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(1.) To enquire into the cause of the accident. 

(2.) To sug'gest any means which they consider 'should be adopted to 
ensure safetv. 

(3.) 

(4.) 
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To report on the construction of the danger buildings throughout 

the Royal Gunpowder Factory, and to recommend any 
alterations required for greater safety to surrounding build­
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To extend the enquiry as to (3) to the Royal Arsenal, especially 
with reference to the factories which now surround the danger 
buildings and to the locomotive traffic around them. 
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Enquiry into the Accident of 13th December, 
1893, at the Royal Gunpowder Factory, 
'Valtham Abbey. 

FIRST REPORT. 

Secretary of State, 
The terms of the reference to the Committee appointed by you on Hefel'ence. 

16th January, 1894, in consequence of the accident which or.curred at the Royal 
Gunpowder Factory, Waltham Abbey, on the morning of the 13th December 
last, are as follows:-

1. To enquire into the cause of the accident. 

2. To suggest any means which they consider should be adopted to 
ensure safety. 

3. rro report on the construction of the danger buildings througbout 
the Royal Gunpowder Factory, and to recommend any alteration required for 
greater safety to surrounding building~ in case of fire or explosion. 

4. To extend the enquiry as to !) to the Royal Arsenal, especially with 
reference to the factories which now surround the danger buildings and to the 
locomoti ve traffic around them. 

Your Committee observe that the enquiry entrusted to them by this 
reference is twofold :-(a) The one portion bears upon the circumstances 
and cause of the recent accident, and the means to be suggested to prevent 
a recurrence of a similar accident, and (b) the other portion, of a more com. 
prehensive scope, relates to the condition and regulation of all danger building's 
belonging to the Ordnance Factories at Waltham and Woolwich. They have 
accordingly conducted their proceedings with the view to be in a position to 
report to you separately on these two divisions, and, considerin~' (a) to be the 
more pressing, they have taken at once aU the available evidence necessary, 
in their opinion, to the elucidation of this branch of the enquiry, and they 
beg to now lay before you their report thereon. 

The Committee, as a first step, visited the Royal Gunpowder Factory Proceed­
and inspected the scene of the accident. They afterwards held meetings ing-s o~ the 
at the War Office, and have examined the Superintendent and other members CommIttee. 
of the staff of the factory, besides a number of men employed in the class of 
work which was being carried on in the building destroyed, including the only 
man who succeeded in escaping without injury. They also examined Colonel 
A. Ford, one of Her Majesty's Inspectors of Explosives. 

I.-CIRCUMSTANCES OF THE ACCIDENT. 

The accident took place at 2.35 a.m., on the 13th December, 1893, Scene ofthe 
a.t No.2 cam house, situated on the portion of the factory grounds at Waltham accident 
Abbey, called the Lower Island. rrhe weather was stormy, a strong wind a.nd descrip-

11; 845,1202 blowing, and ra.in falling heavily, but there was no lightning. The scelle of ~IUonld~f o. 

h 'd b 'ld' h' 1 h b d . U I Ill",. 240·1,503-4 t e acc1 ent was a U1 mg W IC 1 appears to ave cen erecte lU 1840 or 
1847, and was used as an incorporating mill until 1887, when it was con-
verted into a cam house. It was made entirely ()f wood, with the exception 

Appendix r. of a brick wall at the south end, and the roof w~s boarded over, fastened 
5l17, 515 with iron screwf', and covered with talTe,l felt. At the time of it~ COl1\'er-

sion the building, including the roo±~ was lined throughout with yarnished 
244,505; match boai'ding, and the floor was covered with hides, all fastenings being 
508-9 effected with copper nails. ' 

~ h 



Nature of 
work car­
ried on in 
No. 2 cam 
house. 

