
use guides, do )'011 tbiok IIIlcIl • pit is Bafe .for mea to be wound up and down? 
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-Yery unsafe; they.are called crooked pits, and they are not 6.t for men to be 
drawn up and down; it is only in the Staffordshire district and Denbighllhire 
where such a thing is known. -

121 g. In your opinion, then, should not the pit be kept in luch a condition 
_ at all times that men could be wound up and down with perfect safety by legis
lative enactment?-At the present moment there is no practical objection that 
occurs to me to prevent the use of guides bl'ing compulsory in every Cl\8e where 
JJlen are drawn up and down; in the sinking of pits it is seldom desirable to 
bave guides; they are only used in working pits, except in -tery rare cases, 
where they are used in sinking deep pits. . 

1220. During the process of sinking ?-I should certainly not make them com-
pulsory in that case. . 

1221. Mr. FalTer.1 Would the use of guides secure the men against acci
dental collision when the skips are one ascending and· the other uescending ?
They would. 

1222. Mr. baird.] Would not a brattice have the same effect?-Certainly. 
not so good; it is possible to make a brattice in such a shape that it acts as a 
sort of guide for the skips; the addition of a rod on the brattice would be a very 
slight expense indeed. - . 

J 223. Cluzirmlln.] But the use 9f guides in pits would not necessarily render 
the pits so safe that the men would be free from danger from the falling of the 
sides of the pit 1-Certainly not. 

1224. Could you recommend any plan by which the pits could be rendl'red 
perfectly safe ?-In the code of rt'gulations 1 have put in, 1 have stated what 
precautions I would take for guarding against such accidents. 

1225. Do you consider tbat casing the pit from the top to the bottom 
would be an effectual remedy against parts of the pit falling down and killing 
men in their descent 1-1t is an effectual remedy, and one that has been taken 
in my district in the best managed collieries. The manager of the largest col
liery in the district was very strongly opposed to walling his pits throughout. 
After a number of recommendations, and a long correspondence with hiIQ on the 
subject, he has at last assured me that every new pit should be walled. He 
represents the largest colliery in Lancashire, where 1,500 men arl' employed. 

1226. Would this increase the expense of sinking the mine ?-It is a very 
trifling addition to the expense of sinking. I think in the long run it would bl! 
a saVing; thl're is generally time lost in the repair of sides of shafts, and which 
bas to be -done at a busy time, when the use of the shaft cannot be spared for 
sucb a purpose. _ 

1227. Does it not happen that accidents frequently_ occur by which men are 
killed by pieces of coal falling from one ascending bucket, while the ml'n are 
descending in the empty one ?-It does sometimes happen, and also by materials 
falling from the top of the pit. 

1 :128. Do you think that the Legislature should interfere to prevent the 
JJlen being It't down the pit while the materials are coming up ?-Yes; I think 
it is a regulation which would meet with the approval of the majority of expe
rienced mining t'ngineers in my district. 

1229. Would that cause a vt'ry great hinderance in the pits wht're a very 
large amount of coal was brought up every" day ?-No, 1 do not see that it 
would. 

. 1230. Could accidents be obviated by any apparatus that has yet been brought 
;out, such as Fourdrillier'l' ?-l have already stated my opinion to be, that I place 
much more reliance on haVing good tackle and good winding arrangements, 
han I do upon any arrangement for arresting the cage in the event of a break

age taking place. 1 think if we had all our pits fitted up with Fourdrinier's 
apparatus, or an apparatus which is an-improvement of Fourdrinicr'sapparatus, 
by White and Grant, it would be better. If that apparatus were attached to every 
working pit in our country, we should have the ropes worked very much closer 
than they art' now, and instead of a decrease of accidents, we should have a. 
positive increase by the bretlkage of rope, and a new source of accidt'nt woulfl 
be introduced in the complication of the apparatus. 

1231. Is it: not the duty of an iuspector now to see that the machinery and 
apparatus connected with the pit are in proper "Order :-It is a part 'of his duty. 

)232. In the course of your inspt'Ction, have you ever represented to the 
owner 
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owner of a colliery that any part of the machinery of his pit or ropes were in 'J. DickirnoR, Ea'I' 
improper order;-Yes, I have, in several cases. 

I 233. In consequence of your representations, has he taken any means to '3 J UIlt' 1853. 
olniate the danger that existed ?-Yes; in a great number of cases; I could 
quote one which took place. 

1234. Did you ever 'find any case of their non-compliance, or refusing to 
comply with your suggestions ?-We have sometimes a difficulty in persuading 
them that we are correct in our views, but I have generally succeeded in the 
end. • 

-1235. Provided they did not comply, and any accident was to take place, 
there would be no remedy at law against those parties so neglecting their duty! 
-If we had an opportunity of attelidinl( at the inquest we should attend, and 
state to the coroner and jury that we had pointed these dangers out tu the 
colliery manager, and he did not appear to have taken the precautions which 
we stated to be necessary. We have not always an opportunity-of attending 
at the inquests; many of the inquests are held before we hear of the 
accident. -

I 236. But in cases of that kind, woul\! you feel it your duty, if possible, so 
to attend, and to represent to the coroner those facts which you ha,-e stated? 
-Yes. 

1237. What time do you think ought to elapse under ordinary circumstances 
before the coroner's inquest sits -over the body; in order to give you time to 
attend the inquest in all cases, what would be the average necessary time ?
In answering that question we have to consider that the body cannot be kept 
above a certain time, and that the coroner and jury must assemble for the 
purpose of viewing it; 48 hours is the time allowed now, Rnd I belie¥e that 
could not be extended. 

1 238. Has not the coroner now the power to adjourn the inquest; could not 
he assemble the jury and view the body, and adjourn the inquest to a future 
day, when you could attend and give evidence as to the cause of the accident? 
-He bas that power; but it gives rise to a great number of complaints on the 
part of the jurors, that .they are obliged to meet twice and receive no pay for 
their services. The coroner in some districts is allowed double expenses for 
holding 8n atljourned inquest; in other cases he is only allowed the expenses 
of a single inquest. In the majority of cases the jurors receive no pay whatever. 

1239. Do you consider that the law, as regards coroners' inquests in' that 
respect, is not in a proper state 1-1 think it admits of improvements. 

I 240. Do you know the practice of Scotland with regard to accidental deaths 
in mines !-Yes. _ 

1241. When an accident occurs, the owner of a mine is immediately' obliged 
to write to the Lord Advocate, apprising him of the accident; he then sends 
to the inspector, desiring him to report on that accident to the procurator-
fiscal 1-Yes.· • 

1242. And the procurator-fiscal, after receiving the report, lays it before the 
Crown counsel, who decides whether a prosecution shall tske place. or not; is 
that the state of the law I-Yes, that is an outline of it; the police also make 
their own inquirit's with respect tD the accident; they have a sort of secret 
~ystem at work, and iliey ferret out information from sources which they know. 
This is 1I1~0 laid before ilie procurator-fiscal; and if on this evidence, which has 
been furnished by the police and others, if they think there is a case to pro
secute, they prosecute. Having bren II ma,oager of a colliery in Scotland, 
I know what is tlJe feeling of the managers on the subject. Fortunately, I never 
had -a fatal ar.cident during the time I was there, therefore I have not experienced 
it personally; but my own',feeling on the subject is so strong, that I would rathel' 
manage a colliery for 100 I. a year less in England than in ::;cotland; the rather 
than have to undergo the excitement which the manager is placed under at the 
time ilie secret inquiry is taking place with regard to the accident. 

1243. You say the police are the parties who make this secret inquiry;-It 
is part of their duty. 

1244. What police do you allude to; is it the county police r-The con
stables of the district • 

. 1245. Db you think that the system pursued in collieries in Scotland rendt'Ts 
the owners and managers of collieries more care(ull-1 have no. doubt it has that 

0.76. If 3 effect, 
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~ffect, but I think it is carried to an extreme in Scotland; men become really 
nervous under it. 

,1246. Do you not think that improvements might he made in the law of 
Scotland and England, so as to assimilate them, and put them both on a better 
footing ?-Yes, 1 do not know of any objection to it. 

1247. Mr.lngoom.) Supposing an inquest is held bef~re you have an oppor
tunity of attending, and you are aware that in the colliery where the deaili had 
occurred you had previously given directions to have greater preeautione ueM, 
would you think it your duty to communicate with the. Home Office ?-If I had 
served a colliery owner with a formal notice, 1 should consider it my duty to do so. 

12411. Whether you had been at ilie inquest or not:-Y es ~ a case occurred 
in my district, where I had a colliery owner, not exactly under formal notice. 
but he had undertaken to carry out certain suggestionl which 1 had made to 
him, which obviated the necessity of serving a iormal notice on him. An ex
plosion of fire-damp took place in ilie colliery afterwards, and immediately 
on receiving information of that accident, I posted off to ilie inquest. That 
was before I received any official information of the accident, but I found I was 
too late, for I met the coroner coming, away. In that case I had a long inter
view with the manager, and tol(1 him it was my intention to bring it before the 
magistrates; but his promises of amendment were so strong that I did not do 80. 

1249. Mr. Baird.) Are you aware now that all the expenses in England, of 
prosecutions at the assizes, are defrayed by the Treasury and not by the county r 
-1 am not aware of that. 

1250. That being the case, would there be any difficulty in the proper autho
rities of the Government, if they thought it right, directing that a Crown 
prosecution should take place on your report, although the coroner's inquest 
bad not returned a verdict justifying such a course i-1 very much doubt 
whether the Home Office would have authorised a prosecution in the case. 
We generally find. where loss of life is brought in as manslaughter, and that is 
sent to tile assizes, in nine cases out of ten the case is thrown out, by the judge 
stating that it is a case that falls within the proper degree of cautiqn and 
culpable neglect. Two such CIlI!es of that kind have .occurred in my district 
in this present year. but both were thrown out by the judge and jury upon that 
ground. 

125 I. Mr. Ingham.] Are you aware that in either of those cases there had 
been· specific directions given by the inspector which had been neglected or 

,contravened by the proprietor ?-They were both cases which appeared to be 
combined with considerable neglect. I was present at both of the inquests. 
I had previously examined the colliery in one case; but they WETe neither of 
them cases that the inspector could have any control over. One was the pase 
of an engineer drawing the cage up to the pull.ey; the other was the case of a 
collier not setting sufficient pit wood to support the roof of tbe workings, and 
sending his drawer under. it to £lI. the coal. • 

1252. Chairman.] What was the coroner's verdict in the first case ?-Man-
slaugbter. " 

1253. Mr. 111§1tam.] Had you, before that, observed anything in the conduct 
of this engineer to make you think he was. an improper person to be placed in 
a situation of trust 1-1 had not seen the engineer before. 

I 254. You had not at all represented to the proprietor of tbe .mine that this 
particular man, in his employment, was unworthy of his situation.t-I bad never 
seen him hefore, and knew nothing of him; therefore 1 could not make such a 
representation. . 

.. 255. It is not such a case as I mentioned, where the act by which the party 
came to his deat1t was committed by the- owner, after directions to the contrary 
from theinspector1-It was a case "hich no Act could meet. -,, 

1256. That was a case in which it was the personal default of the engineer. 
and in no way attributable to any misconduct on the part of the proprietor ~ 
It was, and he was severely reprimanded; the coll.iery proprietor stated at the 
inquest that the man had cO.l;nmitted a breach of duty in having done so. 

1257. Was that indictment preferred against the engineer or proprietors ?-
Against the engineer. . , 

1258. Chaiflllan.l And the bill was ignored?-l believe in both cases they 
'Were thrown out by the grand jury. 

1259. Mr. 
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12.59. Mr. J'iV;IIII.] You stated that you .. ouId recommend that men and J. Di&Ut«nJ, Eoq_ 
materials should not be wound up together in the same pit ?-Yes, I did. 

1260. Do~s your objection apply to sueh pits as are not properly.fitted with .3 June 18S3-

guides and cages ?-It applies to all cases ""here there is a brattice partitiOD 
betwpen the two cages, and it also applies to the winding of the coal up Any other 
pit than the one the men may be going down~ In IiOme districtt; it is common 
to have one engine to wind from three or four pits, so that if melll were going 
down ill one pit, you would ha.ve a loaded skip coming up the other pit. Yon 
would then have the mJlximum strain ·on the machinery when materials only 
were being raised, which those regulations which I have proposed would avoid. 

1 261. That might apply to tbat particular case, but such a ease is not com
mon in the coal trade ?-No, it is Only common in the Staffordshire district. 

1262. Chairman.] 'J'he cases you would apply that to are only in ill-re~lated. 
collieries ?-I should not make any exception in any case. 

12ti3. Mr. Vivian.] Have you ever known accidents occur in properly fitted 
pits, from materials falliug down ·while men were being wound up ?-Yes; it 
is a very cornman cause of accident, and the regulation alluded to is a regu
lation at many pits at the present time. Iu my district it is & common regu
lation; }'ou may not have it in South Wales, where the regulations are much 
more lall:. 

I ~64. I did not know that such & regulation existed in the northern pits ?
In some it may not; it is much more common in Lancashire. 

1265· Mr. Lock.] Does it not extensively prevail, both in the counties of 
Durham and Northumberland, that they .do not windup eoals at the same time 
that men are ascending and descending where thi! shafts are Dot bratticed; 
is it not a general rule that men are not permitted to go up and down the 
shafts while they are palling coals in pits that are not bratticed ?-As a 
general rule, men do not go up and down against loaded tubs; and where 1 meet 
with it in practice, I always make a representation as to the danger attending 
it, and in no r.ase have I not succeeded in reoeiving an .assurance that it should 
not be continued for the (utore. 

1266. Mr. Vivian.] Do you conceive the danger to arise from the unequal 
strain on the machinery, or the falling of the material f-Partly from the one 
and partly from the other; when the winding engines are very powerful and in 
good order, there is comparatively little if any danger from the breakage· of 
IIl/Ichinery.; but in the Stafi'ordshire district, where heavy three-linked chains 
are used, and the mal'hinery m~ch weaker. there is very great danger. 

1 ::.6;-. That! can easily conceive; but in collieries fitted up in the hest style 
would it be desirable to apply sucb a regulation 1-1 think it would 0; it would 
inflict no hardships upon them, as the men all go down together in themoruing. 
It dol'S not apply to the coming up, whE'reonly tWI) pits are Ulled, as the empty 
tub would be coming down. It is only in the case where the pit is in full 
work during the day, that it could be considered a hardship,and at such times 
it is only overmen or the viewer who is going down. 

1 ~6!!. C/lQirman.] The falling of !these materials does not deplllld on the 
excellence of the machinery of the pit; supposing the coal was improperly 
loaded by the collier, or supposing the collier had properly loaded the coal, and 
that the roads at the bottom of the pit were in bad order, and however excel
lent the machinery was in the pit, might not the coal be shaken out by the 
slightest movement, Bnd full on the heads of the men ?-A piece of coal might 
fall from a tub that was not well filled. 

I :!69' Mr. Locke. ] I understand your objection to go even to the use of the 
men dt'scending in the mines where there are two pits; where & loaded tub is 
coming up one of the pits, you object to the men descending in the other pit 
where there can be nothing to fall ?-Tbe only ohjection in that case is as con
cerns the machinery. 

12;0. In what respect do yon ,consider the descent of the men, going dowa 
one shlLft, whilst the loaded tub 'Was coming up the other, as putting any more 
strain on that machinery than the ordinary bal8nce of the tirst loading,' and 
thf'u unloading the skips going up and down those shafts ?-I should thiuk the 
weight of'a man is an addition. 

I j;1. Is the weight of a man larger than.the weight of the tub coming up 
0.;6. )I 4 when 
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when it is in the act of ascending r-Theweight of the man is in addition to 
that of the full tub. 

1272. Would not tbe weight of the man descending in tbat tub han' the 
effect of balancing tbe two 1-1 think the engineer would have more control 
over his engine if the cages were empty. 

1273. Do you see any extra strain on the machinery in the case put:-Do 
not you think that the weight of the descending man would rather bind to 
balance the two loads, and give the l'ngineer a more perfect command over his 
engine, than if he had a training ene:ine pulling at one tub ?-Yes, 1 think the 
engine would be better balanced; but a weak engine would be more likely t() 
break, having the additional weight of the man in addition to the weight of the 
coal. 

1274. You think a weak engine would be more likely to break, having less 
'work to do ?-Having the addition of the man to the coal. . 

1275 •. I am supposing a descending man against an ascending tub; I wish 
you to answer that question ?-Suppose the drum-shaft to be weak, and both 
drums fixed on one shaft, 1 cannot give any other opinion than the one I hnve 
given. I think there would be a greater strain on the drum-shaft. 

1276. You think there is more strain on the drum-shaft by the man descend-
ing than if they were not descending ?-Yes. .. 

1277. And your objection, therefore, is to the use of two pits; to the permitting 
the men to descend the one, while the loaded tub is ascending the other 1·
Where there are only two pits, and good machinery, my objection to descending 
the other pit is very slight. 

1278. Is that one of the cases that you would insist on absolutely prohibiting, 
or would you make that an exception to the rule :--If that was the only cause, 
I should not think it necessary to prohibit. 

1 :':79. Are you of opinion that that ought to be one of the exceptions to the 
rule ?-I think it might be an exceptional case. 

1280. What would you propose to do if you had to frame a corle of regu
lations; would you propose a positive prohibition in a case like that? -I should 
make the regulations as simple as possible, and with a view to avoid excl'ptioll8 
1 should include that in the rule. 

1281. Mr. Vivian.] Then the rule would not apply to men ascending; only 
to men dl'scending :-Only to men descending. 

1282. Mr. Mostyn.] Would you recommend the attendance of the inspectoll 
on all coroners' inquests relating to those mines under his inspection?
Certainly not, unless you made the inspector the coroner· In this country the 
coroner's duty is to inquire into every case .of sudden dl'.ath; on the Continent 
they have no coroners, and it is part of the inspector's duty to inquire into 
every colliery accident. • 

1283. Chairman.] Do you find the workmen commit reckless acts, 80 as t() 
endanger the safety of other men ?-Sometimes. 

1284. As the law exists at present, has the magistrate the power of inflicting 
fines upon those workmen who so transgress 1-1 have stated that on that 
point a difference of opinion appears to prevail among the magistrates; some 
consider that they have power, others consider that they have not. 

1285. Do you think that the law should be made clear on that subject ?
I think it is very important that it should be. 

1286. In what district is it that these magistrates have refused ?--Mr. Vivian 
stated that he knew of a case where they refused to convict. 

1287. Where was that 1-1 think it would be in South Wales. 
12.88. Did they refuse to hear the case, or refuse to convict because they 

considered that they had no power to convict; that the Act of Parliament did 
not give them power ?-I cannot state the particulars of those ,cases Mr. Vivian 
alluded to; but in my district, a few months ago, 1 received a letter from ODe 

of the colliery owners, telling me he had made application to the stipendiary 
magistrate for the district for the purpose of prosecuting a man for leaving an 
air-door open, by which a serious explosion might have taken place. It is a 
similar misdemeanor to opelling a safety-:lamp. The magistrate refused to act 
in the case. The colliery owner asked .me what he should do under the cir
cumstances. 1 undertook to see the magistrate, who assured me tpat, if any 
future application of the kind were made to him, he would gi\"e it his best 

. attention, 
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attention, and that he would see what the law was upon the point. He was not J. Didim"", E.q. 
aware of the Act. 

1289. When workmen do commit these reckless acts, so as to endanger the .3 JUDe 18,>3· 
lives of their fellow·workmen, and those acts are discovered by any of their 
fellow-workmen, do they usually infunn the overlooker?--Such cases do take 
place sometimes, but they are very rare. 

1290. Do you mean that cases of carelessness are very rare ?- No; where 
one man informs against the other is very rare indeed. 

1291. Do you think a workman would be more likely to screen a man ?
Yes; as a general rule, they are more likely to hide each other's faults than bring 
them forward. ' 

I 29:l. Have you I'ead the Report of tl),e Committee of 1852 with rE'gard to 
safety lamps ?-I have. 

1293. Do you agree in this portion of the Report: " Your Committee would 
now refer to some more incidental means of security against explosion; first, 
stating their concurrence in the opinion expressed, directly or indirectly, by 
the Committees of 1835' and 1849; and also with that &0 strongly expressed 
by the South Shields Committee, that where a proper degree of ventilation 
does not exist in a mine, the Davy lamp, or any modification of it, must be 
considered rath!'r as a lure to danger than as a perfect security. Practically 
secure in a still atmosphere it may be considered; and in the. hands of a 
cautiolls over"man an admirable instrument for exploring, or as an indicator 
of danger; but in a current, as admitted by the illustrious inventor himself, it 
is not a security; and in the hands of an ordinary workman, under circum
stancE'S of excitement, when danger is threatened, it is not ·improbably, far 
oftt-ner than imagined, the very cause of the explosion which it was intended 
to prevent ?"-I agree with that generally; but at the latter end, I thiuk it is 
not so frequent as they suppose it to be; I think cases whE're explosiQlIs have 
taken place through the gauze of the safety-lamp are exceedingly rare, and 
only two cases have come to my knowledge where such accidents have taken 
place, 

1294. Is it your opinion that in fiery mines the use of the safety-lamp should 
be enforced or not 1-ln some mines I think it should be used. 

1 :29.;. Huwever good the ventilation 1-1 think that is.a point that might to 
some extent be left to the discretion of the manager. The difficulty is in 
drawing the line between a fiery mine and a very fiery one; what some 
persons would call a very fiery one another person would call a moderately 
fieryone. 

I ~96, Would you give power to the inspector to determine when the safety 
lamp should be used, and when it should not be used !-Yes, I think the 
inspector might be entrusted with that power. 

129;. What are the sort of safety-lamps now in ordinary use in this country? 
-The common Davy lamp is the lamp generally used. Two of the North of 
England managers give the preference to Mr. Glanny's lamp: Mr. George Elliott 
and Mr. Easton. The Stephenson lamp is also becoming now much more 
generally used than it was; it has the property of becoming extinguished 
immediately on an explosion taking place, which puts it out of the power of 
a wor~man to remain in an explosive atmosphere with a light. 

1298. The Stephenson lamp has glass within the wire gauze ·1-lt has, and 
is fed with air from the bottom. 

1 :2~I!). The Clanny lamp has glass at the bottom, of tlte lamp quite unpro
tected i-It has. 

1300. Is it safe to use a lamp with glass so unprotected ?-It is not con
sidered safe by nearly all our mining engineers ill this country, but on the 
Continent they consider them perfectly safe; and they place every confidence 
in them, and I am not aware of any accident having taken place in consequence 
of the glass abroad, where they are very extensi\'ely used. 

13°1, The glass is made very thick, is it notr-It is genE'raIly made very 
thick, and well annealed. 

130:2. However thick it might be, if the glass was to get very hot, and a drop 
of water was to come on it, would it not have a tendency to break that glass '! 
-Yes. • 

1303. If such an occurrence were to take place to a man, and the glass were 
o.j6. N so 
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so to break, it would cause an explosion in the mine ?-That is one of the 
great objections that our engineers had to them. , 

I 304. If the lamp was in an explosive atmosphere it would go out ,-Most 
of the glass lamps have that property. 

1305. The Clanny lamp has that property?-Yes, as a general rule, the 
Clanny will; but it is possible to keep up an explosion in the top of the tube of 
the Clanny. 

1300. Chairman.] Would the Clanny burn in an atmosphere in which, if 
a naked light were used, it would explode ?-No; as a general rule, it would go 
out. 

1307. Have you seen the lamp invented by Mr. Henderson ?-I have not. 
)308. Have you ~een Dr. Glover's 1-1 have that here. 
1309. Do you approve of the principle of Dr. Glover's lamp ?-It avoids the 

objection to the glass lamp so far as the breakage by water goes, inasmuch as 
the air passing down between thE' two glasses has the effect of keeping the 
outer glass quite cool. 

1310. What kind of lamp gives the best light ?-The Eloin lam p. 
131 J. Is one of the objections by the men to the use of safety.lamps the 

small quantity of light that lamp gives I-Yes, that is the objection to the 
Davy lamp. 

13 12. Is it not, therefore, material to have a safety-lamp in which could be 
combined the most perfect security and the greatest amount of light i-It is 
very desirable to have such a lamp. 

1313, Have you seen Dr. Fyfe's lamp ?-I have; I have not had an oppor
tunity of making any experiments with it. I heard the Doctor deliver a lecture 
on it; it seems to me much the same as the Clanny, with the addition of a 
double gauze to the top of it instead of a single gauze. 

13'4. Have there been any improvements made in the safety-lamp since the 
report of the Committee in 1852 ?-I think Dr. Glover's lamp has been patented 
since that Committee, and Dr. Fyfe's lamp has also come out since that Com
mittee. 

1315. Is Dr. Fyfe's lamp here 1-lt is so nearly like the Clanny, that I did 
not think it necessary to bring it. 

1316. Do you think the improvement made by Dr. Glover renders his lamp 
the most safe of any lamp hitherto invented, and combining with that qUality 
the I!.iving the greatest amount of light 1-1 do not think it is more safe than 
the Davy or the Stephenson. 

13 17. Mr. Locke.] What in your opinion, having reference to the object of' 
the safety-lamp, namely, the security of the mines, is the best lamp according 
to your knowledge ?-Considering all the circumstances with reference to 
lamps, I am disposed to give the preference to the Davy. 

1318. The Davy stands first in your estimation ?-Yes. 
13' 9. Which do yeu think is the neltt best r-The Stephenson is a good 

lamp for the workmen. 
1320. Do you think the Stephenson better than the Clanny?-So far as 

avoiding,the glasil goes, the Stephenson has the advantage. 
132'. If you were called upon to order e. lamp for a particular colliery, what 

lamp would you order ?-I should leave it to the option of the manager of the 
colliery, for I believe with proper care they are all safe. 

1322. Then the answer you have given with respect to the Davy, is that 
there isna material difference between that and any of the rest ?-No, a very 
slight difference indeed; for testing fire-damp there is no lamp so good as the 
Davy. 

'323. Chairman.) Why?-You can judge of the presence of gas so much 
more accurately by it, and also the quantity of gas. 

1324. For the purpose of working in a fiery mine, where no naked lights are 
allowed to be used, to which lamp would you then give the preference 1-
I believe them all to be safe, but I tbink one of the lamps which becomes 
extinguisbedon coming into an explosive atmosphere best for the working 
men, but thE' Davy for. the firemen. • . 

1325. Mr. F!Zrrer.] If you could render it impossible for the miner to open 
. his 
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his lamp, which would you prefer then as a locked lampr-The best locked J.l)ickiJo_, ~'"i' 
lamp is the recp.nti.l:: registered lamp of Watson's, of Newcastle-on-Tyne. 

13:l6. Chairman.J What is the principle of that lamp ?-It has a very long S3 June 1853-
key about two inches long, and you cannot open it with a nail. 

1327. Is it a common Dary lamp, with a key to it ?-It is both the common 
Davy and the common Stephenson. 

1328. With Watson's improved lock to it?-Yes, and also a different 
arrangement as to the opening of it. 

1329. Your answer applies only to the lock ?-Yes. 
1336. Mr. FlIrrllr.l Has the miner, when in the mine, at present, a key for 

op.-ning the lamp ?-\Vhere locked lamps are used, the miner is supposed not 
to be in possession of a key. • " 

I 3.~ I. Chairman.) But your opinion decidedly is, that the inspector should 
at all times have power to order the use of safety-lamps in a fiery mine, if he 
should think proper so to do <-I think he might be entrusted with that power, 
and that PQwer would COlI)e under the regulation I suggested, in one of the 
clauses of the Act, to the effect that the inspector should be entrusted with 
power, in cases where imminent danger existed; where the manager refused 
to adopt proper measures for increasing its safety, he should have the power to 
order the working of the mine to cease; that is, under the restrictions which I 
specified. 

1332. Of course you think that attention to ventilation is a primary course 
to pursue, in order to make a mine safe 1-lt is. 

1333. Therefore, whether the inspector orders a safety-lamp or not, he would 
not pay less attention to see that the ventilation of the mine was properly 
carried on !-Vertainly not. 

1334. You would not use the lamps in order to screen the colliery proprietor 
from having proper ventilation, but you would" rather use the safety-lamps to 
increase the 8ecurity with Ihe proper ventilation ?-Merely for the purpose of 
guarding against an emergency such as an outburst of gas, or a discharge of 
gas. No workings should be systematically carried on ill' an explpsive atmos-
pbere. " 

1335. Therefore, you agree with the report of the Committee of 11'lt;2, that 
the primary mode of rendering mines secure is attention to the best mode of 
vl;ntilation '1-1 do. . 

1336. ;\<ir. Ingham.] You gave your opinion as to the comparative merits of 
lamps with respect to their safety; now, as to their illuminating power, which 
lamp are you inclined to prefer ?-The Eloin lamp gives the best light, but it is 
generally attended with the disadvantage of going out in a brisk current 
of air. 

I 3;~7. Which do you prefer of the English lamps?-The glass lamps come next; 
all the glass lamps, without exception, are equal. There is the Glover lamp, 
and the Clanny lamp, and all tilt glass lamps. 

1.'138. Which of the glass lamps combine the most safety with the most 
illuminating power :-~The addition of the chimney to Dr. Glover's lamp, as in 
Musileer's lamp, appears to make it safer than an ordinary CJanny_ 

1339. Tht'n, as a combination, you give the preference to the Glover lamp? 
-For Ct'rtain purposes 1 would, but for other purposes 1 would not. If you 
are travelling in old wastes, and a little choke-damp happens to be coming 01£ 
from the waste, the Glover lamp will go out when a C1anny lamp will burn, 
and when a Davy lamp will burn; so that, in a case of that kind, 1 should prefer 
a Clann\". 

1340: But for ordinary working purposes, where the men were hewing, you 
would prefer the Glover r.-I think 1 stated that I place all these glass lamps on 
a par; I make no distinction between one and the other. 

1341. You were understood to say that there was more safety in the Glover 
as a glass lamp ?-It has some advantages which some of the others have not. 
CIHnny's bas not the Museleer chimney, and has only a single glass. 

134:2. It is not addC'd to the Clanny now; of the actual lamps in use which 
do you prefer ?- For " wurkman, I think that the Glover has that additional 
safety which the Clanny has not. 

1343. Are you aware of the Glover lamp being in actual use in anyone 
of the collieries in the north ?-No, I am not; it has only recently come out. 

1344. Do you not know the fact that it is in use at Wingate Grange and 
0.70. N ~ Pelton :-
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.1.. Vickin.o .. , Esq. Pelton 1-1 know that experiments have been made by Mr. Reid, the viewt'r 
at Pelton. I believe he u. satisfied with the lamp, but 1 am not aware that he 

'3 June 1853. has introduced it for the use of the mine. 
1345. Are you aware that it is not a more speculative lamp, but that practical 

men have given consideration to it ?-Experiments have been made by practical 
men; I am not aware whether they have introduced it for their workmen or 
not; I believe it is nol in use anywhere in my district. 

1346. Mr. Mostyn.] Are you acquainted with Coed Talon, in Flintshire?-
I am. 

1347. Is it a well-managed colliery?--No, I do not think it is, it is l"ery 
roughly managed; indeed, one of the roughest in my district. 

) 348. When did you visit it ?-I have been there two or three times. 
1349. Have you been there within the last twelve monlhs V-I have; at the 

time when I went down into the workings one of the pits had a flat chain in 
it. Since that time, there has been nothing but single link chains at the colliery. 
I go into no colliery where there is a single link chain, unless I hfl.ve urgent 
business to take me there; I do not think it is safe. 

1350. Were any plans shown you ?-Yes, plans of all the seams excepting 
one. 

1351. In the course of your experience you have seldom seen a worse-con
ducted colliery, have your-It is very rough. 

)352. And highly dangerous, as compared with your general knowledge of 
collieries ?-I have objected to the use of single link chains there, and I have 
pointed out the want of plans to Mr. Harrison, the manager. He undertook 
to get these plans made. On going back, as I stated previously, a year after
wards, although he had undertook to have the plans made, he had not carried 
out that. undertaking. 1 afterwards directed Mr. Oakley, the proprietor's 
attention to it. I received a letter from Mr. Oakley, informing me that he 
would see to it, and that it should be attended to. 

1353. I understand that those instructions you gave to Mr. Harrison and 
Mr. Oakley, a year . ago, have not' been attended to r-Mr. Oakley has since 
promised me that he would attend to them himself; and see it was carried out. 
I hope he has attended to it, I have not been there since. 

) 354. Are you aware of the number of accidents that have taken place 
there ?-There are a larger number than' usual at that colliery, considering 
that it was in North Wales. The men of North Wales take great care of them
selves, more than they do in other parts of my district. The mining in North 
Wales generally is very rough, and. but for the great care the men take, the 
number of accidents would be very great; as it is, they are very few. 

1355. Still, in the Coed Talon Colliery there have been more than the ordi
nary proportion of accidents ?-Yes, I have taken that view of it but recently. 
I should not apply it. I think greater care has been exercised for some 
time past; and of late there has been no ac~dent there. The last accident 
was by the breakage of a rope, which occurred under unfavourable circum
-stances. 

1356. Is the Davy lamp used there generally?-No, there is not much fire
-damp in the mine. 

1357. Then are we to understand that the accidents which have taken place 
have not been in consequence of explosions, but general mismanagement gf 
the working r-Chiefly by falling in of the roof, want of care in the timbering, 
and tumbling down pits, the winding arrangements being very rough indeed. . 

1358. Chairman.] Is it your opinion that any scheme could be adopted for the 
-establishment of schools for the children of the workmen in collieries 1-1 think 
there might be such a system without inflicting any great· hardship on the 
colliery proprietors. I believe several of the colliery proprietors have expressed 
themselves favourable to such a system. 

1359· Do you think any systp.m could be enforced by legislative enactment? 
-I think it might be; it is so in the case of the print-works; I think it might 
be applied to coal mines. •• 

1360. How would you provide funds for such schools 1-1 think they might 
be made self-supporting, by deductions from the workmen's wages, as adopted 
with the DowIas Colliery, with which you are conversant. . 

1361. That could only be done with the consent of the workmen themsell"es ? 
-. Yes; 
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1362. In almost e,ery case, would the workman consent to a small dedue- J. Diclu07l. Esq. 
tion towards the establishment of schools for the education of his family 1-
No; I think in many cases they would object to it. There are some parts of 23 JUDe 1~53. 
my district where the men are very ignorant indeed; where they attach very 
little importance to education. 

1363. Taking that as your opinion, that a great many would object, would 
it be wise in the Legislature to pass an enactment enforcing the establishment 
of schools at all collieries I-It would be very desirable if such a thing could 
be done; you could not get all the boys to go to school without there is sucb 
an enactment. . 

1364. But provided you had such an enactment, c.ould you then force the 
boys to go to school '-They do it in the case of the print-works now. 

13f,S. Will you describe the system 1-1 cannot give the details of the print
works system. 

1366. Are ,.ou prepared to recommend any plan ?-I am not. 
1367. Mr. Vivian.] Would it be possible to prohibit the employment of any 

boy who could neither read nor write 1--I think it would be very much opposed 
if such an Act were jassed. 

1368. Mr. Farrer. Do you tbink it. would be advisable ?-I think it would 
not be advisable. 

1369. Chairman.] In most of the collieries in your district, are there not. 
funds provided for the relief of the workmen in case of sickness ?-There are 
not in my district; there is scarcely a sick fund in connexion with any colliery; 
the men have benefit societies of their own. 

1370. Mr. H • ..4.. Bruce.] The men belong to cI~bs ?-Many of them do. 
137 I. Almost universally ?.,..Generally. 
]372. Mr. Farrer.] Are you speaking throughout the country, or of your 

own district ?-My own district. . 
1373. Mr. Locke.] Has it come to your knowledge, that the miners in all 

parts of the country belong to benefit societies Or sick clubs 1-As a general rule, 
the workmen throughout the country belong to one or more sick funds. 

1374. Is it necessary or desirable that any legislative interference .with the 
workmen, with reference to these establishments, should be made in addition 
to. that which exists I-It is desirable that some provision should be made for the 
widows and orphans. I do not see how it could be do~e in the case of collieries 
alone, without having the colliery owner to pay the larger portion of poor 
rates than another employer in another trade. If any enactment is made with 
refE'rence to coal mines, it should be general with respect to builders and rail
way contractors, and all classes of workmen. 

1375. Are we to understand that, in your opinion, the benefit societies 
and sick clubs which exist at present are not sufficient to meet the case ?-I do 
not think they are sufficient to meet the case. 

1376. Do you know the extent to which they are carried?-I know they are 
very general. 

]377. Do you know the extent of payment which the family would receive on 
the death of any member of it ?-I do not know the utmost amount paid in such 
·8 case. I know in some cases, whE'.re a man belongs to several funds, during the 
time of sickness be is in receipt of more money than whilst he is at work. 

13i8. You know a case of that kindr-There. are many such csses repre
sented. 

13i!J. Is that a desirable state of things ?-Certainly not. 
1380. Would you propose to remedy that defect in any way?-I ha'-e not 

·considered the question Sufficiently. 
] 381. You were-understood to say that the present system was inefficient; 

to what extent do you consider it inefficient?-I have stated with respect to 
widows and children, it is very desirable that some provision should be made for 
them. and also in the case of an accident happening to a workman; but if such 
provision were made compulsory by law, the Act should apply to all trades. and 
not to coal mining only. Respectable workmen have a great objection to 
receiving parish relief. 

1382. Do you know whether the present system of the benefit societies, as 
.they now elist, does not meet those cases i-To a great extent it does. 

1383. Are you prepared to say it is so far deficient that it is necessary to 
.make any other enactment whatever; and if so, to what extent 1-1 think an 

0·i5. N 3 enactment 
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enactment might be made upon the point, but that it should include all trades, 
and that coal·mining should be merely one of them all. To make an enactment 
for coal-miners alone would come into collision with the poor rates to a great 
extent. If any enactment should take place, it should apply to trades generally. 

1384. Still you do not know to what extent those casualties are not met by 
the present system of benefit clnbll and sick clubs ?-I know in cases of acci
dent, and in cases of death, that many of the relatives, and the sufferer hiffil!elf~ 
is sometimes left in a state of very great distress, and he is thrown on the parish 
or the sympathy of his friends. 

1385. You also said you have known cases where persons hlive belonged to 
so many institutions of that kind that they have been in receipt of more wages 
than when at wOTk ?-Yes. . 

1.386. Those two opinions being given to this Committee, what is the best 
mode of obviating those two extreme cases; are there not cases that lie within 
those two extremes ?-No doubt, a very large number. 

1387. Does not the general number of cases attending those institutions lie 
between those two extremes ?-A great number; perhaps the majority. 

1388. Mr. Cayley.] What are the payments to the benefit clubs in the col
liery districts, as compared with the payments in agricultural districts; what 
higher premiums do they pay?-I cun tell you what the payments are in the 
colliery districts. I do not know what they are in the agricultural districts; 
fourpence in the pound is a deduction which is sometimes made from workmen's 
wages at the collieries; that includes a penny halfpenny for doctor, a halfpenny 
for schools, and twopence for sick fund. . 

1389. Is that per week ?-. That is per pound of the workman's earnings. 
1390. Chairman.] Then the doctor attends him While be is sick, and he pays 

to the doctor only when he is ",ell and at work; is that so ?-It is; and for 
that he is't!ntitled to medical relief; in many cases the wife and family are not 
attended for that payment but in the best organised cases the wife and family, 
or anyone dependent upon the man is attended. 