Another alteration made at the time of the conVerSil)ll \vas the 253 

elevation of the fioor of the house to accommodate the cam-machines. This 
caused a difference of 9 or 10 inches in tbe levels of the floor and the 
outside platforms, and, in fact, at each entrance there was a well or recess 
caused by this difference of' level. The building was lighted by electricity, 
the lights being outside the windows and the wires carried on earthen ware 168, 1489 

insulators. It was provided with a lightning conductor and was heated by 510, 697 

hot-water pipes. 417 
A water-wheel, encloe-ed in a compartment between the two portions 

of the house in which the machines were placed, supplied the motive power. 
The sides of this compartment were of wood, and there was no opening in the 
partitions except to the extent of i\ th of an inch round the shaft connecting 
the wheel with the machines. The wheel was worked by the fall of water 247·54-

from a stream (the head stream), which ran on one side of the building into 
another stream (the tail stream), at a lower level, on the other side. 

The two divisions of the house were connected by a covered wooden 
corridor, from each end of which an open platform reached down to the edge 541 

of the head stream. Both corridor and platforms were of the same con­
struction as the honse, but the floors were not covered with leather. The 542- 3 

boards formillg them were laid with openings of about lth of an inch between 
them, and were constantly kept wet. 557,629,1407 

The corridor and platforms were lighted by one electric lamp, which was 
placed in the centre of the corridor opposite the wheel. 267 

Each portion of the house was provided with a door in each corner 
opening outwards, and fastened by a rope and counterweight. 632·4, 

The door in the south-east corner of the south end opened into a small 
room where the workmen put on their "clean" shoes. This room was of 
wood, with the exception of the roof, which was of slate, and of the one side 
which was formed by the brick wall running the length of the south end of 
ilieb~fug. ~ 

With the exception of parts of the shoe room, and the dirty mats at the 
doors on the west side, the whole building was "clean." The shoe room lVas 
mainly dirty, but contained" clean " islands, so to speak, in the form of small 
wooden moveable platforms, or stools, on to which men stepped from the house 1535 

when going temporarily into the shoe room, thus avoiding the removal of their 
" clean" shoes. The mat in this room is stated by the master worker to have been 
" dirty/' though the men seem to have regarded it as "clean." The covered 1535-7 1748, 

boats which conveyed the grain powder to the buildings and removed the 
finished prisms, also are" clean" with the exception of a small compartment 
answering the same purpose as the shoe room in the house. 268·9 

The operation in progress at the building at the time of the accident 
was the pressing of grain powder (E.X.E.) into prisms by means of cam­
machines. Two views of one of these machines, together with a description 
of their construction, are given in Appendix II. Briefly, the machines 
are provided with an upper and a lower set of plungers, which move Appel1t1i:.: II. 

vertically to and from each other, each pair meeting in a receptacle or channel 
in a fixed table called the bush-block, the receptacle being called the matrix or 
" bouche "(bush). 'rhe grain powder is carried forward and Jropped into the 
bushes by a carrier or charger, which is itself fed from a hopper, and the 
powder is compressed into prisms by the approach to each other of the two 
plungers. 

The charger moves backwards and forwards horizontally, and, besides 
serving to carry the charges from the hopper to the bushes, pushes forward the 
prisms as they emerge from the bushes after having been pressed. The lower 
plungers contain pins or drills, which pass upward into holes in the uppe.r 
plungers as the two sets approach each other. The machine works auto­
matically by means of eccentrics or cams. 

The four machines in No.2 cam house pressed in succession, there being 78:kl, 

in each end of the house a "tell-tale" showing the working of the machines in 
the other end. The machines were worked so as each to complete four pressings 343 

a miuute. 
The hopper is filled with powder from a barrel which stmds behind each 

machine, a copper bowl being used for the purpose. The powder is brought to 376,1619 

the house in open barrels, covered with pieces of sacking, by the covered 37, 485·6 

1254·61 

.. 
Y11 

t · · boats already referred to, along' the nead strea.m to the platform which leads 
down to it. The barrel is lifted from the boat on to the platform, trundled on 
its chine along' the platforms to the house, where it is again lifted up the step 
on to the floor, and then final ly trundled to a position behind the machine. At 
Waltha.m each machine is looked after by two men, one of whom stands behind 

343.4,1783 the hopper; his duty is to fill it and to work the lever which stops the 
machine, while the other, who stands in front of the machine, watches the 
working of the charger and plungers, and puts on to a rack the prisms as they 
are pushed off. At No.2 cam honse these men were subject to the supervision 
of a foreman, who, in addition to this duty, gauged the prisms on the racks and 
determined the density of a proportion of them. 

53 

50 

706, 718 

750,1008 

490 

At the time of the accident the machines were all at work, and a boat Occnpation, 
was alongside from which the two boatmen were supplying the hou~e with &c., of :nen 

d 
. at the tll~: ~ 

power. of the ac-
There were thus in or at the building eleven men, i .e., two workmen to cic1ent. 

each of the four machines, the foreman, and the two boatmen. 
The work hours of the night shift were from 6 p.m. to 6 a.m., but on 

this occasion the men came on an hour earlier, and would have left off an hour 
later, in order to make up time to enable them to take a holiday on Boxing 
Day, which is not a Government holiday. They had worked continuously with 
the usual interval for a meal at 11 o'clock. They were all dressed, according to 
the regulations, in a suit of lasting cloth over a suit of private clothing kept in 
the factorY. 

The evidence of Skinner, the one man who escaped uninjured, and the 
statements which some of the other men made before their death to Mr. Findlay, 
the master worker, show the succession of events immediately connected with 

Appenuix I. the accident.H.eference to the plan given in Appendix I. will further illustrate 
what the Committee here give as their version of the events, and will show the 
approximate position of each man at the time of the explosion. The position 
assigned on the plan to the boatman Watts will be explained later. 

Skinner was in the north end of the house, in front ofN o. 5 machine. He 
heard a report in the other end of the house "like a 7 -pr." He also saw 

';23,891, Sl)7 a flash through the door opening into the corridor at the south-east end of his 
compartment, which was more or less facing him. He at once turned to the 
door behind him, and, before he got out, heard a second explosion. He had 
only reache€l. the trees a few yards from the house when" the whole thing 
seemed to ~ at once; I heard, bowever, no more than a rumbling noise, 
because I was so near it." rrhis account is corroborated by the statement of 
the foreman Bailey, who was close to Skinner at the time, and who speaks of 
hearing a rumbling noise which excited the attention of the men in the north 
end of the house, followed by another noise accompanied by a flash, whereupon 

723-4 

725 

790 
490 

all the men started to run out of the house; and he adds "I had got clear of 
the house before it exploded, but appeared to have been blown in the water 

~lt.endix while running away." Two men (Biss and A. Carr) working at the drum house 
100 yards away also heard three reports, the second occurring while they were 
changing their boots, which they proceeded to do immediately on hearing the 
first, and they heard the third after they had run nearly the distance between 
the drum- and cam-houses. 

Of the men in the south end of the house, Rudd and Rudkin could only 
1610.11. say that they saw a flash and nothing more; they got clear of the house and into 
~lt~~~~f49o the river (i.e., the head stream), out of which they were helped, the former by 
490,Appendix Hare and the latter by A.. Carr and Biss. Clayden saw a flash come, as he ss,ys, 
iNz from his machine as he was turning away from it towards the north to put 

prisms on the rack beside him; and Larman, who was similarly engaged, savs the 
same, adding that" when the explosion took place Clayden and myself r~n out 

490, Appendix of the house and got into the river," i.e., the tail stream, "where we were found " 
. VII by A. Carr and Biss. Vl atts alone of all the men did liot get out of the house, 

and must have been killed almost immediately. Lastly, Hare, the second 
boatman, who was apparently on or by the boat, says" the first flash was seen" 

490 

(presumably he means by himself) "coming from the south end. I went to the 
door of the boat and took off my "clean" slippers, when I was knocked in 
the river." 