1391. Where do the first cases exist:-I should think they are the majority. 
1392. Where the man alone is attended, and the wife and family are not 

attended ?-Yes, 1 think they form the majority. 
1393. Mr. Cayley.J Taking the case of the support of a man after the age of 

60, under tl1e circulllstances ofthe possibility of his being cut off before that time, 
the insurance for him would be very small; but supposing' it affected his wife 
and the support of his children, is there any instance where benefit societies 
would have to contribute to the support of the wife and children that you re
.member the rate of contribution to ?-1 do not recollect a case of the kind to 
give you. 

1394. In refer ence to the support of the widow and family after death, you do 
not recollect any case r-I do not; that is one of the cases where I say there is 
great suffering.' . 

1395. The benefit societies do not extend to such cases ?-No. 
13~6. Mr. Baird.) There is no annual payment after the decease of the hUB

band?-No. 
1397. Mr. Cayley.] Do you consider that it is material to the safety.of the 

workmen working in 'various pits that the traps should be carefully attended 
to ?-·No doubt of it. 

1398. Would that be as safely confided to the care of a boy as to the ~ru:e 
of a man.r-There is a difficulty in getting men to do such work as that; It 18 

not thought to .bemen'~ work. Some viewers state they more frequently find 
an old man asleep, than they find a boy neglecting his duty. 

1399. What'is your own experience '!-The eases where men are put to doors 
are so few that I can scarcely offer an opinion upon the question; 1 have, in a. 
critical case, where there has been a very important door to keep, put a man to 
attend to it. 

1400. Have you experience of an a.ccident having been produced by thl' 
carelessness of the person to whom the care of a trap has been confided?
The recent explosion in the Arley Pits, at Ince Hall. was supposed to have 
arisen from the fact of a door having been left wide open, but there was no 
evidence til show that such was the case; and all the evidence tltat bore on 
the subject showed that the doors had been shut up to a very short period 
before the accident. 

1401. Mr. 
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140'. Mr. Locke.) Are you prepared to recommend that boys should not be J. Dicli.,rm, Eoq. 
employed ?-I am not prepared to make such a recommendation. I think 
unless you get boys into pits when young, you would ne.-er be able to keep up .3 June 18S3· 
a proper staff of colliers: It is dirty laborious work, which no man of mature 
years would think of commencing. 

1402. Chairman.) In Scotland, it is constantly the practice for the widows 
and orphans of men who have been killed in collieries to bring actions against 
the owners of mines where the husbands or fathers have been killed by gross 
carelessness, and damages arp constantly given by juries; do you tbink such 
a law would be applicable to England, and, in your "pinion, should such a law 
be enacted ?-I believe the same law does apply to England. 

1403. Mr. H. A. Bruce.] Can yqu point out the superior facilities in Scot
land for the widows and orphans of colliers killed by accident recovering da
mages from the owners or managers of collieries I-I am not aware that there 
are any peculiar facilities in that respect ill Scotland. There is a procurator 
nscal, but in a civil action I think the party would have to proceed himself. 
They proceed, I believe, under Lord Campbell's Act; and I know no other 
reason for our men here not entering such actions, but that they are not 
generally so well informed as to the law; and I think a better feeling exists 
between the master and the men. In the case of a serious accident there is 
gene,rally some relief, and a subscription is got up, and the parties are relieved 
to some extent, which keeps up a good feeling. Then the children or relatives 
of the deceased might imagine that their interests would be affecteii to some 
extent, if proceedings were taken by them to recover damages against the 
colliery owner. . 

1404. Mr. FitZ7·OY.) Has any instance occurred bf an action being bruught 
against the colliery owner, or the manager of a mine 1-1 have heard of one at 
Wakefield, but 1 cannot give the particulars. 

1405. Mr. Ingham.] Are your answers a~ to the provisions made for the 
families of the deceased cunfined to your present district, or are you speaking 
generally ?-Generally. 

1406. Is it not the practice in Northumberland and Durham, thllt the widow 
ill permitted to have a free house and coal free for the rest of her life ?-In 
$ome cases it is. 

1407. Is not that the general practice ?-I cannot say it is general. 
1408. Do you know any colliery where it does not prevail that, when a man 

has lost his life by accident, the widow is not allowed to continue in his house 
and have her coals free during her life 1-1 cannot give you a case in North
umberland or Durham, but I can in other parts of the country. 

1409. Do you know enough of the district to give an opinion upon the 
suhject ?-Yes, I know the district very well. 

1410. Is it not, as far as you know, the universal practice ?-I am not pre
pared to say whether it is universal or not. 

1411. Clwjrman.) Could you give the Committee any estimate of the amount 
of expense that a colliery owner would be put to in cases of severe accidents or 
severe explosions?-They are very various. 

1412. Are they not put to very great expense, in cases of serious accidents 
by explosions ?-Almost invariably. 

141 j. Looking at that fact, is it not the interest of the coal owner to keep 
his mines in as good a state as he possibly can ?-It is his interest to keep them 
in the best state possible, but they not \Infrequently take a short-sighted view 
of the matter, anti in endeavouring to economise and get the coal' cheaply, 
proper pre(!aution is not taken, and an accident takes place. 

He,.bet't Francis }'IacAwo~th, Esq., called in; and further Examined. 

1414. Cliair1lt(1II.) YOU have heard Mr. Dickinson describe the ventilation H.F.~[(/clm·',rlh, 
in Belgium ?-I call describe to you the ventilation in several collieries there. E,~. 

14' 5. Perhaps you will do so ?-The general system of .-entiiating collieries 
in llelgium is to allo.v the air to descend the winding-pit to the lowest part of 
the s('ams then in work. These seams are almost invariably highly inclined. 
The air on entering the seam is divided into two parts, which pass right and 
I~ft; the currents pass to ,the extremity of the work up the face, and return 
4gmn by the leve~ which has served for extracting the coal in the working <.Ill 

0.,6. N 4 the 
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the next higher level. The air i,. then conducted by a cross-measure drift, 
ordinarily into the shaft, which is uSlld for the men to ascend and descend by 
ladders. As an example, in the Grand Bac Pit, npar Liege, the air is split 
10 times, each passing one face of work. The average length of the current in 
the mine is 2,200 yards; each division of the air averages 2,000 cubic feet per 
minute. The ventilation was carried on by a chimney 220 feet high, IUld nine 
feet in diameter, without any furnace. When the weather becomes warm in the 
spring a ventilator of Lesoinne's construction is set in motion, which produces 
a ventilation of 19,000 cubic feet of air at a water gauge of one half-inch. 

1416. Under ordinary circumstances is there no artificial powed-During 
the winter months the ventilation is carried on by this chimney without artificial 
power. . 

141i. You heard Mr. Dickinson's evidence as to the mode of ventilation in 
Belgium being principally conducted by mechanical means 1-Yes. 

1418. Do you agree with him as to the one machine which he named being 
the best 1-Fabrey's pneumatic w!:teels, that is the best ventilating machine they 
have in Belgium. . 

1419. Is that as good as Mr. Struve's machine1-lt gives abont the same 
economical result as the first machine of Mr. Struve, which was erected at the 
Eagle Bush Colliery, and which of course possesses many imperfections since 
remedied. 

1420. Mechanical ventilation of that kind is .not practised in England 1-' No, 
there is ali. unfounded prejudice existing against it, on account of its imagined 
liability of derangement, and possibly causing an explosiun. 

1421. Are you in favour of a mechanical ventilation, comparing it with the 
furnace and the steam-jet ?-Ordinarily speaking, I recommend the adoption 

. of a furnace in mines, principally on accuunt of its convenience, and because it 
is in the majority of cases sufficiently effective in producing ventilation. But 
there are numerous collieries i~ my district which cannot have a sufficient 
amount of air passed through th"m by furnace ventilation; and in other 
instances on account of the condition of the shafts, the employment of furnace 
ventilation would be comparatively far more expensive. 

1422. Have you, seen anything in Belgium with respect to ventilation that 
is better than it is in England, that you would recommend to be adopted 1-
Many things. . . 

1423. What are they ?-There are a number of ventilating powel's employed 
there, nearly everyone of which possesses a peculiar merit, and I think the 'know
ledge of the performance of these ventilators would he very useful in this. 
country, becau8e they might be adopted with advantage in many of the English 
collieries which now require such powers to ventilate them. 

1424. State what they are ?-Motte's pneumatic screw; Letoret's inclined 
vane fan; Lesoinne's windwill ventilatur; Pasquet's spiral ventilator, Fahrey's 
pneumatic whee!;;, the cylinder and piston pumping engine constructed of wood;. 
Lemiellc's feathering fan, and others. 

1425. Mr. Locke.J These are all the machines which YOll think are useful,. 
and that YOII would recommend in this count:y :-There are certain cases in 
which one or other of them would be more applicable than the other. 

1426. C/wirmall. ] Are they all applicable to ventilation 1-Yes, they are all 
applied to. ventilation in Belgium, and the best are considered more certain,. 
powerful, and economical than the furnace. 

142i . . Mr. Fitzroy.] In addition to the furnace, or alone ?-Alone; the
furnace is considered to he less economical, and is furbidden by law in fire-damp
collieries, and even associated with dumb-drifts, is being abandoned in order to· 
be replaced by ,·entilators. Some of the first engineers on the, continent have 
devoted themselves to this subject; the opinion in Belgium is unanimous, and 
in a country where the slightest danger is carefully avoided, not the slightest 
fear is entertained of a ventilator breaking down or danger arising from it. 

1428. Are some of these more applicable. to some places than others, or are
they generally applicable to the English mines 1-Some are applicable to a large 
ventilation with a small drag~ others to a smaller ventilation with a heavier drag_ 

1429. But all capable of being adopted in this country V-Yes. 
1430. Can you recommend them all equally, or have you any preference for 

any particular system ?-I have experiments on eacI! which will point out their 
peculiarities. . 

1431. Chairman.] 
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1431• Chairman.] You will put in those experiments?-Yes.-
1432. Mr. H. A. Bruce.] Are any of those plans adopted in England ?-. 

Some modifications of them; there are several kinds of fans used, and Struve s 
ventilator is a great improvement on the plunging bell ventilator used in 
Belgium. 

1433- Mr. Locke.] What rio you mt"an by the same kind of ventilator used 
in Belgium ?-Struve's ventilator is an airometer similar to the gas-mete)', 
moving up and down in water; the form in Belgium is only single acting, the 
air is admitted underneatb, and pas~es out underneath ; whereas Struve's 
performs the same office above as well as below the airometer, by four sets of 
valves. 

1434. Chairman. ] You have a table of.the experiments of the relative value 
of these machines ?-1 bave. 

1435. Put that in ?-Yes. 
14:,6. Looking at the whole question of ventilation, is it your opinion tbat 

ventilation is carried on better in England than in Belgium i-The amounts of 
ventilation are larger in the well.managed collieries in England tban they are 
in Belgium, but the means by ,,·bich the amount of ventilation is obtained in 
Belgium are, in some cases, better tban in England. 

143i. You do not agree with the Report of the Committee of 1852 with 
respect to mechanical powers gener.lly i-No, I think mechanical ventilation' 
is very mllcb overlool{ed in this country, and I think it is one of. the most 
economical powers there is; its economy anti its effects have been well ascer
tained, and I think it ougbt to be introduced into many collieries. 

1438. Do you think it preft"rable to the system of ventilation by rarefaction? 
-I am prepart'd to compare one of the best ventilated collieries in the north 
of England, in an economical point of view, with the first of Struve's ventilators 
which was erected •. 

J 4:>9. Mr. H. A. Bruce.) Can the same amount of ventilation be procured 
by the invention you bave mentioned as by the system now practised in 
England ?-Yes, I believe so, by onc or other of the Belgian ventilators; and 
by Struve's ventilation, I believe, the largest amount of yentilation· can be 
obtained that circulates through any colliery in England. I will give you a few 
details witb respect to one of tbe largt"st collieries in the North of Englan!1 
ventilated by the furnace, to form an economical comparison between tbe venti
lation of tbat and of the Eagle's Bush Colliery, where the first of Struve's ven
tilators was erected; the Tyne Main Colliery was lately experimented upon by 
Mr. Nicholas Wood in tbe most careful maner, and it is from his data tbat I 
give tbe economical position of the ventilation of the colliery. 

1440. How is tbat ventilated, by furnaces ?-V t'ntilated by two furnaces, each 
six feet four inches wide; the consumption of fuel was 16'76 pounds per 
minute. 

1441. !\Ir. Locke.] Give us the quantity of air extracted ?-The quantity of 
air was 101,876 cubic feet per minute at a water-gauge of 0'925 in('.hes; tbe 
amount of horse·power expended in tbat ventilation was 14'88. 

1442. Chail'1llon.] You consider tbat & very good result:-Yes; each pound 
of (."oal consumed on tbe furnace tberefore product'd a useful effect of O' 88 
horse-power. 

1443. Wbat was tbe depth of tbe shaft?-672 feet; 8 feet in diameter, and 
a portion of it 7 6 feet in diameter. 

1444. What is the cost 1-1 have taken the consumption of coal, 3,942 tons 
at 88. a ton, which gives 591/. 6 s. per annum. Four firemen at 148. a week, 
eacb would give 145/. 12 s.; maintenance 6/.; total 742/. 188. The annual 
cost, therefore, per borse-power of effective ventilation was 50 I. The first cost 
of the two furnaces was about 3501. The upcast sbaft, 1,344/. 

1445. Does tbat include tbe sinking ~-Yes; I bave put it at tbe lowest 
estimate, for which any such shaft could be sunk, less than tbe real cost. 

1446. A brick sbaft ?-Y ClI; and tbey bad to pass tbrough water, but I was 
desirous of pntting it in the most favourable ligbt, tbe total tirst cost was 1,6941. 
Tbe first cost, tberefore, per borse-power of effective ventilation is 114 I. I 
migbt mention that the natural ventilation of tbe 'fyne Main Colliery, before 
the furnace& were 6et to work, was 84,955 cubic feet per miuute. 

1447. Of nolura! ventilation 1-Y es; but I give tbat entirely in to the effect 
of the furnact's, because tbere was no natural ventilation at the Ea"le's Bush 
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H. F. MII",-"" Colliery. The temperature of the external air being high, and the upcast ,haft; 
&q, only 16 feet deep. 

1448. Mr. Locke.] Was there any chimney producing that natural ventilation 
sa JUDe IflS3' in this case ?-The shaft was the chimney; that was the natural ventilation 

through the colliery. At the Eagle's Bush Colliery the ventilation is produced 
by two airometers, each of 113 square feet area. The speed of the airometers 
was 75 lineal feet per minute. The engine had a 2 feet 9 inch stroke, and 
8 inch cylinder. The boiler 9 feet long, 4 feet diameter; cylindrical, round 
ends, and steam at a pressure of 40 pounds. The consumption of coal 93 
pounds per hour, The amount of ventilation 16,950 cubic feet per minute. 

1449. 'lbat is against the 101,000 before ?-Yes; the water-gauge was 1'55 
inches, the horse-power expended in effective ventilation was therefore 4'14, or 
2'67 effective horse-power per pound of coals. That is the point to which I 
have brought the calculations to form the economical comparison. The result 
of Tyne Main Colliery was 0'88 horse-power to a pound of coals, and at Eagle's 
Bush Colliery it was 2'67. 

1450. l\lr. H. A. Bruce.] Three times as great ~-Yes; the cost of airome
ters, masonry, and connexion with the mine was 300 I.; the cost of the boiler, 
engine, and engine-house was 200 t. The consumption of coal 310 tons, at 38., 
46 t. 108. per annum. The wages of two boys 52 t. Grease a.nd oil 6 1. 128. 
I have taken interest on capital and repairs there at 10 per cent., 50 I. Total 
annual cost 1551. 28. 

1.~5 J. Mr .. Locke.] In the capital account you have no shaft sin~ing l-The 
shaft is only 16 feet deep, that is included in the cost of the connecting witn 
the mine. 

1452. What mine is this; is it the Eagle's Bush?-Yes; similar to many 
other collieries in South Wales, the coal is worked very near to the surface. 

1453; Chairman.] You gave us the cost pel' horse-power in the first case; 
what is the cost in this case per horse-power ;-£.25 88. is the annual cost 
of working per effective horse-power, and 120 I. 168. is the first cost per 
effective horse-power. 

"ide Appendix. 1454. You will pllt tables of these two experiments in ?-Yes. 
1455. Mr. Viv;aTI.] In instituting this comparison, you included the cost of 

the shaft in one case, and not in the other?-, The cost is included in both. 'At 
Eagle's Bush it is included in the connecting with the colliery. 

1456. Assuming that you had to ventilate the Tyne Main Colliery by Struve's 
ventilator, would it n~t be necessary to expend the same sum in sinking & 

shaft ?-l think that at the Tyne Main Colliery I might ha ... e made use OJ 

a pumping shaft for the ventilation, if I made use of Struve's areometer, and 
consequently should not have sunk another shaft. 

1457. Mr. Laclce.] Are you aware that at the Tyne :\-Iain the shaft was 
sunk purposely for ventilation ?-I am not aware of that. If mechanical ven' 
tilation were adopted, it might be converted into a winding shaft. 

1458. In instituting a comparison of this kind, where you are testing two 
machines, do you or not think it fair to consider the working-up shaft as an 
element fixed in both cases ?-No; because where there is a deep, large and 
walled shaft disposable for ventilation, I think that the furnace is the best 
power to employ. Where there is no shaft so disposable, except a pumping 
shaft, then the mechanical ventilator is the best power to employ, and in that 
case it is not right t(} include the first cost of the shaft in the cost of the venti
lator, as no additional shaft· is required for ventilation. 

1459. In this case you have instituted a comparison wherein you have made 
use. of a pumping shaft ill the one s}'titem, and you have charged to the other 
system the entire cost of the up·(,w;t shaft ?-Yes,.in the first cost j because the 
expense is actually saved to the owner; the first cost is not so important as the 
annual cost. 

1460. Cllairman.l In your tour in Belgium, have you seen any ventilating 
machinery, or any process of ventilation, which lVould induce you to recom
mend to the Legislature .by enactment to enforce. any particular, system ?-L 
think that the ascending ventilation should not be made altogether compulsory 
in collieries in England, because there are many in which there would be great 
difficulty, and it.might be impossible to produce it. But I think that air ought 
never to be allowed to descend a second time in a fire-uamp colliery without the 
exercise of very great. caution, ~d should only be permitted by the manager 

or 
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or the proprietor of the colliery by express directionS, and under his personal 
inspection. 

1461. Looking at all these different modes of ventilation by inechanical 
power, and looking at the modes adopted in ·England, did you see anything 
so superior in Belgium, as would induce you to recommend to the Legislature 
by legislative enactment, to enforce any particular system adopted in Belgium? 
-No, I think the kind of ventilating power must be left entirely to the pro
prietor; these '!"entilating powers, one or the other of them, are amply sufficient 
to get a proper supply of air to any oolliery. . 

1462. This pit at Eagle's Bush; it would have been possible to put up a 
furnace to ventilate there ?-No; before this '!"entilator was erected, a culvert 
up the slope with a chimney on th'b top of the hill was erected at great expense, 
but without producing adequate ventilation. 

1463. In your opinion, the ventilation by rarefaction does depend on the 
depth of the up-cast shaft? - Yes, it varies as the square root of the height of 
the heated column, and as the square root of the difference of temperature of 
the up' cast and down-cast column. 

1464. Mr. C(~/ey.] Would you indicate, as far as you can, the particular 
conditionij under which you think mechanical power is preferable to furnaces 
in ventilating nlines ;-The majority of the pits in Somersetshire and Glou~ 
cestershire are of so small a diameter, averaging four or five feet, and are so 
nearly filled by the tub when it ascrnds and descends, that I think it would be 
imprudent often to adopt furnace ventilation. That is a case in which the 
mechanical ventilation is particularly applicable. When the drdg of a colliery 
is very considerable, when it amounts to half an inch of water for shallow mines, 
and above an inch for deep mines; when the workings are carried on by means 
of levels or an inclined drift, so that but a '!"ery short up-cast column could be 
obtained; when a pumping shaft is available for the up-cast air when a shaft 
would o:ht'rwise have to be sunk for the purpose of '!"entilation. In up-cast 
shafts, which are used for winding, and where a high temperature is an objec
tion; also in 8hafts which are not wnlled. where the expense of repairs amounts 
not unfrequently to i I. or 10 t. per month. 

1465. Would you say, generally speaking, that the machine was preferable 
in proportion to the shallowness of .the mine and the amount of the drag 1-
Principally. 

14i6. How did you test the relative '!"alue of these !\everal ventilators ill 
Belgi':lm ?-By the amount of ventilation, and the drag of the colliery. 

14b7. How did you test the amount of ventilation I-By the anemometer. 
1468. Did you test it at all in the up-cast by the water-gauge 1-1 take 

the water gauge ~ well as the amount of ventilation. 
1469. What effect was ever produced on the water-gauge by these machines? 

-1 think about three inches i~ the maximum I have given in my tables; four 
inches has been reached with Fabrey's. 

1470. If these machines were to get out of order, would not the effect be 
that the l"entilation would be practically stopped l-With some machines it 
would. 

1471. In anymachille, would not the effect be, that if the machine were to 
get out of order, there would be an immediate stoppage to the ventilation 1-
lSome machines are so applied, that the ventilation would pass through to a 
certain extent. Other~, such as Struve's areometer, would stop the ventilation 
altogether. unless the valves were remo'!"ed, which can easily he arranged. 

1472. '''hat power was genenlly applied to these ventilators ?--The amount 
of horse-pow"r applied to the ventilators has hardly been carried bryond 
12-horse power, that is generally sufficient to ventilate Belgian mines, whicll 
are B1Dall. 

147 j. W 88 steam the power used ?-By means of a steam~ngine. 
1474. If the machine was to get out nf order, the vo-r would then become 

wholly dclicient1-The ventilator would stop; at l\Iynyddbachyglo one engine 
works a large '!"entilator, wind& and pumps, so that if it breaks down the whole 
works mllbi; stop. 

'47 :j. And the ,.entilation in the ·mine would cease 1-1t would. 
147ti. Is,there nct a eerwin amount of friction to be oVelCOme in all these 

machines 1-Y es, it ,.aries in diffel't'nt machines. 
1477. Is that a 108S of power 1-A very considerable loss of power. 
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1478. If you could apply the wllOle power of the steam to the air to be 
moved without the friction of machinery, would not that be a more economical 
a~plication of P?wer tha~ ~y mac?inery 1-The application of the stt'am'jet 
d1rectly to the 3lr, to set 1t In mohon, would be a much more expensive appli
cation of it than applying it by means of the steam-engine. 

1479. In w?at.way; ~s no~ the high-pres~ure jet applied to tile atmosphere r 
-The steam-Jet 1S apphed d1rectly to the mr, but rotatory engines, wher!' it is 
so applied, have been always notoriously failures. 

1480. Is it not one of the first laws of motion, that a body in motion con
tinues to move until it is Etopped by means of some body stopping it 1-· Theo
retically, it is. 

1481. How is the steam stopped !-By the reaction on all sides, as wt'll as 
the line of motion, by its own weight, by its condensation.' 

1482. Does not the steam-jet communicate the whole of its power to the 
atmosphere with which it comes in contact 1-1 imagine tuot it t'xpend9 a greater 
portion of its power on the jet through which it passes, and in forming a partial 
vacuum above it. 

1483. Would not the power be indicated by the tendency to vacuum which 
it produced ?-No; the watt'r-gaugewill give you a certain indication of the 
amount of resistance to the force applied by the steam to the air, by the ex
pansion in the air of the mine which this force and resistance, pulling against 
one another, cause. 

1484. If the effect of the water-gunge amounted to 15 feet by the steam-jet, 
and the effect of the water-gunge by one of these machines which you say 
amounted to three inches, would not show a greater power applied to the 
atmosphere by the steam-jet ?-I think there have been most serious mistakes 
made in stating that the water-gauge is an indication of power; water-gauge 
simply indicates a resistance; what I call power is resistance multiplied by 
velocity; another name for it is work. 

1485. Mr. Locke.J Do you think it would be an advantage that the steam 
should pass directly to the paddles of a steam-boat, instead of going through 
the cylinder and having its force expended through machinery in order to 
produce a result, or do you not ?-I think it woul!l be an enormous squandering 
of power. 

1486. If you pa.sed the steam directly to the paddle ?-Yes, there would be 
an enormous loss of power if you applied the steam-jet directly. In order to 
determine the power of a jet of steam or any other means of moving air, it is 
necessary to take into consideration both the resistance, as indicated by the 
water-gauge, and the velocity. Although you may obtain 15 feet possibly of water
gauge by a jet, the quantity of air that passes is little or nothing at all; and to 
put it in the strongl'st light, 1 believe, without any difficulty, I could suck up the 
'same amount of water-gauge with my mouth. 1 believe that is prccisely the 
same action which the steam exercises; water-gauge is no indication of power 
at all, without it is associated with velocity. 

1487. Mr. Cayley.] You saw the experiment in the Polytechnic Institution 
last year; how do you account for the force which appeared to be applied there? 
-There was the force applied, but there was not the power developed. 

1488. The water-gauge was affected to the extent of 15 feet ?-Yes, I have 
understood that it was, the common pump will do 30 feet. 

1489. If the water-gauge was affected, to the extent of 15 feet close, or nearly 
close to the jet, Cml you assign mly reason why a water-gauge, placed half way 
up the shaft, would not be equally affected, the conditions remaining the same? 
-It depends entirely on the air passing, it is impossible for me to form an idea 
of what the power produced was when those 15 feet of water were raised by the 
steam-jet, without knowing the quantity of air passed through by that steam. 
In practice the steam-jet falls much below the furnace, mld far below other 
powers in the water-gauge it will produce, and the resistance it will overcome. 
I have given a table of the cost of getting up three inches of water-gauge with 
a steam· jet . 

. 1490. Mr. Locke.] Are we to understand that the objection to the use of 
mechanical memlS was, that it was subject to derangement; if that machine got 
out of order the ventilation of the mine would be entirely stopped ~ now apply 
that to the destruction of a machine by explosion, would it be as easy to re
adjust or re-applythat fixed machinery for the purpose of ventilation, as it would 

be 
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be to fix the furnace ?-Your question divides itseliinto two parts, which I H. F •• llncT"'JOTIA •. 
will answer consecutively. I made particular inquiries in Belgium as to their E'q. 
experience of these machines, and they were surprised at the idea that there 
should be any danger connected with the use of them. either from their breaking '3 June IH53· 
down, or causing explosion when they did break down. One, which had been 
longest in use, was a wooden cylinder and piston ventilator, a kind most liable 
to derangement, 'at the pit Hainchamp's, which had been at work for 18 years 
without a break down .• An explosion had occurred during that time without 
affecting the machine. Whenever a ventilating machine is employed, in <\"del' 
to use every possible precaution, I think that the air-way between the ventila.·r 
and the shaft may be covered with planks. so that an explosion would blow 
those out without affecting the vefltilator, and in that case they could be 
replaced more rapidly, and brought to work much more safely than a furnace. 

149" Mr. Vivian.] You would attach a description of safety.valve to the 
machine in case of explosion ?-Yes. 

149'2. Have not the force of explosions been known to blow the whole shaft 
bead off?-Yes. 

1493. Mr. Locke.] In that case would your safety-valve be effectuuH-Per
fectly. 

1494. Then with this precaution, in your judgment do yon. think that you 
would be perfectly secure from derangement by the adoption of these mecha
nical lIIeans,' and that there would be no chance whatever of their being 
destroyed ?-I speak simply on the information I received in Belgium, and the 
unanimous opinion there as to their superior safety. 

]49.5. Supposing these mechanical means were employed in England, and 
liable to explosions such as we have here, do you think the application of such 
a machine to a mine would be perfectly secure against explosions if they arose? 
-I think they might be made perfectly safe. The precautions that I should 
adopt in a colliery where they were used in case a break down of a machine 
occurred, would be a strict rule that all the men should leave their work as 
800n as there was a stoppage in the air current. The use of a ventilator affords 
additional sccurity for having a uniform current of air; for there are three 
very simple kinds of danger signals adapted to the ventilators in Belgium, 
which act through the medium of the water-gauge. As soon as the water
gauge falls a little, it sounds a whistle, and the engine-man is immediately 
aware that there is a ~light diminution in the amount of ventilation. The· 
water-gauge is a delicate test, because it varies as the square of the amount of 
ventilation. 

1496. Mr. Lode,] Would it be difficult to apply it to furnace ventilation?
It would be necessary to have a boiler to the whistle. 

'497. Would it be difficult to apply that for the purpose of giving warning? 
--No, it would be nearly as easy, putting out the cost of the steam-pipe, to 
apply it to a furnace as the ventilator. 

1498. Mr. Vivian.] But a signal line passing from a water-guage, placed 
under ground: up the shaft to a whistle on any boiler at the surface, would 
equally indicate the fall of the water-gauge? -I n that case it would have to 
be observed by a man; whereas, in cases to which I have been alluding they 
would be self-acting. 

1499. Mr. Lot,ok] In eitber case could it not be made self-acting?-Yes, by 
putting up a small boiler, or other lUeans of sounding the whistle. 

1,';00. It being as easy in one case as ilie other to apply the security which 
you suggest as one of the peculiar advantages of the mechanical means of ven
tilation, do you still attach as much importance to the mechanical means as you 
attached previously ~-Yes, I think it is a safer appliance to the ventilator, be
cause the water-gauge in this is very much greater than the water·gauge of the 
furnaces, lind there is a great fall for a small diminution in the ventilation. 

1,50 I. Might not they be of the same size?-Yes; the water-gauge of the 
furnac~ and the ventilator might be the same. 

1,50:::. Chairman.] You stated in a former part of your evidence that the mines 
in Belgium were by no men'llS so fiery as tile most fiery mines in the north of 
England 1-No, they are not so fiery as the most fiery mines in. the north of 
Englund .• 

1 503. In any mines in Belgium did you find ilie same amount of ventilation 
0·i6• 03 going 
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H. }: AfacIworth, going through them as you found in some of the mines in the north of England, 
Elq. in Durham. Take the South Hetton. for instan(:e ?-No; the quantities of ven

tilation in the north of England in the larger cullieries is three times as much 
'3 june 1853. as in the largest collieries in Belgium. The collieries in Belgium are not 80 

large as those in England, owing very muc.h to the direction in which the 
seams lie, being highly inclined. With strictly ascen!!ional ventilation much 
smaller quantities of air are necessary for safety. 

1504. To procure such an amount of ventilation'as they have in some of the 
best managed collieries in the north of England. do you think any of these 
mechanical apparatus could be applied economically 1-There is a mechanical 
apparatus (Struve's) now erected, and a portion of it (one airometer) is at 
work at the Middle Dyffryn Colliery in South Wales; and I believe whcn the 
air-ways are opened out to anything like the same extent in size as the air
ways of the collieries in the north of England, that it will produce a ventila
tion quite as large, and more economically. 

1505. Can you state what is that apparatus ?-There are two 20 feet dia
meter airometers of the same kind IVhich I have described, and each stroke 
will produce a ventilation of 10,000 cubic feet. 

1506. Is that Mr. Struve's apparatus ?-Yes. 
1507. Can you tell the Committee what horse-power steam-engine it takes to 

work those airometers :-The steam-engine at Eagle's Bush is about A-horse 
power. . 

1508. What is this one at Dyffryn ~-I have not seen it since it was put up ; 
I think it is an 18-inch cylinder. Mr. Powell has gone to great. expense to 
have his colliery ventilated in the beijt way. 

1509. Is it yonr opinion that that machine will be worked more economically 
than the furnaces to produce the same amount of ventilation ?-I think so. 

1510. What is the depth of the mine 1-The depth of the shaft is 165 yards; 
at present there is a furnace at the bottom, and a steam-jet on the surface; 
and I have no doubt of the economy being far greater than that of these motive 
powers, separately or combin~d.. 

1511. Mr. Cagley.] Is there not a point of depth at which the furnace 
becomes the most economical mode of ventilating 1-There is a point, but I 
am not aware that it is yet atta,ined by the deepest shaft we have in England. 

1512. Chairman.] You have stated, that in your excursion through Belgium, 
you have found nothing which you can recommend to be adopted as an 
improvement in the working of the best regulated mines in England; with 
respect to the management, hat'e you seen anything in Belgium that yon can 
recommend as being a. decided' improvement on the best managed mines in 
England 1-1 think the discipline of the Belgian collieries is as nearly perfect as 
discipline cali be. . 

1513. Has the number of deaths decreased in Belgium in the last. 15 years': 
-Dividing the last 15 years into three periods of five, and taking the average 
number of deaths on 10,000 persons employed in the mines, in the first five 
years there were 208; in the second five yeard 170;,' in the third and last five 
years, up to 1850, 120. 

1514. Have you seen experiments made on the steam-jet in Belgium 1-
I have an account of them. 

lSI.'}. Mr. Ingham.] Were you present at the experiments?-No. 
1516. Chairman.] :From whom did you receive them ?~From Mr. Glepin, 

who :was appointed by a large colliery proprietor to compare the various known 
·ventilating powers, with the view of introducing the most economical in his 
very extensive works at Grand Hornu; he is the engineer of those collieries. 

1517. Mr. Lucke.] Not a Government engineer?-No. 
1518. A civil engineerY-Yes-
1519. Are his experimt-ntll published?-They are printed only for private 

circulation. 
1.520. Chairman.] Did you see anything in Belgium that you can recom

mend to be enforced by legislative enactment in .Enl!;land, further than what 
you have already stated to the Committee1-1 think that it should be enru;ted 

. that ventilation should be produced and conducted by perfectly safe and efficlent 
means, ~nd there are other recommendations which I am I'repared to lay before 
you. 

Edward 
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Edward CayleJ/, Esq., called in, and ExRmined. 

1521. Mr. Cayley.] ARE you practically acquainted with coal mines ?-No, E. Cay/e!J. Esq. 
I am not. 

15"l!l. Have you given scientific attention to the question of ventilation?~ i3 JUDe 1853. 
To a certain extent. 

1523. Have you ever been at any practical experiments in regard to the use 
of the steam-jet ?-Yes; I ha\"e seen it applied practically in one case, particu
larly in putting out a fire. 

1524. What was that case ?-It was in Scotland. 
1 !i2.~. Upon what occasion 1-lt was at AlIoa, about thrt!e yt!8rs ago. 
I !i\!6. What was that experiment 1 ..... lt was the putting out of a fire in a coal

pit in Alloa, about three years ago. 
1.527. What was the size of the coal-field?-We had to fill about 25 acres 

with choke-damp. 
1528. Was the mine on fire 1-The mine was on fire at the time. 
1.529. How long had it been lin fire ?-It had been on fire about 30 years. 
1530. Had they been able to extinguish the fire by any other means ?-They 

had walled the fiery part of it round, and, in fact, there had been two or three 
walls mane, so that the place was divided into three or four different eompart
ments. They had been beaten over by the fire, but tbey had got it enclosed 
within a large mud wall inside. TheTe was about 25 acres. 

1531. But practically the fire remained smouldering?-In spite of the wall. 
1532. Had the injection. of carbonic acid gas the effect of extinguishing the 

fire 1-Y E'S; it appeared to have extinguished the greater portion of it; but 
some dOUbt remains lUI to whether one portion was not still smouldering. At 
the east end it had been arched over, in consequence of some of the walls built 
in the first instance giving way. We .could not get in to see. 

1533· Chairman.] Can you state whether the fire is now ouH-There is some 
. doubt a~ to one corner of the pit. There is no doubt we extinguished the fire 

in the part we got the gas into; but there was some doubt as to whether some 
of the residue had bee-n got at. We had no means of ascertaining. 

1.534. What WitS the depth of the pit 1-1 think it was something like 20 
yards deep, it was very shallow. 

1535. Mr. Cayley.] The jet was propelled down the pit and other workings; 
and did the carbonic acid gas come out at any place 1-Yes; it passed down, 
alld we found it coming out. We tested it 'with lights at a sort of level driven 
in at the crop. It rolled out there. When we had been blowing the gas in 
SODle hours, we found the carbonic acid gas passing out there sufficient to extin
guish lights. 

1536. The carbonic acid gas was injected by means of a steam-jet 1-Yes. 
1537. You have heard the evidence of the last witness on thE! subject of 

machine ventilation 1~ Yes. . 
15.l11. Do you consider that there is any loss of power in ventilation· by a 

machine I-There is the loss of the friction, of course. 
1 ... :19. In what respect does that argument not apply to the steam-jet?

I apprehend there is no loss of power on the steam-jet, for this reason; I believe 
it is the first law of motion, that a body in motion continues to move for ever, 
unless it is ~(o}lped by something to which it communicates its force. Now the 

. stl'am in passing out at the jet is going with the full force which the steam is 
capable of I'xerting, therefore I apprehend that unil'-ISs it was stopped by some 
body through which it passed, and against which it impinged, you would have' 
a IJerpetunl motion produced (not in the sense that it is sometimes used), but 
the thing would continue to move until it was stopped by some other body. 
Nnw thut body is the atmospheric air, against which it strikes and through 
which it passes, and therefore it appears to me there is no 10,;5. The steam
jet is not nece.sarily a st~am -jet, but a jet of air answers ·the purpose exactly 
in the same way. That air or gaseous substance would continue to move for 
ever, unless and until it was stopped by some other substance, and whatever 
other substance stopped it, it must communicate its force· to. 

1540. Mr. Loche.] You are of opinion then, that the application of steam in 
1111 ordinary $team-engine, directly puffing against the paddle-wheel, would be 
more'effl'Ctual than in its present 8pplication by machinery ?-No. certainly 
not; t!lere is no necessary c,onnexion hetween the two positions. The difference 

O·ib. 04 . is 
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is this, you obtain the full power of. the steam or of the jet, whatever substance 
it is, in moving the air; but you cannot obtain the full power of the air in 
mo\"ing the machinery. It would be a misapplication rather than a loss of 
power. In this case, your object is to move air and not machinery. If your 
object is to move machinery, you would have a los,s in applying it to air. from 
which it is impossible to obtain its full force. 

1.541. Do you take any account 01' attach any importauce to the different 
degrees of density of the two substances used, water and air or steam r
Water you could scarcely use in the same way, although to a certain extent a 
fall of water does produce the same effect; but the colder the substance. the 
colder the air, if you are using the jet of air, I believe it has been found 
by experiments the greater the effect, but it is a very trifling difference. I 
conceive it to act entirely mechanically, and upon that ground, upon the first 
law of motion, that it would continue to mo\"e for ever unless it was stopped, 
and to the bodies that stop it it communicates the full energy of its force; 
that body is the air which you wish to accelerate. 1 am not practically 
acquainted with machinery sufficiently to give an opinion, not being a mechanic . 

. 1542. Mr. Ingham.] You were present some time during the experiment at 
the colliery at Alloa:-Yes. . 

1543. flow long ?-I was thcre a fortnight or three wet!ks. 
1.544. Mr. Cayley.] In what way do you consider the Hteam-jet is the more 

powerful agent of ventilution than the furnace?-l consider it to be more 
powerful, inasmuch as you produce a greater vacuum; you obtain a greater 
force by it. I consider that it ought to be more economical, because 1 do not 
know that it is a necessary part, the burning coal under a boiler, that it is less 
perfectly burnt than in a furnace; I do not know that that is a necessary part 
of the arrangement of a boiler. Therefore, 1 apprehend you must under a 
b.oiler get the heat which is applied through the steam, so that you ought to 
get, if the steam was perfectly applied wiiliout loss, the heat of the coal plus 
the propulsion of the steam, therefore, theoretically I should imagine it ought 
to he more economical. 