According to all the evidence Watts must have been in the south end of 
the house at the time of the accident. Bailey, going from the south to the I 



Character 
of acci­
dent. 

viii 

north end, met him wheeling a barrel towards the former, just opposite the 490 

water-wheel, and had time to walk to the north side of No.5 machine before 
the first report was noticed. Allowing a little extra time for the work that 790 
Watts was doing, including the lifting of the barrel up the step, he must have 
about reached the spot indicated on the plan at the time when Bailey reached Appendix I. 

No.5 machine and heard the first report, and this was the spot where his body 
was found by the fireman Jackson. It seems clear that Watts was rendered 1124 
unconscious, if not killed on the spot, immediately on, and perhaps by, the first 1180 
or second explosion. 

From the evidence given it appears that the character of the accident was 
more that of a fierce fire than of an explosion. Watts showed signs of explosive 
injury, and Bailey speaks of being" blown into the river," while Hare says he 
was "lmock~d ~nto the ri.ver." Reports were heard at the drum house, 100 yards AppendixVn. 
away; and It IS also saId that a report was heard up at the Superintendent's and 32, 
house. On the other hand, the nature of the inj uries of the men, excepting 10 

Watts, and the damage to the structure--both of which will be refelTed to in 
detaillater,-as well as the character of the explosive material, point rather to 
a fire than to an explosion. At any rate there was no violent explosion, for the 277-81 
trees near were not affected, nor were windows broken in a building distant 
34 yards. The fireman, who lives 5 minutes' walk arvay, !heard no report until 533 
after the fire had been burning 20 minutes; and the water tanks over the mills 1175, 1178, 
across the stream were not capsized, though they are so balanced as to be 1198 
liable to disturbance by the shock of an explosion. 1198 

The amount of powder which exploded or burnt was about 1,200 lb. 
The quantity missing after the accident was found to be 12 barrels, each being 
calculated to hold 100 lb.; but they were never actually full by a few ponnds, 
and the exact amount is therefore nearer 12 times 90 lb., or 1,080 lb. Of this 284-5 
the greater part is stated to have been in the form of prisms, i.e., 8 barrels in 
this form and 4 full of grain, as the boatmen had cleared the houde of prisms, 286 
and had already taken two barrels of grain into the north end, i.e., one to each 
machine, while Watts was taking a third barrel into the south end, and a fourth 
still remained in the boat. There would probably have been some grain in the 490 
hoppers, but beyond this small quantity and the four barrels the rest would have 
been in the form of prisms. 

II.-1{.r.;t; ULT::i 01<' TIl}; · ACCIDENT. 

A.-Injury to .11fen. 

As has been stated, there were 11 men in or immediately about the 
building; five were in the north end, five in the south end, and one at the 
boat. 

Of those in the north end, one, Skinner, escaped uninjured; another, Carr, 
working opposite him at the same machine got away with his clothes 011 fire, 7'27 

and although Skinner threw water over him he was badly burnt and has been 
in hospital since then until about the 7th March. He has, however, recovered. 
Bailey, as has been already stated, got out of the house but was blown or fell into 
the water (the tail stream), where he remained_ for nearly an hour, until he was 490 
rescued by the fireman Jackson and a man named Brown. He appears not to 1179,1224 
have been much burned, but mortification set in; he died on the 19th 1225-6 
December at 12.45. Jennings got mvay into the head stream, but his escape 490 
was delayed by his having tripped over the shafting in making for the door 
opposite to him instead of the one behind him. He also thus met the force 
of the explosion from the boat, but was not so much injured but that, after 1612 
having been helped out of the stream by Hare, he could walk up to the shifting 
room. He died, however, the next day. Massey got away and was assisted by ~?Ov1ppen. 
Skinner, but died the same day. 7~~, A~pen-

Of the men in the south end. Clavden and Larman ran out of the house dix VI. 

by the doors behind them, and g;t into the tail stream, whence they were 
pulled out by Riss and A. Carr. 'fhey were badly burned, but conscious, and AppendixVIL 
each made a statement about the accident; the former died the next day, and 
the latter on the 18th December. Rudd and Rudkin escaped by one or other 
of the two doors behind them, and got into the head stream. The former was 