1545, Theoretically, do you believe there is a limit to the furnace power of 
ventilation r-There is a limit, because it is impossible to get beyond a certain 
heat; if you push your furnace. too far, you get a pull of air down one of the 
sides of the pit, as you do in a smoky chimney occasionally. . 

1546. Chairman.] Would that be so if the air-ways were sufficiently large to 
bring sufficient air to fill the up-cast shaft v-No; then we should have plenty of 
ventilation, but if you ha\"e a thrQttle, it of course produces it. With the jet 
you cannot produce it. 

1.')4i. Mr. Cayley.] Is it the fact then, that the steam-jet operating not in 
ilie way supposed, but in the way you have described, is a much more powerful 
agent in ventilation than the furnace i-I conceive it more powerful in the way 
described, but I do not say it is an agent more universally available than the 
furnace. I think the furnace is a perfectly efficient agent in many cases, but I 
think the jet, in d.ifficult cases, gives you a command of a milch greater power; 
and, for particular instances, for clearing a mine of choke-damp after an 
explosion, is perhaps the only means you have. 

1.'i48. For these reasons you think the steam-jet, among the mechanical 
power5, if it may be so called, is II more economical agent than the machines 
you ha;ve heard described to-day :-Yes, 1 should be inclined to think so; and 
less liable to danger from explosion. 

1549. Have you ever known machinery deranged by explosion r-I saw 
some at Nit's Hill Colliery; I was there a day or two after the explosion. All 
the head gear of the pit was' blown to pieces. The jet is a very small arrange
ment of pipes, and if it was blown off it could be put up again in the course of 
half an hour, and small steam pipes would not be liable to be blown away. At 
Nit's Hill 1 sawall the head gearing blown to shivers. 

15.'10. Were you at the Nit's Hill pit shortly after the explosion i-Yes. 
1.15 J. Did you hear what means of ventilation iliey had?-They trusted it to 

the winds of Heaven; there was no arlificill.l system. They had not had the 
furnace in for three months; at least, so I was told at ilie time. 
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Herbert Francis M acA·II.'orlk, Esq., called in, and further Examined. 

15.52. CI/airman.] YOU stated, at the last meeting of the Committee, that 
you would put in experiments of the different ventilators in Belgium ?-Yes; 
I hand in a description of them (tke Wi/neBs delivered in the same).-

1'153. Do you consider that bad ventilation is injurious to the health of the 
men', as well as uneconomical to the proprietors ?-That subject is the most 
important which affects the workmen in mines and collieries. I believe it pro
dUCE'S '-pry great Dnd quite unnecessary injury to the lives and the health of the 
men; miners are proverbially' short-lived; and as they enter tbe works at an 
l'arly age, it is at that time It produces the most seriouS' effects, '/:arrying off 
those of weak constitution, and ooly leaving the most hardy. In the summer 
time, as the temperature of the air increases, the ventilation in a mine stag
nates; the men are sometimes, for days or weeks, unable to corry on the work, 
as candles will not burn. The oxygen in the air is quite as essential, 01' more 
essential. as support to life, than proper food. The condition of many mines 
may be easily imagined, by supposing a room containing a number of persons 
to be hermetically closed until the atmosphere was raised many degrees higher 
in temperature, and candles would scarcely burn. It is e\;dent that the amount 
of work to be performed by the men must fall far short of that which would be 
executed if the supply of air was adequate for their health and vigour. In 
some mines, whE're the ventilation has been increased, the men have admitted 
that they are able to do one-fourth more work in the course of the day. 
According to an analysis of the air, in some mines in Cornwall, where four men 
were at work in a dead end, and the candles would hardly burn, the pro
portions of air were 85 per cent. of nitrogen, 14'7 per cent. of oxygen, and 0'3 
per cent. of carbonic acid gas. The average of II! samples of air gave 17'07 
per cent. of oxygen, 82'85 per cent. of nitrogen, and 0'08 per cent. of carbon. 
When the amount of oxygen is reduced from 21 per cent. to 16 per cent_ 
candles will hardly bum; and when it is reduced to below 14 per cent. it 
produces suffocation. This deficiency of oxygen, or, which is the same thing, 
excess of nitrogen, produces a pressure on the .chest, a strange fatigue, and 
feebleness; the breathing becomes quick and heavy; the work is performed 
with great labour and thirst; and drowsiness, vertigo, and convulsions eventually 
lueetled. The carbonic acid gas, which produces injurious effects on the men, 
and occasionally death. is an active poison; whereas nitrogen simply acts from 
the deficiency of the ntai oxygen. When the amount of carbonic acid gas is 
abo\'e 10 per cent. it produces death. In consequence of these two deficiencies, 
in coal and other mines, pulmonary diseases, black phthisis, asthmas of various 
kinds, and a disease called anemie, ar'e more or less prevalent. Dr. Barham, in his 
Report to Lord Ashley's Committee, states: .. Hence it is that almost every 
miner in the deeper mines is at all times exposed to what he himself designates 
• poor air; by which he means air so impure as to affect him in a noxious way. 
distinctly perceived by him at the time. Of the less marked degrees of impurity 
he takes no account. Of the deficiency of oxygen, and the excess of carbonic 
acid, the presence of a sulphureous acid, or sulphuretted hydrogen, he is not 
aware; ana of smoke, however dense, he seldom tokes any notice." By 
1\Ir. Lanyon's Table the average age of 2,145 miners was 30 years and four 

0.,6. P" months. 
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months; and of 1,033 labourers above ground the average duration of life Willi 
40 years and four months. . 

1554. Those are ordinary labollrersl-Yes; but from the miners leaving 
work when they are incapacitated from breathing this noxiou~ atmosphere, and 
finding employment on the surface, be tbinks that the shortening of life 
amounts to nearer 20 years than 10. In the Report of Lord Ashley's Com
mittee it is stated that the average duration of life of old colliers in Pembroke
shire is 40 years; a surgeon at Narbeth, nnd another at Coleford, state 
that they rarely attain the age of 45 years. Mr. Franks says, in the same 
report, that labour in the collieries of Glamorgan, Pembroke, and Monmouth, 
is unwholesome, anil. productive of disease~ which have a tendency either to 
shorten life, or reduce the number of years ofsuccesssfullabour. The diseases 
in South Wales and Somerset are principally chronic diselUles of the respiratory 
organs, asthma: and bronchitis. It would appear that coal in mines is in a 
state of decomposition; the gases which are found in different mines afe an 
indication of the state of decomposition in which it is; the coal by the absorp
tion of oxygen, forms carbonic acid gas, 8ftd this oxygen being taken away 
from the air, a double deterioration is produced,anma difference ill the per 
cenliage of oxygen of 0nly one-half the amount 1 have stated, under those 
circumstances would produce a shnilar effect. The fire-damp collieries have 
usually sufficient air for the health and vigour of the men. 1 find on 8 large 
average that a man uoes one· fifth more work in the fire-damp than in the 
choke-damp collieries. Dr. Hanot couhl distinguish the men working in each 
by the lividity of complexion arising from the want of oxygen, which acts lUI 

the colouring matter of the blood, 
1555 . .A1'e you the engineer of the Standedge tunnel ?-I was; during the 

time I was the engineer I had an opportunity of seeing the effects of impure 
air very 6trongly exemplified. 

1.556. Where is Standedge ?-Between Manchester and Leeds. It is the 
longest railway tunnel hitherto made. I had occasion to spend nearly a fort
night uninteIruptedly under ground, and myself experienced the effects. 

1557. Will you state those effects I-Soon after the works were opened, & 

large proportion of the men, amounting sometimes to one-fourth, were lIlid up 
from illness; the average amount of medical and surgical cases were from 
200 to 300 per quarter; the average was two-fifths surgical ,cases, and three
fifths medical cases; the principal ones were diarphrea, fever of a. low type, and. 
inflammatory affections of the chest and windpipe;, in some cases complete loss, 
of voice, which remained for some time;, the smoke from the bpats which 
passed through the tunnel was productive of very much mischief, the expectora
tion in many instances being loaded with carbonaceous matter. The cases were 
more of an asthenic than of a sthenic form. the men who worked, inside were 
pale,. a:nd did not possess strong restorative -powers; the treatment generally 
was tonie; there was very little disease when the ventilation became good; the 
reco\'eries were, tedious; bllt certainly the pure mount;ain air did wonders for 
the men, many cases recovering'which, in a less pure temperature, would have 
died., I feel satisfied that noxious gases, and the want of ventilation, aggravated. 
by the smoke from the boats, increased hI a very considerable degree the 
disease amongst the, workmen at the Standedge tunnel. This informa:tion is 
mainly obtained from the medical man, H. H. Broughton, Esq., M.D. 

15.58. Do you consider that natural ventilation is ev~ applicable to mines? 
~nly under extremely favourable circumstances. In the winter months, 
when there is a. ,difference of temperature of 25 degrees at least, between the 
down-cast and the up-cast shaft, and the air-ways of the mine are large and 
laid out in the best manner, under those circumstances alone would the quan
tity of air be adequate for the men in a colliery where no explosive gases were 
present. . 

1559. Does the quantity of air depend on the number of splits and the a.rea. 
of the air-courses ?-The division of the air into a number of currents, and the 
,enlargement of the air-col1l'!res, is the best method of taking a large quantity of 
air through a mine; and when an air-course of the same length and area'as the 
first one which there might be in a mine, is ,added for the purpose of. ventila
tion, the amount of air is nearly doubled., It is called splitting the' air, and i& 
the snme thing, as making two channels for a river instead of one • 

• 
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. 1.560. Is it the difference of pressure at the bottom ~f the shaft whic~ ~uses E. H. M.~, 
ventilation, in your opinion r-It is not precisely correct to say tha~ It 18 the Eaq. 
height of the heated column of air which produces velltilation •• It d.e~n~ S7 Joe J 861. 
upon the relative weight of two colll.lDlLlt of air, reaching from the highest limIts 
of the atmosphere down to the bottoms of the down..cast and up-cast shafts, aDd 
the rise and fall of the air-ways in the mine. That which primarily produees 
ventilation by rarefaction. is the difference of pressure at the bottom of the 
up-cast shaft, and a point at the same level in the down-cast shaft. It may be 
best illustrated by taking iL b8l'ometer to the top of the down-cast sbaft, and 
then to the bottom of the down-cast shaft; it will be found that the difference 
of pressure at those two points ill le~s than • calculation taking in the depth of 
the shaft and the temperature of the air would afford; the difference being very 
nearly the amount of expansion which the air has undergone in the down-cast 
shaft, from being dragged through it. As I pass round the mine, following the 
air current with the barometer, it is constantly falling, until near the hottom of 
the up-cast shaft, where it stands at the lowest point which it will reach in,the 
mine; the differencE' betweell the point at which. it stands, and the point at 
which it should stand by calculation, represents the amount of expansion Ql' 

resistance which the air has undergone in being drawn through the mine. 
156,. You have invented an air-pressure gauge?-Yes. In making the 

experiments which I have desclibed, I made Utie of • barometer invented by 
:Descartes, which has a scale six. times as open ail the ordinary barometer; that 
was not. sufficiently delicate for the purpose,. II,nd I contrived.. an instrument 
something on the principle of the sympieijometer, but containing a thermo.
meter in the air-vesFeJ, whicq, afforded me a scale fourteen times as open as 
.that of the ordin8l'Y barometer. .It is only eight inches high, and very portable. 

156:.1. How would you ml'asure the power of ventilation 1-8y ascertaining 
the total expansion which the air undergoes in being drawn through the mine, 
converting that into so many pounds of pressure per square foot, and multi-
plying it by the velocity at whi.ch t4e air moves. . 
. 15ti3. Is that an accurate mode, in your opinion, o£ measuring the power of 
ventilation ?-That ii\the only accurate mode of measuring the elfeetiVe venti. 
lation in a colliery. . 

1564. What is the mode which, has been hitherto adopted ?-. In measuring 
the economy of the ventilation' of a colliery, it is generally stated that so· many 
cubic feet of air have b"en passed through that colliery by the consumption 
of one. pound of coala ~ whereas. the resistance, in many cases. ill double what 
it is in others. • 

156.'1. Mr. Stephenson.I Do you consider that, in estimating the eiliciency of 
any system of ventilation, you ought to take into account the amount/of drag 
of the air i-I think it is equally impartant to tah the drag into account with 
the amount of air which is passed. through; otherwise it would be like estj". 
mating the economy of a steam.engine without, knowing the pressure on. the' 
piston, or of a locomotive without the weight OJ' resistanoe of & train. 

1566. In comparing two systems of ventilation, would you not endeavour" 
in determining upon tiul best of the two, to make the experiml'nt with th. 
Bllme amount of drag. in. each case ?-Undoubtedly. if it were possible; but in 
order to compare the ventilation obtained under different circumstances of' 
drag, those drags must be taken intQ account. 

1567. Do you consider that some eminent viewers, who have compared the 
efficiency of the steam -jet with. the fUl:nace" have come to various results, in 
consequence of. having neglected' the &moupt of drag !-1 believe this neglect 
is at the bottom of the serious errors which have been made respecting the 
steam-jet. In many other caseli the drag. has been taken into account, to·. 
certain extent, although the economical result hiLS been stated in the way which 
I have described. This I regret, &Sit is calculated to mislead the simply prac
tical man, and shuts the door to a, atrict.. comparison of the merits of the VarioU8, 
ventilating powers. . . 

I 56l:1. If YOIl compare two plans of ventilation in the same. mine, under 
similar circumstances, not altering the air-courses at all, nOJl lengthening them, 
and consequently not affecting the drag, would the comparative merits, undea 
those circumstances, not be ascertained fairly 1-1 think it would be a mosll 
favourable manner o£ comparing the. two systems. of venti1ation. to work them 

o. ;6. l' ~ under 
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, H. F. Mac""""'th, under the same drag. and up to the same velocity; but fully to understand the 
,Esq. merits and applicability of a ventilating power, it is necessary to vary the ven-

, tilation with the same drag, and vary the drag with the same ventilation. 
VJ.7 June 18530 1569. Have not many experiments been already made by eminent men in 

the coal trade, under such circumstanr.es?-The experiments have, in many 
instances, been satisfactory. 

1570. What do you mean by "!I8tisfactory"1-They have afforded the 
means of comparing the two systems of ventilation corl·ectly, by the great scale 
and elaborate care with which they were conducted. 

1.571. Therefore the experiments of that kind which have been made do not 
tend to any delusion r-No; they have been made, 1 feel convinced, with the 
most honourable desire to arrive at truth, and increase the safety of the mines. 

1572. They give broad and approximately correct resultsr-Many of the 
results are so approximate as adequately, for ordinary purposes, to compare the 
furnace and steam-iet. 

1573. Chairmall·1 DC) you agree with the Committee of, 1852 as to the 
existence of a natural brattice ?-In consequence of so much stress being laid 
in that report upon a matter which I had previously thought of no importance, 
I have directed my attention to dhlcover the existence of a natural brattice; 
but although I have visited a large number of collieries 1 have not been able 
to find one. The ground on which the natural brattice was put forward does 
not at all exist in mines. The proportion between the diameter and the height 
of the shaft has not been taken into consideration. When the shaft or the tube 
become 100 times the height of its diameter, it appears on the face of it to be 
impossible that the air can descend at the sides when it is ascending at .all 
rapidly in the middle. In point of fact, if the bottom of that column were 
elosed, ne fire would be able to burn. 

1574. Supposing the air.ways are so large that the amount CJf air passing 
them would entirely fill the up-cast shaft, do you think it is possible that a 
natural brattice could exist ?-1 think that a natural brattice from such a 
cause as has been put forward is impossible, except when the velocity of the air 
is hardly, if at all, perceptible. 

1575. Do you agree with the Report of the Committee of 1842,with respect 
to the existence of a furnace paradox 1-1 totally disagree with the conclusion 
which was come to upon that; and I think it is right to point out, that that 
conclusion Will! put forward by Mr. Hann and several other witnesses. in total 
misconception of the evidence which was given by Mr. Woodhouse in 1849. 
Mr. Woodhouse is made to state,.that when the furnace is ·pushed beyond a 
certain point, the current of ventilation stops altogether. It is very clear upon 
a careful reading of Mr. Woodhouse's .evidence, that he merely means that the 
power of increasing the ventilation stops; and the true explanation of that. 
which has not yet been given, is that the power required to ventilate a colliery 
increases at least as the cube of the amount of ventilation. It is easy to 
demonstrate this mathematically, but I have proved it on the furnace and 
mechanical ventilators by measuring the power and the quantity of coal con-
sumed.' , 

1576. You stated in your evidence, the last time you were examined, that 
you were inclined to prefer mechanical ventilation to any other system. Do 
you consider that it would be desirable for the Legislature to enforce any par
ticular system of ventilation 1-Under the majority of circumstances, 1 think 
the furnace is the most convenient, and possibly the most economical to use; 
but there are many cases in which mechanical ventilation is 'preferable and can 
alone be effectual. I think it must be left to the option of coalownel'll, with a 
proviso that there shall be sufficient quantity of air passing through the mine. 

1577. Should the power of ventilation always be capable of being increased. 
to meet such an emergency as an escape of gas from a blower 1-1 think it is 
a point of great importance; and it appears to me, that in that point of view. 
mechanical ventilation offers superior advantages to any other system of venti': 
lation. It has a more expansive action, accompanied by greater uniformity and 
safety, as I have before shown, and it is capable, in an emergency, of passing a. 
much larger quantity of air than any other means. The speed of machines can 
be readily increased. • 

15i8. Do you think that accumulations of gas should be removed while the 
·-'men 
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men are in the mine?-I think that accumulations of gas should only be re
moved, and with the greatest care, when the colliers are out of the mine. 
'Tbey ought never to be allowed to occur, and every goaf shonld be thoroug~y 
ventilated. 

1579. Have you any suggestion to make as to the capacity and size of the 
air-ways, and the b".t mode of carrying the air through the workings to the 
Up-ct1.8t shaft i-I think that the working of a colliery ought to he dhided into 
panels; that the air should enter by an unalterable intake air-course, enter the 
various panels without doors, and be coursed through the panels by doors and 
stoppings; that there should be only one inlet and one outlet formed by a 
'regulator, construL-ted in the most solid. manner, at the higher side of the panel, 
next to the return air-course, and so as to resist any explosion. 

1.5811. 10 speaking of panels, do you mean the solid pillars of coal which 
-are left to separate one part of the workings from another i-A square room 
-of work, divided from the other rooms or panels by barriers of coal; so that 
if an explosion occurs, it is confined almost entirely to that panel. If all the 
doors and stoppings in the' panel are blown down, a larger quantity of air 
passes through that panel than before the E'xplosion, but by a straight course 
through it, and within a sufficient distance of the working face to allow the 
men to make their escape without being overcome by the after damp. 

1581. Mr. Fitzroy.] Has tllBtplan been introduced into anycoiliery ?-Yes;. 
into some collieries in England. 

1,,)82. Chninnan.] Do you agree with the Committee of IR52, as to the 
utility of refuge stalls ? ....... No, I think they could not be carried out practically. 
If an explosion occurred and injured them partly, as would prohably be the 
case, they might become filled witH suffocating gas. . 

1583. Where crossings are made, should not great care be taken that they 
'are made of sufficient strength ?--Crossings are very weak points in a mine; 
and in order to build them in the strongest manner, they.ought either to be 
ilonstructed of whole timbers crossed, resting on arching, and supporting an 
invert above; or they should be constructed of boiler plate, and supported by 
masonry. 

1.,)84. Mr. Stephenson.] Are they not usually constructed of strong brick
'work now I-Many of them' are constructed of brick-work in the manner 
which I have described. .. 

1585. Cllairman.] Do not you think that strict attention ought to be paid to 
-the discipline of the mines, in all cases 1-1 think that is· essential to the safety 
·of every fire-damp colliery; and that the only mode to' insure it is by the 
-careful superintendence of the viewer, or of the proprietor himself. 

1586. Do you think that education of the colliers lind overmen would be 
,the means of insuring better discipline ?-I think that the education of both is 
-of very great importance. No doubt the education of overmen is of the most 
importance. In the case of a collier, he bE'comes more careful and attentive; 
·and by adopting a system of reward or promotion for education and intelligence, 
I think that the bl'st system of discipline may be introduced into the mines. 
Of this, some of the best conducted mines in the north of England afford 
good examples. Education is an instrument of great power for good which 
'Position has placed in tht> hands of the master, if he will use it aright. 

1587. Can you suggest to the Committee any means ofimproving the education 
of the colliers and the overmen i-In some of the larger collieries in my district 
the schools are well conducted; they are supported, to a certain extE'nt, by the 
proprietors; and they reach a perfection which is almost as great as one can ex
-pect at first to attain. With regard to the education of the overmen, in some parts 
of the country they are of a much superior class than in other parts. Many 

oO()f the Newcastle overmen, who manage collieries in my district, are well skilled 
and good men, and show how much may be done by introducing a system of 

.E'ducation generally amongst that cla.."lI. I am not prepared to recommend any 
specific system of education for the overmen. It is a wide field, requiring much. 
.consideration. 

1588. Is practical mining taught in those schools to which you have alluded? 
- In the schools for the colliers, they learn usually reading, writing. and 

.arithmetic. Some of the overmen read and educate themsplves. There is no 

. school and no book which will give them precisely the information they most 
.want. • 

0.70. p 3 1589, Do 

1l.1r. ~laclooo,r.I. 
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1589. Do you agree with the Report of tbe Committee of: 1652, as to the 
use of safety-lamps ?-l have not met with any well substantiated case of an 
explosion having occurred from the use of the common Davy lamp i and 1 
think that, with proper usage, it is a safe lamp; still, the glass lamp, by Mue
seIer (8,000 of which ar~ employed in Belgium, and are much approved of), 
could be very advantageously introduced into tlle English collieries. . 
. 1590. You would not use the safety-lamp as the means of rendering less 
attention to ventilation necessary, but rather as an increased security in 
addition to good ventilation ?-Undoubtedly. There is nothing contradictory 
in the two. The lamps should always be locked. 

1591. Are there any circumstances in vyhicb you would recommend that the 
use of the safety-lamp in mines should be rendered compulsory by legislative 
enactment ?-I think it ought to be compulsory in every fire-damp colliery. 
With the increased light and safety from the Mueseler lamp, no objectioll can 
hold its ground. Watson's method of locking is the best I have seen, as the 
men. cannot pick it. 

1592. Mr. Fitzroy.] Has any improlVement lately beell made in safety-lamps? 
--There is one by Dr. Glover, at Newcastle, which is a very safe and very 
ingenious lamp; but 1 am afraid that, On account of it$ weight and price, it is 
not very likely to be introduced into mines. 

1593. Mr. Inflham.] What is the price ?-,Twelve shillings. 
1594. Chairman.] Do you consider that is the best lamp which has hitherto 

beel). invented ?-. It is one of the most ingenious. 1 think the Davy is the best 
lamp for SOme purposes; and it ill the one I: alwaya use myself. 1 have added 
a secol).d gauze ant! glass chimney to it, which very much increase. the light, 
prevents the men lighting their pipes, and renders it les8 affected by currents of air. 

1595. Cl!.n you suggest to the Committee any: precautioni which should be 
el).forced by the ~gislatJ.ll"e as to. winding tbe men up. tbe shafts, 80 as to 
J1reVeIlt a great n~mber o! acci<lents by the breakage of ropes, chains, or any 
other part of the standing machinery; IUld also from the falls of coal. or any 
~!lbstance. on the he/l.ds of the workmen when they are being wound up the 
pit ?-I think there should be a shaft indicator in every engine-houlle; that 
guides. ought to be qsed il1 shafts; that shafts ought to be walled. and the 
: shru't tops. protected ~ that tberll should be a cover or bonnet for the men, in 
ascending and descending; that cages should be employed as far as possible; 
and tbl!-t any imperfections in, the machinery which might tend to endanger 
the men should be at Qnce repaired. With. regl!.rd to precautions against falls. 
of roof, the system which ~ adopted in the north of England.of making the 
deputies set the props, tends to a ·con~idera.ble saving of life, and is almost 
universally employed on the Continent. 

1596. You. mean that if the men are allowed tQ set their own props tbey do· 
not pay sufficient. I!.ttention to putting up a sufficient number of props to ensure 
their qwll. sl\fety, and consequently lose their lives by their own careles.mess !
Yes; and in addition, the props are more regull!.rly supplied into the pit, the 
deputies are able to watch over the men, and see that they conduct themselves 
with' a proper regard to safety in other respects. . 

1597. Do you agree with Mr. Dickinson in the evidence which he gave, that 
the inspectors should, under any circumstances, have the powel' to stop a 
mine ?-. I am not prepared to recommend that they sbould have that power' 
individually. 

1598. Do you agree with him as to the arbitration which he suggested?-
1 think that some plan of that sort would be very desirable. 

1599. Do you agree with him as to the necessity of the Government inspector 
enf~rcing a regulation that proper plans of all collieries should be kept:
I thmk that it is essential. . It is provided for in the present Act, but there are no· 
mel!.ns of carrying it out. A very serious accident occurred in my district a 
short time ago, in consequence of the inspector's cautions in two instances 
hl!.ving been completely neglected. The plans have been subsequently made ; 
and it is now from them perfectly clel!.r, as I stated to the jury at the inquest, 
that if those plans had been in existence at that time, the accident would not 
have occurred. ' 

1600. Mr. Fitzroy.] When you state that" there are no means of carrying 
it out," do you mean that there I!.re no means of enforcing it 1-Yes; I have 
taken the opinion of an eminent solicitor on the Act. 

1601. Chairman.] 
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1601. Cko;rtiron.] Was that accident from an inundation ?-Yes; I have the it.P.ilftdroortl. 
plan of the colliery here, if you wish to see it. Eoot· 

1602. Mr. StryhtnStm.] Are the lamps generally, as regards cleaning, under ---
the management of the miner himself, or are they under the management of '1'1 June 1853. 
an inspector to each colliery, whose duty is solely confined to seeing that the 
"lamps are kept in good order ?·-It is only in the best managed mines that there 
i8 a person appointed to that very important post. . 

1603. Do you think it is important that there should be an inspector in ali 
mines where InmpR are used, to look after the lamps solely?-I think there 
should always be a lampman. . . 

1604. Do not you think that the Davy lamp may occasionally be made in
secure by unskilful or rude clean!ng 1-Yes; I find that where there is not a 
proper person to look after the lamps, they are often not cleaned more than 
once a week; and they get into a foul and dangerous state. 

160.1' May :IIot the miner in brushing his lamp, or in dealiing it, increase the 
size of some of the meshes I-Yes. 

1606. And by increasing the size of the meshes, may lie render a lamp 
which was safe one day unsafe the next I-Yes, it is often done. 

1li07. Mr. Locke.) That objection would apply to any lamp, and it depends 
on the gauze:- Yes, more or less; most lamps, when they get out of order, 
become dangerous. The overman should have all suspicious lamps set aside, 
and shown to him. 

1608. Mr. Fitsroy.] Have you found great practical inconvenience from the 
extent of your district ?-It is quite impossible to inspect my district satisfac· 
torily without an increased number of inspectors. 

1609. You were understood to state that you have not been able to visit an 
the collieries within your district ?-N ot half of them. 

1610. Do you think it would be possible to lay down any code of regulations 
which would meet the requiremt'nts of all the collieries within your district, or 
would it not be requisite almost to adopt particular regulations for each par
ticular mine i-I think it conld be effected in this way: J would recommend a 
simple code of regulations, generally al'plicable, to be carried outfol' the whole 
:Of England; one of those regulations shuuld be, that at each mine there should 
be prinred rules embracing those points of safety which were to be particularly 
attended to in the mine. 

161 I. Are not the particular circumstances of each mine so different from 
(lthers that it is impossible to lay down satisfactorily any code of regulations 
for the government of the whole, when you have not an opportunity of visitin

j
", 

them and ascertaining their circumstances ?-Without baving visited them, 
am 80 well aware of the general characteristics of coal mines, that I believe there 
are a dozen or 15 regulations which would apply to the whole of the collieries 
in England. I am able to speak, not only from my own information, which J 
think is quite sufficient for the purpose, but from conversations with the 
managers of other mines which I have not visited. 

161 2. Then, when you propose an increase in the number of inspectors, it is 
not with a view of making particular regulations for each particular mine, but 
simply for the purpose of enforcing the regulations, or of seeing that the regu
lations which are already made, are carried out ?-Yes; it is with the object of 
seeing that the regulations are carried out which I propose; and also, even 
supposing these regulations are not carried out, of becoming acquainted with 
the general condition, as regards safety, of the whole of the mineS in each 
district. 

1613. Then would you propose greater facilities for enforcing the observance 
of those regulations by penalties ?-Yes; I think there should be penalties 
attached to non0C9mpliance with those regulations. . 

1614. Do you think it would be possible to obtain such information as t\l 
the enforcement of those regulations, as to enable a penalty to be enforced, in 
the event of an accident arising ?-Jf it were considered that the penalty should 
be enforced, it would in all cases be necessary to make a visit specially unless 
the evidence at the inquest sufficed. ' 

161 5. Would you be enabled, after the occurrence olan accident, satisfac
torily to asCertain whether it had arisen from an infraction of th" regulations. 
or not ?-The coroner's inquest affords me that opportunity, provided I have 
time to attend the investigation. . 

0,76. l' -4 1616. You 
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16 J 6. You think that the coroner's jury would be enabled to test the fact. 
whether the accident had arisen from an infraction of regulations i-I think if 
1 was present at the coroner's inquest, it would alford me the best opportunity 
1 could have of examining into the circumstances of the accident, and of B8cer
taining whether it occurred from an infraction of the regulations. 

161 7. What penalty, pecuniary or personal, would you propose to affix fol" 
the breach of fuose regulations ?-I think it should include hoth, at the option 
of the magistrate, or whoever had to inflict the penalty. 

16 J 8. What amount of additional inspection do you imagine would he neces
sary within your district, in order to guard against any accident from careless
ness 1-1 do not think that any amount pf inspection can prevent accidents, it 
will only prevent a certain proportion of the accidents. The comparison which 
1 have given between the number of accidents in England and in other 
countries, affords an opportunity of judging of the extent; but 1 think if the 
average amount of inspection WB8 such as to enable an in~pl'ctur to visit a 
mine once a year, thl're would be a great .diminution in the number of 
accidents. .. 

1619. How many mines are you enabled to visit within your district every 
week ?-Three or four. . 

1620. Do you think that the presence of an inspector once a year in a mine 
would be sufficient ?-Ye~, on the average; some mines he would not visit. 
more than once in two years, others he would visit every six months, or more 
frequently if it were necessary. 

1621. Would it not be necessary to have sub-inspectors, who were practi
cally conversant with mines of all descriptions i-I think that an arrangement 
might be made to have persons of superior acquirements, who would very soon 
become sufficiently acquainted with the dangers of coal mines to be able' to
point out when a mine was safe,' and when it was dangerous: I think that 
young men of the highest scientific education, such as the first pupil each year at 
the Museum of Economic Geology, should be gradually introduced into the corps. 

1622. Do you think that a large proportion of the accidents which now occur 
in mines arise from recklessness, or from ignorance on the part of the proprie
tors ? - There are but few accidents which arise directly from neglect or 
ignorance on the part of the proprietors; the manager of the mine is, 1 believer 
in the majority of instances, more or less in fault when an accident occurs. 

1633. Do you think that an improved system of education for the miners, or 
any means by whkh they might become acquainted with the result of careless
ness on their part, would tend more to the security of the mine than an in
creased number of Government inspectors ?-If the mines could be as well 
managed, and have as good managers as some of the best mines in the north of 
England, such a result might be arrived at ; but I think it ill iu:possible to have 
the managers so well educated. It would be at least lO years hefore Jlny per
ceptible effect would be produced in the safety of mines by the education of the 
managers. It would he uncertain whether men so educated would bl'come mana
gers of coal mines, and I believe that the most direct effect is produced by 
inspection, and that in the long run it is most effectual. By communicatin~ 
information to the managers, visiting mines, and pointing out sources of addi
tional information, 1 believe that a good deal of information of a most useful 
kind is given, accompanied with a certain pressure of responsibility, that they 
shall carry out the recommendations which are put before them. I do not. 
however,. the less advocate such education. 

16:l4. You were understood to state that a great proportion of the accidents 
arise from carelessness on the part of the managers. Supposing· a heavy . 
penalty were imposed upon the proprietor of a mine in eases of proved careless
ness on th.e part of the managers, do not you believe that the enforcement of 
such a system would tend better to the security of life and -the prevention of 
accidents than even an increased number of Government inspectors ?-That is 
not the way in which 1 think it should be remedied; I believe it would not 
have great effect. 

1625. You have not answered the question with respect to the number ot: 
inspectors who would be requisite in your district to put the whole system of 
mines upon a satisfactory footing ?-I think that in my district thE.re ought tG 
he about five inspectors. . . 

1626. five in addition to yourself?-Yes. 
1I)2].·And' 
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16:17. And it is your opinion that the presence of the inspectors, on an H. F. Mackworll., 
average, once a year in a mine, would be as beneficial as the enforcement of Esq. 
greater precautions, by visiting the proprietor with a penalty, and consequently -_. ---
making it imperative on him to enforce greater regularity and care on the part of g7 June 1863; 
his mallager)- I think that the adoption of such a system as you propose would 
induce the proprietor to look on that penalty as simply something to be added 
to the capital of tbe mine; and I think that the most effective system of 
diminishing the number of accidents, is to associate an increased inspection 
with the adoption of a code of regulations such as 1 have described. 

1628. Enforced by a penalty ?-Yes; to enforce a penalty for Iln infraction 
of the rules, and no~ for the inefficien.cy of the manager, because an owner. is 
not always able to Judge of the competency of the manager whom he ap-
points to a mine. • . 
. 1629. Mr. CaJlleJl.l Do you see any objection to combining the two systems 

which have been suggested; that is to say, increasing the number of inspectors, 
and attaching penaltieij where great carlessness is proved 1-In the regulations 
which I have thrown out, a portion of Mr. Fitzroy's proposal.is embraced. I· 
think there should be Bome kind of regulation that the· manager should be a 
competent person to discharge his duties; and in case an accident occurred, 
the owner should show how far he had endeavoured to procure a suitable and 
efficient manager; but to say that the owner should be fined whenever an 
accident occurred from the carelessness of his manager, would not, I think, 
work practically, as the most difficult point after a colliery accident is to fix the 
responsibility. 

1630' Mr. C. BI'1Ice.] You would throw the responsibility very much on the 
manager ?-Yes; it is to them almost alone that the dangerous condition of 
many collieries is attributable. 

1631. Would you exempt the workmenr-B}' no means;. the penalties to. 
which 1 have referred should be levied upon workmen in cases where they had 
broken through the rules. The miners' regulations in each colliery which I 
have alluded to, would apply more particularl}' to them, and by being specially 
mentioned in such a code as 1 have alluded to, they would, to Ii certain extent, 
take the force of law and become, as it were, bye-laws in the mine .. 

16,j2. Mr. Fit.Jroy.] Do you think it would be desirable to make it impera.
tive upon mine owners, to employ as managers ouly men who could undergOc 
same examination as to their practical knowledge in the working of mines?
There is no doubt that course would be df!sirable; but I am not able to see how 
that could be carried out iu this country at the present time; it is a paint at 
which we may gradually arrive. 

1633. Chairman.] How would you propose to arrive at that point ?-There 
must, first of all, be the means of education before you can expect the men te 
be educated; there must be a certain time allowed for men to qualify them
selves, and there should be persons appointed to examine them. 

1634. Can you suggest any means for educating men in the manner you 
propo~e 1-1 am not p'repared to suggest any means. 

1635. Mr. Fitzroy.J What salary do the overmen receive ?-A good over-
man gets 100 I. a year. . 

1630. Mr. Locke.] .rn your judgment, is it possible, for that amount of salary, 
to obtain a good practical man for the management of a colliery 1-You may 
obtain a goad overman for a colliery, but 1 think that all collieries ought to be 
superintended by ,iewers, according to the system which has been found so 
effectual in the north of England. 

163;. Whom would you appoint to examine a new candidate as a manager 
of a colliery ?-I am not prepared to answer the question, not having considered 
sufficiently minutely the best mode of educating the overmen. 

16:lS. Whom w8uld you appoint to examine whether a man was or not fit to 
be a viewer in your district, or in any other district in the kingdom ?-I am 
not prepared to suggest any board of examination. 

1639. Do you think that a (;ommittee of l'arliament would be fit to do it?
I think they spould be well acquainted, scientifically and practically, with the 
working of coal mines. 111e best persons to make the test would be the 
persons who. had to teach. 

1640. Mr.lngllam.] Would the general body of inspectors form a good body 
0.;6. Q for 
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f~ the purpose ?--Yes; if there was a sufficient number qualified by the highly 
scientific education I have mentioned, and long practical study. 

1641, You have spoken of baving the number of inspectors increased in the 
proportion of :live to one; do you think that the united body of inspector» 
would. form a good Board for the purpose of eumining candida,tes for the 
situations of managers ?-l think they would be quite competent- eventually to 
do it, but I never contemplated submitting the viewers to an examination. 

lti42. Mr. C. Bruce.] Do you think that if certain qualifications were neces
sary for an overman, such an appointment might be left to competition 1-
L think that. a great deal might be done in. that way; I am not prepared to say 
that would be Hufficient. 

1643. Y au, have stated that you could not suggest any ma~hinery for the 
education of overmen which you would think it desirable to. give, and therefore 
I asked whethen you thought that by laying down a certain amount of quali
:licatioa as requisite for employment in this situation, the natural competition 
for such employment would not induce a sufficient number of persons to qualify 
themselves for sQI!h situations?---I think that would be the best course to adopt 
at the present time, uatil more complete machinery could be carried out. 

i644· Mr. Cayl~.] The questions refer, not so much to the mode in which 
the education is obtained, as the test of the-qualification; what body would you 
recommend for that purpose iL-The body of inspectors seems to be the first that 
presents itself: 

1645. Supposing it were' necessary to bring the body of inspectors themselves 
under some central body, do you conceive that a Board of three gentlemen 
might be instituted, with the power of testing the qualifications of a candidate? 
-They are persons who would be able to test the scientific qualifications of an 
inspector; but I am not aware of any Board that would be able to tf'st their 
practical qualifications. 

1645. Supposing there is no such Board already existing, do you thinl, it is 
impossible to institute such a Board ?---Such a thing is possible; but I do not 
see how it can be carried out. 

1647 . Can you inIagine no Board or Commission which could by possibility 
be instituted; which should have the capacity of judging whether an inspector 
was a proper appointment, or 8 viewer was a proper appointment, or an over
man was a proper appointment ?-I think there is a Board now which might be 
made use of for that purpose; that. is the Board of Inspectors; they would be 
qualified to judge on any future appointments of inspectors, whether they were 
sufficiently well informed, or they would be- able to judge of the q~ali:lications 
of overmen and managers, if there were no other means of provilling ~or it. 

1048. Who should judge of ' the appointment of inspectors themselves?-
The inspectors themselves.. ' 

1649. Then you would have them a self-f'lected body ?-No; those who had 
already the acqwrements, and who were well qualified for their office, would 
be the most competent persons to judge of the qualifications of any pers()ns 
who were to be taken into that body. This is approving, not appointing. 