490 

Apl'endices 
VI. and VII, 
1181, 118f> 

1124,1184 · 
Ii8~ 

1115, ~183 

1188-90 

IX 

helped out by Hare, and ~alkecl with him to the shifting' room. He w.as very 
severely burned, and died the next day. The latter was rescued by BISS and 
A. Carr, and died the next day. Watts did not escape; his body was found 
by Jackson, after a minute search, lying on the face, with the head to the 
north, about 2 or 3 feet from the machines. The body had fallen, apparently, 
through the bmning floor into a brick trench, and was very much burnt. 
"Part of the left side of his head was blown off, and his arms and ffet and part 
of his trunk '"ere burned away." Subsequently one of his hands was found in 
a spot between the north end of the house and the head stream; it was not 
burned but had been blown off. Lastly, Hare was knocked from the boat iuto the 
river, but was able to g'et out and rescue Jennings and Rudd, and walk up to the 
shiftinO' room; he died on the 19th December. 
- °Thus of the 11 men only one escapeq. uninjured, and only one has re-
covered from his injuries. 

.. _. 13.:- Slrtlt~r(~l Damage.,. . 

1. 'fhe bmldlllg' belllg ma1111y of wood caug'ht hght readIly, and was blazll1g' 
1174·7 freely within 10 minutes of the tirst explosion; 2_() minutes later ~h~re was a 
459,553,1178 sliO'ht explosion, hut with the exception of the wll1dows of the bmldmg' t.here 

, appears to hav.e been no dam,age due to expl~sion: The roo~' remain~d o~ and 
Appt'lJdix VI_ the \Yalls stal1d1l1g. 'l'he fire dId not, however, ourn Itself out; It was extlllg-Ulshed 
529,1233 by the firemen, but the house has been so damaged that it has had to be pulled 

down. 'fhe tarred felt roof blazed, and its liability to be blown about in the high 
11, oilS wind constituted an additional danger, which, however, the fireman successfull.y 
l218 met. 'ehe only sound part of the strncture rema.ining- is the brick wall at the 
527-8 south end, which is not even cracked. 

251,1222 2. The water-wheel continued to revolve until the roof fell in and a beam 
jammed it. 

423, l222 3. 'fhe machines also went on working for some time after the house took 
fire. A screw, doubtless from outside the inner roof fell into one of the bushes 

142 51a-I8, in No.2 machine, the plunger of which bush was afterward found to be br?ken ; 
1720 otherwise all the machines were in good working ordm' after the aCCIdent, 
1667,17]7 except of course for the dirt which in the progress of the fire, &c., got into 

287, Uti'i 

them. 

4. Lastly, the boat has been rendered useless; the hood was blown off, and 
there is a leakage at one side. 

III.-PnoBABL~] CAUSE UP THE ACClmJN'l'. 

1 n considering accidents of this sort, it is often possible to be 
guided to the probable cause by some decided indication as to the point 
of origin. 

. In the present case, unfortunately, the indications are to some extent 
contradictory. The Committee are able to say positively that the first explo-

720 sion occurred in the south compartment, but beyond this they are unable to 
go with any confidence. The only available direct evidence would seem rather 

490 to indicate No. 2 machine as the point of origin, t.he statement, namely, 
made by Chiyden before his death to the effect that a flash came from his 
(N o. 2) machine; but., on the other hand, it may be urged that a flash pro-

1568-72 ceeding ftom any part of the house situated in the direction, relatiyely to 
Clayden, that 'his machine occupied, might easily appear to him to have pro­
ceeded from, i.e., to have originated at, the machine itself. There is, indeed, 

282,490,1180 some ground for considering the barrel of E.X.E. powder wh~ch~ a~ts was 
rolling in, at the time, as the probable Rpot where the explOSIOn ongmated; 