1650. Have not the last inspectors been subject to some kind of examina-
tion 1-1 am not aware that they have. . • 

1651_ Has there not been a different mode of selecting the last one or two 
inspectors, as distinguished from the mode in which the others were 
appointed?-No. but 1 think a strict examination highly desirable. 

1652. Mr. Fitzroy.] You would propose that competent parties should test 
the qualifications of thfl sub-inspectors whom you propose to appoint 1-Yes, 
I think it ill desirable; without the highest qualifications they will do more harm 
than good. . 

1653. Whatever body would have been competent to test. the qualifications 
of the sub-inspectors, would be equally competent to test the qualifications of 
overmen, whose examination it was wished should be taken ?-Undoubtedly. 

1654. You have stated that you .think all collieries should be inspected by 
viewers; do you propose that there should be viewers for so many collieries, or 
do you C<lntemplate one viewer for each colliery ?.,... The plan that I proposed 
is the one which has been found to work best, after very long expetience in the 
north of England, both in econoJ!1ical and other points of vieW; that is, for one 
, ~~ 
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Tiewer to lOLk after a number of collieries, according m; his time allowed him to U. F. Ma"warlA, 
~~ ~ 

'1 65.5. Then that vil"Wcr would exercise the same powers as the sub-inspec-
tors whom you propose to appOint ?-No; the viewer bas a power to control 'Si JUDe 1853. 
~erything in the colliery; he iq employed by the proprietor. 'The 1mb-
inspector would have no other power than to point out the regulations had not 
been carried out, or that other regulations far safety were desirable in a parti-
culnr co\lit'ry. He would come but once a year; the viewer t!very week. 

1656. Would he be appointed by the coalowners themselves ?-The vi1'!wers 
are appointed by the coal owners. • I find greltt improvements in collieries when 
viewers are appointed; it is the wisest course a proprietor·can take, and I am 
only surprised it is not mare generally done. 

1657. Mr. C~¥l,:y.] Would not a vieWer lItand in the cnpacity of the steward 
of an ('stnte, and a snb-inspector in the position of an auditor of an estate ?
No; the sub-inspector would have no right to interfere in the works. 1 do 
not propose that the sub-inspectors should have more virtual power than the 
present inspectors POS!!ess. • 

1658. Chairman.J You go not propose to make it 'incunibent upon a coal
ownt'r to adopt any particular plan for managing his own 'coal mines, but you 
would 1ea\"e him to conduct them in the way he thought 'Proper ?-Ne; I would 
only I'ecommend that course which I have suggested to many coal owners, m; 
being the most economical means for themselves of managing a colliery; and 
it is being every day more and more adopted. 

1 (;5g. Mr. l'lt:l'l"OY.] Would yon propose to give to anyone the power to stop 
a mine, under any circumlltances ?-After it had been decided, upon an arbitra
tion, that a mine was unsafe, 1 think that a magistrate -should have the power 
to stop the mine. ' 

1660. CllaiTtl1tzn.] Supposing that a mine were in a, highly dangerous state, 
and you were to prooeed ,to 'an arbitrlttion, 'Wollld it not be possible that am. 
explosion might take place, and a 'great many lives be sacrificed ·during tbe 
progress of the arbitration 1-1 think that pra<.'1:iclIlIy it would amount to the 
inspl'ctor stopping the mine; the first caution 'Would be one of the strongest 
kind. 

1601. Mr. Cayley.) Do you see any objection to tbat ?-No other objectioll 
than that I am reluctant to tak'E' the Tesponsibility out of the coalowners' hands. 

1662. If a mine is extremely dangerous,a.ccoi-ding to your opinion, would 
not the rt'sponsibility be tIuite as heavy in allowing 8. number of men to be hur
riedinto eternity 1-1 lIhould try aU that persuasion could do. My difficulty is, 
that it is possible for an insped,or to go through a mine, and for circumstances 
to arisl' immediately after 'his inspection, such as leaving open a door, or the 
giving off or a blower of gas, which may cause an explosion; end then the 
question imml'diately would be, why did not the inspector stop the mine. I 
believe it is taking the responsibility ()utof the tlands of the ooalowner or 
mana",ooer, and putting it Oil. the inspt>Otor, when the inspector has not the means 
of judging whether he is performing his duty with a full knowledge of all the 
facts. 

,663. Mr. Slephell8on.] Does not that imply, that inspectiOtl. really will not tend 
to prevent accidents ?-Quite the contrary. It will prevent a great many acci
dents. but I do not recommend it as preventing aU, or nearly all; and I must 
point out once for all, that it is impossible for an inspector to ascertain every 
liability to accident in any mine which he visits, thfl manager himself cannot 
always do it; and no reasonable man would suppose thltt because an inspector 
had naited his mine, and found DO fault, that his mine was perfectly safe. 

11;64. ~Ir. C. Bruce.] You stated that you would look principally to the 
managers for preventing accidents in mines; would you give to the inspectors 
any power of objecting to a particular manager continuing to hold a mine, 
from a want of fitness for his duties r-I do not think that an inspector should 
han' the power of dismissing a manager. 

,66[;. What power would you give the inspectors "ith regard to that?-The 
coalowners should employ com petent managers; and the inspector would then 
point it out, if in his opinioll that regulation waS very glaringly not complied 
... ith. • 

1666 .. (.',wit_.] Who would be the judge of whether a manager was com-
o.ill. Q 2 ,petem 
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H. F. Mnclru:orll, petent or not ?-The matter would be decided by some accident occurring. or 
Esq. by some act which· proved it. 

1667. Would not that be locking the stable after the horse was stolen, if 
2; June 1853. you are only to decide upon the competency of a manager, after some serious 

accident has occurred ?-It is a similar case to the other. I tbink the respon
sibility should rest on the coalowner. The manager would be responsible for 
the safety of the mine, and the coalowner would be responsible for the manager. 

1668. Mr. C. Bruce.] In case of his failing to act under that responsibility, 
would you give any power to the inspector to enforce his 80 acling, by the 
discharge of a person who was considered by the inspector to be incompetent 
for his duties ?-No. 

) 669. Chairman.l Do you think it would be better, in all cases, to leave it 
to the discretion of the coalowner, to employ men whom he thougbt were 
most competent, and would carry on the workings in the most satisfactory 
manner, leaving only to the inspectors the power of enforcing fines in particular 
cases, such as you bave stated '!-Yes, I think it is necessary to be very careful 
indeed, in not shifting the responsibility from the managr to the inspector, 
because the inNpector is not in a position to judge fully. 

1670. Mr. Cobbett.] You were understood to state, that you could frame 14 
or 15 rt'gulations which would be applicable to all the collieriell in your 
district i'-Yes. 

1671. Did you not also say that you had prepared them ?-Yes; I will read the 
more important of them. "1st. An artificial means of ventilation shall be em
ployed at every coal mine, so as to produce a constant and active current of pure 
air throughout the working parts of the mine, as well as to dilute amI render 
imperceptible aU noxious gases. 2d. The ventilation shall be produced and con
ducted by perfectly safe and efficient means. 3rd. The descent of air, supposed 
to be more or less impregnated with fire-damp in a mine, being attended with 
great danger, it shall, as far as possible, be avoided, and can only be permitted 
by the express authority of the manager or proprietor; and when accompanied 
by constant vigilance and precautions against the dllngerous accumulation of 

. fire-damp. 4th. All dangerous or defective places shall be fenced off, or clearly 
indicated. 5th. Every accessible part of a coal mine shall be carefully ex
amined, and its safety assured by a deputy or fireman, before the workmen are 
allowed to enter. 6th. Locked safety-lamp~ shall be exclusively employed in 
every coal mine, or part of a coal mine, where the presence of fire-damp or other 
explosive gases has heen ascertained'; they shall be opened only at such stations as 
may be determined on by the manager, and by men st'lected for that purpose. 7th. 
No blasting with gunpowder shall occur where safety-lamps are exclusively used, 
until the vicinity of the place has been ascertained to be free from fire-damp hy 
deputies specially selected. No· substance capable of emitting filimt' shall be em
ployed to ignite the gunpowder. 8th. The safety of all and every part of a colliery, 
its works, ropes, machinery, shafts, &c., shall he entrusted to competent and 
specified persons, who .shall exercise a vigilant supervision. 9th. The tops of 
and openings into a1l shafts, whether in work or abandoned, shall be made safe. 
10th. When mt'n descend any shaft hy a tub, skip, or cage, they shall be protected 

. by a bonnet or cover. ~ Ith. Whenever an engine is employed to raise or lower 
men into a coal mine, an indicator, showing the position of the load, shall be 
placed conveniently in front of the engine-man. 12th. Two safety-valvt's of 
adequate area, with weights and levers marked to indicate the pressure of the 
steam, or an open feed·pipe shall be used for every boiler. 13th. A sufficiency 
of props shall be supplied wherever required in a coal mine, and the deputies 
shall satisfy themselves of the efficient setting, and of the safety of the roof_ 
14th. Printed rules, 8etting forth in detail the specilll precautions to be adopted 
in all rt'spects of discipline and safety, whether herein generally described or 
not, sh;Ul he affixed and made known at each colliery. 15th. Fines, with or 
without imprisonment, should be infticted by a magistrate for non-compliance 

·with these rules; which should be doubled after the neglect had been pointed 
out by an inspector. 16th. Power should be given to carry out the 3d Clause 
of the Inspection Act, Vict. 13 and 14, chap. 100, respecting the making of 
plans, by a fine, increasing for every day which may be allowed to elapse after 
a reasonable period for their completion. 17th. Facility should ,be given to 
the families of those who are killed, to recover damages at the County Col/rB" 

under' 
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under the Act 9 and 10 Viet., chap. 93, commonly called 'Lord Campbell's 
Act.' 18th. A II pits should be walled, and guides, as far as possible, be adopted. 
19th. All important defects in the ropes or machinery, whkh may increase the 
danger to the men using the pit, shall be immediately remedied. 20th. No 
persons shall be allowed to use the shaft or incline whilst a full tub or tram is 
ascending or descending; and the number of men, or boys, ascending or 
descending at one time, shall not exceed one-half the usual load of coals. 
21 st. Iron mines should be included in the Inspection Act, and the same regu
lations should be adoptf'd as in coal mines, as far as they are applicable." 

1672. Mr. Cayley.) When you state that you would not interfere at all with 
the prru:tical management of a mine, what would you have an inspector do, in 
case your suggestions were carried ou t by legislation, if one of the vigilant 
supervisors, whom you have recommendeci, were not appointed by a coal pro-

. prietor 1-ln case it was an urgent matter which came before the attention "f 
an inspector, it might be competent to him to take the case before a magistrate, 
and have it argued, and the penalty inflicted. 

1673. Suppo~ing Juur suggf'stions were carried out by legislation, wuuld you 
not make themimperative?-Yes. 

]674. Then the magistrate would merely have to decide whether. the fine 
was leviable ?-It would be necessary to decide whethE'r thel'e was a sufficient 
person in that position or not. _ 

]6;"5. Chairm(ln.] Would you not think it necessary to add to those rules, 
that in every case where safety-lamps are used thE'y should be cleaned and 
t'xamined daily by one single man, and if necessary, repah'etl by him ?-Yes; 
I think it would be desirable. 

1676. Mr. CaIJII3"] Would you add to that list of rules, supposing the mine 
was, in your opinion, in an extremely dangerous state, and such as to endanger 
human life, and the manager refused to adopt your suggestion as to improving 
the ventilation, that the inspE'ctor should have the power of stopping the work
ing of the mine ?-Not until after an arbitration. I should be able to enforce 
locked safety-lamps at once, and the remedy of most of the serious defects. 

1677. Mr. Ingham.] You have mentioned that in the north of Englimd, in 
some of the better managed mines which are under your inspection, the rule is 
to have a viewer of superior attainments, who has charge of several collieries? 
-Yes. 

1678. Who is the officer next in authority to him; is it the overman, whom 
you have mentioned at a salary of 100 I. a year, or is there an intermediate 
officer between the overman and the chief viewer r-At the large collieries 
in the north of England, there is frequently an under-viewer. 

] 679, A local viewer ?-A local viewer. 
]680. Are you aware of any case of a colliery in the north of England 

being left in the ch~ of an overman, and with no person ~bove him except 
the plincipal viewer, who has several other collieries under his superintendence? 
-Yes; there are many in that position; and some of the collieries in the north 
of England are without a viewer at all. 

1681. And in the charge of an overman only?-Yes. 
1682. Mr. Cobbett.] Is it not practicable to lock up the lamps, when the 

men take them down into the pits ?-It is the common practice in some mines. 
It is practicable. . 

1683. And it is the practice abroad ?-Yes; it is the law in Belgium. 
1684. Is that one of your regulations 1-Yes. 
1685. Chairm(ln,] And that the key should be kept by the man who has to 

ell'an the lamps every day 1-'f es; that they should be lucked and unlocked in 
special places appointed at the bottom. There must be two or three men who 
have keys. . 

1686. But no man, except those who were specially appointed, should have 
k!oys "'hich would open the lamps ?-No. 

Alartill Jude, called in; and Examined. 

H. F.Mac~",oTl~, 
Esq. 

27 June 1853. 

16117. <..'haimlall.] YOU were examined before the Committee of the House .Va.-li" J.,k 
of Lords in "1849 ?-Yes. 

] 688. You then stated that you had been 34 years engaged in working in 
.collieries ? -Yes. 

0·76. Q 3 1689. lIave 
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MarlifJJrnU. 1689. Rave you been working in collieries since yOUl' examination in 1849! 
-Nil; I have not. 

"'7 June ,853. 1 690. ·What is your 'PI't'Sent occupation 1-1 am keeping an inn at Newcastle. 
1691. You are the secretary of the Miners' ASHociation ?-Yes. 
1692. Did you receive a circular which was sent odown r-l did. 
1693. III your opinion, from what you have heard from workmen, are the 

mines in a better condition in the Northumberland and Durham districts, as to 
ventilation, than they were in 1849?-1 think they are not improved at all. 

1694. Do you think there is no improvement in splitting the air ~-The air-
splitting was in operation at that time. 

1695. Is it not carried out more extensively and with greatl'1' 'IIuccess now 
than it was in' 1849 ?-Not that I.am aware of. 

1696. Have the sizes of air-ways been improved since 1849~-There has 
mot been any increase in "the area of the air-ways, as. far as I know. 

1697 . .Are the workmell anxious to recommend any particular mode of ven
tilation ?-No; we wish to confine ourselves to this, that there shall be a 
sufficient quantity of air, the owners being responsibk! for that sufficient 
quantity. 

~698. You are in constant communication with the working people of that 
district ?-Yes. 

1699. What are the particular grievances that the working people complain 
of1-They complain very much of the five-quarter seam in the county of 
Durham, that the heavy gas is so much, that sometimes they are obliged to work 
where I.heir candles will not burn, within l1everal feet of the face. 

1700. The heavy gas that you allude to being the choke-damp ?-Yes. 
li01. The reason of that is, that thE.'Te is not sufficient ventilation in the 

mines ?-There is in many cases a sufficient amount of air, if it were properly 
conducted, but there is a want of brattice to convey it to the working face; 
there is a w.ant of doors and proper stoppings. . 

1702. How would you enforce the conveyance Gf air, in an efficient manner, 
up til the faCE' of the workings r-Simply :by mspectian, I think. 

l i03. 1)0 you Ithillk tllat an iDspector should be empowered to order brattices 
to be carried up properly to the laoe, md that a sufficient quantity of air should 
be carried il'au)ld the mattice, so tbst a man might bl!eathe a sufficient quantity 
of pure air ~-Yes. . 

1 704- Can you state what quantity of :air should be allotted to each man ?-
I cannot say. . . 

Qi0,5. Have you ever seen the :steam-jet in operation 1-1 have been down 
the Seaton Delava.!. pit lately, and have seell it in operation there. 

1706. Did you find the l"entilation in the Seatau Delaval pit ,better than in 
any other pits 1-lt is much superior to any pit I ever was in before. 

1707. Have jouever been down the principal 'Pits which are under the 
superintendenoe of Mr. Wood ?-No; 1 never worked for Mr. Wood, except at 
TyDe Mllill Colliery, several years ago. . 

1708. Is Seaton Delaval Colliery under the superintendence of Mr. Forster r 
-It is. 

17°9. Do you attribute the hettl'1' state of ventilation entirely to the steam
jeH-There was a larger amount of air, generally speaking, than ever I felt in 
a pit; and when I went through the workings I went into most parts of the 
workings where the return air came from; I fOllnd an entire absence of all gas, 
and the workmen working in a cool atmosphere. 

li10. Is Seaton iDelavul .a very fiery pit? -The o,,"erman informed me that 
there were some places where gas was given off much more than in the part 1 
was in, but additional means are ilDlp10yed to carry it off. 

1711. In any part of Seaton Delaval pit, \I ere the men working with safety
lamps ?-'fhey were working with safety·lamps in the broken or pillar working 
which 1 visited. . 

1712. Are the air.ways in Seaton Delaval pit larger than the air-ways in any 
olher pits that you have been in ?-A great deal larger. 

17~3. Do not you think that the size of the air-ways has something to do 
with the increase of the quantitv of air passing tbrough the workings r-I 
should think it would be so. • , 

li14. Mr. COyley.] You do Dot know what the state of the Seaton Delaval 
pit was before they commenced working with the steam-jet ?-I have heard 

the 
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the workmen state that previously to the @team-jet being put in operation, 
there was always the presence of gas at the edge of the goaves. 

171.)- Mr. Ingham. J You say that you have not worked. under Mr. Wood in 
an y colliery: what are. the principal collieries YOll have visited where fu~ace. 
ventilation was net carried on ?-I worked in Walker Colliery a long time; 
but fumace ventilation was the only mode then employed . 

. 1716. Have you visited any other collieries since you ceased to be a work
man? -Not the interior. 

171 i. Have you seen the Sollth Hettolll Colliery ?-No;. not the workings: 
171 S. Have yon not been retentiy· at Seaham. and seen some collieries 

there ?-I was at the colliery, but not down the pit. 
171 9. Supposing that some regulations were issued., to be observed in the 

mines. do you think that if the pitmen in the colliery saw that they had been 
broken. they would take the trouble of giving information, or that they would 
be indifferent to- it ~-If they knew it, they would take the trouble to give 
infurmation. 

1720. It has be~n stated, as a matter of opinion, that they are so careless 
about those things, that if there were regulations they would allow them to be 
broken without taking any notice ?-It would not be carelessness on their 
part. It would be intimidation or fear that would produce that effect. 

1721. If they knew there was a Government inspector coming round, whose 
duty it was to give encouragement to the making of honest complaints, do you 
think there would be backwardness on the part of the men in giving him 
materials to act upon 1-1 do not think there would. 

17:.12. Chairman.] Do you think that on the size of the air-ways for the 
in·take and the return air depends the safety of the pit, more than anything? 
I think that is the principal thing. 

1723. Do you think it is the opinion of persons in tiJe neighbourhood of 
Northumberland, tiJat the air-ways are sufficient to prevent exp~osions ?-Not 

. g(·nerally; they are very deficient. . 
17~4. Do you think there should be distinct air-ways to convey leading 

currents of air, through which there should be no passing ?-I think it should 
be essential not to have any air-way ob.tructed· by the passage of cOrves and, 
tub •. 

1725. Do you tiJiIik the goaves should I'll! ventilated -As far as it ie possible_ 
r perceived that at Seaton Delaval it is so to a great extent. 

1726. At Seaton Delaval is all the gas taken out of the go aves 1-1 cannot 
say that; but for the great distance' I travelled I found none. 

172 i. YOII went into the goaves yourself 1-Yes. 
1728. You found the goaves free from gas I-Yes. 
1 i29. And air circulating through the goaves I-Yes. 
1730. :\Ir. FitzrtlJl.] Have you known any accident occur from carelessness 

in the use of the safety-lamp I-No. 
t H I. You have never known miners open their lamps in a fire-damp mine ? 

-Not one. 
1732. Mr. Cayley.] Do you remember an explosion taking place at Killing

worth Colliery ?-Yes. 
1733. Do you know what was the c8.use of that explosion.?-I cannot ex

actly say: but the general opinion of tiJe workmen was tiJat it was at the Davy 
lamp. . 

1734. H ave the men workt-d with the Davy lamp since that explosion ?
No; they refused, at that explosion, to work any longer with it, and Mr. 
Wood conceded their request to work with the Stephenson lamp. . 

1 i3.1. Ch(lin,IO".] They do. not work with naked llimps ?-Not much; there 
are some naked lights worked with. 

17 :;Ii. Do tlle nlen generally prefer the Stephenson lamp to the Davy lamp? 
-At that colliery they generally do. 

I i37. Mr. (o,!l/e,V.] You wrC}te to me for some copies of the Report of last 
Session i-Yes. 

1738. Wlu\t was the opinion of the colliers, generally speaking. upon that 
Report ?-'}.'hey hi~hly approved of the recommendations in it, and were satiiP
tied that if legislation commenced on that Iteport, it was all that they wanted. 

I i:N. Ha. there been any excitement in the colliery districts, with regard to 
0.;6.· Q 4 the 

!l7 June ] 8.>~ 
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Mar/in Jude. the furnaces, since that Report came out ?-I think there has not been any great 
excitement. 

"7 June 1~53. 1740. Do the furnaces bum any brighter, or produce any more ventilation, 
than they did before that Report ?-There have been some attempts to improve 
them and to increase their power. 

1741. Mr. Fitzroy.] Have those attempts failed ?-Not all. 
1742. Then the ventilation in the mines has been improved since last year.? 

-In some particular collieries, hut not generally. 
f743. You were understood to state, that in your opinion there had hl'en 

no improvement since you gave evidence before the Committee of the House 
of Lords in 1849 ?-No improvement in the principles of ventilation. 

1744. Mr. Stephenson.] You have stated that generally the system of venti· 
lation, in the north country mines, has not been improved since you gave 
evidence in 18491-No. 

1745. In some few cases you think there has been improvement ?-Yes; 
I have learned that there have been great improvements at Great Hetton 
C'.ollielj', by additional power being added. 

1746. When you speak of additional power, do you mean by an enlarged 
furnace, or by the application of the steam-jet to aid the furnace ?-By an 
enlarged furnace, an increasl'd size of air-ways, and other necessary ap
pendages. 

1747. Chairman.] Are there more shafts ?-No. . 
J 748. Mr. Cayley.] Are there more furnaces ?-There is more furnace.power. 
1749. Does not Mr. Wood burn three furnaces ?-So 11Inderstand. 
J 750. Chairman.] All the heat from those furnaces goes up the same shaft: 

-Yes. 
175 I. Is it your opinion that the present mode of sinking two shafts along

side each other is defective ?-I think it is very defective. 
1752. How would you propose to remedy it ?-I should, at least, han~ two 

shafts sunk at the dip of the colliery, and one or two of equal area at the rise 
of the colliery. 

1753. Would it not be sufficient to have one shaft, provided the one shaft 
had as great an area as the two 1-There is always great danger in having a 
brattice in a shaft, and they would always require a brattice-shaft, if there was 
only one, until they got the whole pits sunk and ventilated. 

1 754. Would you propose that the shaft to the rise should be made useful 
for conveying coals up the pit?-No, simply as an air-shaft. 

1755. If it be an up-cast shaft, why need it be bratticed ?-The down-cast' 
shaft is alluded to, at the dip. 

1756. I was speaking of the up-cast ?-One large shaft will do there. -
1757. Provided the area of that shaft was as large as the two 1-Yes. 
1758. Therefore you would have one large shaft at the rise of the colliery, 

and you would have two shafts to wind the coals up and down the pit. which 
would serve as down cast shafts 1-Yes. 

1759. To what depths have the proprietors to sink in order to reach the coal, 
as an average, through the district to which you belong ?-I think about 120 or 
140 fathoms. 

1760. Can you state the expense of sinking a shaft ?-The physical labour 
of sinking a shaft is from 6 I. to 8 I. per fathom; or about 11. per fathom per 
foot diameter of shaft. 

17tiJ. In some districts do you not 5uffer from a great in-rush of water7-
Yes; that is an additional expense. 

1762. Does not that make the sinking of a shaft very expensive i-Yes. 
1763. Do you know Monkwearmouth Colliery, at Sunderland ?-Yes. 
1764. In such a colliery would it be possible to sink as many shafts as you 

allude to 1-1 may state, that at Seaton Delaval Colliery there are six shafts 
already sunk, 50 that there "'ould be less expense in sinking three than in 
sinking six; in almost all the collieries there are three or four shafts sunk, but 
they are sunk at a certain place in the colliery, ~nd the ail' has to travel all the 
distance round the colliery to return to the up-cast shaft. 

1765. Can you give any idea of what number of acres should be worked by 
one shaft ?-I could not say particularly; it might be 50 acres for one shaft . 

. 1766. Do you think, taking the district to which you belong, that there are' 
not enough shafts sunk in reference to the number of acres which are worked 

. ~ 
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by each shaft ?-I believe there are not so many shafts as there ·should be to Marli .. JudI!. 

ensure safe ventilation. 
1767. Mr. Ingham.] You do not express a very decided opinion as to the g7 June 18531-

area of acres which may be worked by ODe shaft ?-No. 
1768. Mr. Stephenson.] Why do you prefer two shafts beinl!: sunk, one at the 

dip and the other at the extreme rise of the royalty?-My chief reason is, 
·that if an explosion takes place, instead of the air-stoppings being all blown 
out, and rendering the passages all blank, there will be a continuous stream of 
air going over the pit, not subject to any stoppings. 

1769. But it would be only going from the lower shaft to the upper shaft? 
-It can be conducted through the whole of the workings, and then made to 
ascend the up-cast shaft. 

17io. The parts of the mine which have to be ventilated by the air being 
split, if an explosion takes place, would equally be left in a stagnant state, 
whether you had the air going direct from the lower shaft to the upper shaft, 
or whether you had to bring it back to the lower shaft again ?-There would 
be a certMin portion of excavation liable to that. 

1771. Supposing you have a drift direct from the lower shaft to the upper 
shaft. and the bords are worked away from each side of that drift, when an ex
plosion takes placc, will not the air ventilating through the mine be entirely 
confined to that single drift between the one shaft and the other i-No; it 
could be (,onveyed out of the drift to all the workings, in the same manner as 
it is now. 

1772. I am suppusing an explosion to take place. and blow down the 
stoppings, which is an assumption you made yourself; suppose the air is 
divided, in ventilating three or four sheths or bords, when the stopping is 
knock"d down of course the air will go from the down-cast shaft to the up
cast shaft in the shortest possible way ?-Yes. 

I ii3. If it does go between the one shaft and the other in the shortest 
direction, will not the sheths of bords on each Eide of that air course be left 
in a perfectly stagnant condition '!-Yes. 

t ii4. Therefore there is no advantage deri,ed from having the one shaft at 
a lower level, and the other shaft at a higher level, as regards the position of 
the works after an explosion has taken place ?-There i~ no difference; but 
there is this advantagl', that. the workmen. if they aJ·e able to get out at 
all, having a continuous stream of air passing between the shafts, can reach 
that sooner than they can the bottom of the up-cast shaft, or the down-cast 
shaft. 

177 5. In a large royalty, extending perhaps over an area of two miles, bave 
you e,'er known an instance, where you would recommend, as the manager of a 
colliery, the sinking of two shafts, and the working of a mine in that way I-I 
would recommend it, in the largest royalty. 

1 ii6. Take a large royalt}' with two shafts sunk down. and that they are a 
mile apart; how long would it take you to drive a double beadway between 
these two shafts I-That woul<\ depend on the height of the seam and other 
contingencies. I should say six or 12 months. 

li77. That is, half a mile each way?-Yes. 
17i8. Did you ever know a drift of that kind driven at that rate 1-1 have 

not known it, because it has never been put in practicl'. 
I i·i9. What do you think a good hewer ought to drive in a double headway 

per day?-Six feet for two men in one day. 
1780. Half B mile at two yards a day, will be upwards of 12 months I-Several 

men can be employed in one day. 
. I i81. Chairman.) Do you mean two yatds in 24 hours I-One man six hours, 
and another man succeeding him for six hours again. 

1782. How many yards could be driven in the 24 hours ?-Seven or eight 
yards. All depends upon the nature of the seam of coal and the number of 
men employed. I wish also to state that I think that plan would be advan
tageous when they came to work the pillars, and more so than in the previous 
excarntion of the workings, because in working the pillars back from the shaft 
they drh·e the air necessarily through the goaf. 

1711j. Mr. St'Phen80n.] You have stated that you walked through a goaf 
. t;ome time ago 1-Ye.$. 

1784 •. What colliery was that ?-Seaton Delaval. 
0·76. R li85. What 
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1785. What was the extent of the goaf when you walked through it ?-The 
goaf was several acres in extent. but I went in but a few yards. 

17116. The seven or eight yards of goaf in which you walked might be 
affected by the air-courses adjoining it ?-Just so. 

1787. Would any air-course which you ever saw affect a goa! extending 
over eight or tell acres ?-I tbink not under the present system. 

17 l18. The goa! through which you walked through must have had a good 
roof ?-A part of the roof had fallen. 

1789. And the other admitted of your walking through it ?-We climbed 
over the falls, and on to the top thereof. 

1790 • What were the means of guiding the air through that goafr-They 
fetched it from the whole workings, right down to the up-cast shaft, throuah that 
edge of the goaf.· " 

1791• Would not the ventilation of the goa! rather be accidental than 
scientific or practical ?-I think there is a great deal of accident about it; but 
they bring the air down that way purposely, and carry off the gas as made. 

1792 • With a large goaf, do you think that anything like certainty can be 
obtained in ventilation ?-Not a moral certainty. 

1793· Chairman.] You have stated that when you went down Seaton Delaval 
mine, you did not go into the worst part of the workings, and that you were 
told there were worse parts than those parts which you visited; why did YOll 
not, go into the other parts '!-From the distance I had travelled, I felt so 
fatigued that I could not. go further; 1 went several miles. 

1794· Do you think you could form an accurate judgment of the ventilation 
of that pit unless you visited the parts which were said to be the worst 
ventilated ?-Those other parts were better ventilated j but there was more 
danger in that part, and of course they put more brattices in, and paid more 
attention to it, than ther did to the part which I visited. 

1795. Mr. Stephensoll.J You have stated that you thought that by a vigilant 
I!ystem of inspection you would get better air up to the face where the workmen 
were employed ?-Yes, 

1796. What kind of inspection would you propose to secure that ?-A system 
of Government inspection, as at present laid down. 

1797. How often would you have the Government inspector go down for the 
purpose of examining each bord and ascertaining whether the brattices are 
sufficiently extended towards the face 1-1 think that he should not bit absent 
more than a month. 

1798. Supposing that he was absent for a month, might not the men be 
suffering three weeks of that month from want of bratticing ?-l should hope 
that .monthly inspection would ensure safety. 
.l/99. As the bords advance every day they require fresh bratticing to be put 
up, and the ventilation of anyone bord depends to-day on the amount of brat • 
.tieing put up this very morning?-Yes. 

1800. Therefore what. security would you. have lor having theorattice carried 
u.p within a certain distance en the face of the work, by a person coming there 
once a month ?-In my opinion there would be'a sufficient atock of brattices in 
every colliery in that way, wherE-as the reason they are not put up tJow is, that 
they bave not a stock at the collieries, aud they will not be at the expense of 
making that stock; but when that stock is made and kept up, they will make 
use of it. 

I 80 I. Have vou been a hewer ?-Yes. 
1802. Have ·YOII \lever in your life had brattices lying in your bord when 

you felt uncomfortable in the face of your work, and did not take the trouble 
. of putting up the brattice 1-1 would always take the trouble to put it up, if it 
was necessary. 

28°3. Do 1II0t you remember, that sometimes you did not take the trouble 
to put up the very material. which had been supplied to 'you ?-No, I have no 
remembrance of anything of that kind; J recollect very well being nearly 
killed by an explosion from the want of brattice; I came Ollt about three or four 
minutes before the explosive point wall arrived at, .and complained to the deputy, 
and when more brattice was put in and a door set at the bord end, the whole . 
of the gas was cleared. away in two hours. which had accumulated in -about half 
an 'hour from first perceiving it, .. to fill the seam two feet high from the floor, 
and 10 yards from the face. . 
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J 804. Did you ever hear workmen complain of having too much aIr ?.....:They Jlllrliw Jfldf· 
wiIllometimea complaiJI of the air being driven too heavily upon them when 
the place i8 first holed. ., Jane 1853. 

1805. Mr. ~~ephenson.] Although in some mines the amount of bratticiJIg 
may be scanty, would you say there was a deficiency of bratticing, generally 
IpUiking, in the Newcaetle or Durham (lOa! fields ?-Yea; I think they are all 
Ideficient, from what ,I have learned from the colliers. 

1 806. Did you expeJ'ience .. deficiency yourself when you were a workman i' 
-A great deal. 

1807. Chairmall,] If an accident -occnr!!, independent of the unfortunate 
circumstance of a great number of lives being sacrificed, is not the coalowner 
put to great expense 1-Yes. 

I 808. Do not yon think it would be some inducement to the coalowner to 
find sufficient materials for currying on the working!! properly, and avoiding 
danger :-It ollght to do so,but it is not done. 

1 !log. Y ouhave stated that you have heard complaints ;of ,having too much 
air. J8 the reason of that because the candles sweal?- Yes. 

1810. Do not you think that if a safety-lamp could be invented, which was 
secure in itself, and gave as much light or more light· than a candle, that would 
obviate the difficulty; and that ·the workman could work in a better current 
of air' than he could with a naked light ?-Yes ; a lamp of that kind would 
effect the purpose. 

181 I. Have you seen no lamps of that kind at preaent i-Yes; I have seen 
'one or two. 

1812. What lamp have y.ou seen which has effected :that object?-Dr. 
'elan ny's lamp. 

1813. Have Y01lScen Dr. Glover's lamp also ?-I 'have not Been it lighted. 
1814. Have you seen a lamp 'Which has been invented by Mr. Henderson, a 

workman 1-Yes. 
1815. Is that a good lamp?--I tbink it ,is as good;as Dr. ClImny's, 'because 

it removes one objection 'Which 'Was made at the Committee of 1849, that a 
'drop of water falling on Dr. ,Clanny's lamp glass would break it. 

1816. Is not the weight "an objection both to that lamp Bnd to the lamp 
invented by Dr. Clanuy 1-01 asked several workmen 'if ,they preferred the 
Clanny lamp. 

1817. Which lamp, in your opinion,do .the workmell prefer ?-A,s far as they 
. llave a choice of ~mploying different lamps, they prefer the Clanny lamp to the 

Davy. 
'1818. Mr. Cayley.] HaTeyou;&een Dr. Fife's lampP-Yes. 
18) g. What do YOIl think of .bis lamp ?"':I think it is;a'Very good lamp. 
1820. Do you think it is BUperior :to 'any of the 'others '-By having a talc 

,t\urrouuding the glass, it removes the ~bjectioD of the drop of water . 
1821. Is it made of a Jiner" gauze ?-l think it is not ; I haTe not examined 

itcl08ely. ' 
1821. ,Chainnan.] Taking 'eTery precautiou which ,could possibly he used 

'to secure fuUv.ud efficient ventilation of a mine, do you think that circum
stanccs may ellist in which it would "e neceSBal'y to enforce the imperative 1lse 
-of the safety-lamp ?-Yea. 

1823. You think that an inspector should he empowered by the Legislature 
to enforce the 'Use of mfety-lamfS ?--,;Ves; .1 think he should have the power, 
'Where he sees dlmgew,of enforcl.IlIg"the lise of the safety-lamp. 

1 824. And therefore you think, that in addition to good 'Ventilation, the 'Use 
of the safety-lamp should sometimes he enforced by legislation ?-Yes. 

1825. Mr. Cayley.] What you want in reality is, sufficient ventilation r
Quite so. 

) tl26. How do the workmen test the amount of ventilation ?-They have no 
menns of testing it, except 'by"Teeling its want. 

1827. In what way do they feel it ?-They want air to breathe when they 
are working. 

1828. That comes from the heavy gas ?-Yes. 
182g. But the heavy gas is not the g8$ which would explode 1-No. 
1830. How do they test the presence of nery gas I-They generally have a 

notion of its presence, if it is strong. by the smell. 
0.76. R 2 1831. They 
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_VarlinJruk. 1831. They can smell the fiery gas?-Yes. 
1832. Is not another test the lengthening of the flame of the lamp ?-Yes; 

~7 June 1863. if they are employing a safety-lamp, or a candle, they can test it by that mode. 
1833. Supposing the colliers found there was a large amount of gas con

stantly present when they were working, and that no steps were taken by the 
overmen or the viewers to diminish the quantity, do you think it would be 
desirable that the w(\rkmen should have some means of cunfidential communi
cation with an inspector, so as to give him notice of the danger ?-It is neces
sary that it should be so. 

1834. How could you carry that out ?-I believe it is not practicable to 
carry it out, inasmuch as the workmen feel alarmed by having their names 
exposed; and they hardly dare complain, lest they should luse their employment. 

1835. Chairman.] Could not the workmen cOUlplain, through an authorised 
agent like yourself, and could not you, on re~iving such a complaint, speak 
to the inspector, and by that means would it be known who was the man who 
had first made the complaint ?-That has been done up to this time on frequent 
occa.~ions. 

1836. Has it been done with any good effect ?-It has been done with very 
good effect at one colliery; but I will shdw you the way in which the employers 
attempted to learn the men's names who signed the document, and sent it to 
Sir George Grey, complaining of the colliery being in an unsafe $tate; six 
of.the men's names were signed to it, and the master wished to find them out; 
he requested the inspector to give up the document, which he refused; to 
make sure work of it, he wrote this heading on a large sheet of paper, "We, 
the undersigned, are not .the persons who sent our nameR to Sir George Grey 
complaining of the dangerous state of the colliery," and he asked every man, 
as he came in to get his money, to read it and sign it. It was only on account 
of the first men not being the actual parties, coming to prepare the others for 
it, that they went in and signed it, although they were actuaJJy the ~enders. . 

1837. Suppose the men had complained to you, and you had complained to . 
the inspector, and the inspector in consequence of that complaint had gone to 
the colliery to observe whether it was in a dangerous state, how could the 
master of the colliery possibly know that any complaint had been sent to the 
inspector, unless the inspector had told him ?-It depends on the confidence of 
the inspector. . 

1838 •. What is the general opinion of the workmen as to the "erdicts of 
coroners' juries, when accidents occur in a mine ?-They think them nearly a 
farce. 

1839. Do they think that juries give wrong verdicts, or that the coroners do 
not perform their duties 1-1 believe their opinion is, that the coroners are 
alJ,Xious to do their duty, but that they have not competent jurymen. 

1840. Chairman.] Do not you think it would be desirable that the Govern
ment inspectors, when they paid visits of inspection, should examine into the 
state of the lamps ?-Yes. . . . 

1841. Do not you think that where safety-lamps are used, it should be im
perative on the owner of a colliery to have one man always to clean the lamps. 
and if they are out of repair, to repair them r-l do. 

1842. Do not you tbink that were safety-lamps are used, they should be 
locked !-Yes. . 

1843 •. Do you think the keys should never be 'entrusted to the· workmen, but 
always to parties appointed by the overman of the mine, who should open the 
lamp when it wasnecessary?-Yes. 
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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. 
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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 



APPENDIX TO REPORT FROM THE 

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. 
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