682, m~2, for, 011 the one hand, Watts alone, of all the injured men, had -undoubtedly 
1187-8 sustained injuries due to an explosion (as distinguished from mere burning), 

and the excperiment recently carried out at Woolwich, and describeJ ~n 
Appendix XV., ' has demonstrated that the ignition of a barrel of the E.X.E. 
powder is attended with very marked explosive effects. On t.he other hand, 
there semus 110 prima facie reason \" hy, if the explosion originated at one of the 
machines, W att~ should not have been able to get as far away from the effects 

(45) c 



as,- at any rate, Rudkin and Rudd did, whose position sO.me of the witnesses Appendix t. 
and the plan indicated as having Leen nearer to the machme, and further from 473, 1782 
the doors, than W-aUs. As a matter of fact, Watts was killed, and his remains, 
as already stated, showed evidence of ex plcsive violence; while Rudkin and 
Rudd were not explosively injured; althoug h severely burnt, they both effected Biss's .state. 
their escape from the building, and did not die until the following day, 14th ;~:nJi~\~-I 
December. It is conceivable, of course, that Watts may have been stupefied 490, 1232, 
or knocked down by the first explosion, and that he lay in the vicinity of the ~f~;rtppen. 
barrel ,yhen it exploded, and received from its explosion further injuries, 
whereas Rudkin and Rudd were able to get out before the barrel exploded; 
indeed, the two last-named men may have been sitting, as one witness suggested, 1586-91, but 
on the seats on either side of vVatts, being thus actually nearer the doors. ~~~ also 1777· 

It is also sig'nificant that in the experiment at Woolwich, when the E.X.E. 
powder in the barrel was lighted at the top, it produced no fracture of the 
platform, or crater, or other damage; while, when the powder was ignited at the 
bottom, a sensible increase of violence of explosion occurred, which determined AppendixXV. 
the fracture of the platform. This result would seem to indicate that if the 
accident had originated, say, by friction of the barrel on the floor, there would 
have been a more violent explosion, and more marked effects than were actually 
experienced; whereas, if the barrel had been fired by a burning prism projected 
on to the powder, the results would bave been probably more closely in accord 
with those which were observed, 

The Committee are thus really without anything to guide them positively 
as to the initial point of the explosion; th ey know that it occurred in the south 
end, but whereabouts in the south end the evidence leaves them in doubt, 

Hxamina- rrhe Committee are, therefore, driven to approach the examination of 
tiOl~ of the question from another direction, and to adopt the course which has before 
:it~~o~:~~~: been usefully followed in enquiries into accidents of this character, and when 

the origin of the disaster is not immediately apparent, viz" that of setting forth 
the various possible causes which might operate to bring about such an ex­
plosion, and then, by a process of elimination, disposing' of those causes which 
could not be connected, however remotely, with the case immediately under 
consideration, In Appendix XV!., will be found a list, which the Committee Appendix. 
believe may he regarded as fairly inclusive of all possible sources whence XVI. 
accidents in the manufacture of gunpowder could proceed. An attentive 
examination of this list shows that in tIle present cas;; a very large proportion 
of these possible causes may be confidently dismissed. An examiuation of the 
evidence which the Committee have received appears to justify the conclusion 
that the actual causes of the accident may he sought among the following :-

1. Defective working of machine. 
2. Use or fall of tool 01' implement. 
3. Lucifer match. 
4. Presence of grit or other foreign substance. 

1. Defective Working of Machine 

-With regard to this as a possible cause, the Committee may say at 
once that this is generally acknowledged as a risk. 

Appendix XI. contains the substance of the replies received from gun- Appendix XI. 
powclei; makers in the United Kingdom as to the results of their experience 
with cam-machines, and their testimony can hardly be regarded as, on the 
whole favom'able to these machines. It will be observed that in some cases 
they:re stoutly condemned, while in another case, where the experience has 
been ; favourable, considerable stress is laid on the importance of keeping them 
at all times in thoroughly good order, a qua.li!lcation which, obvious,ly su~'gests 
the existence of risk under particular condItIOns. Th~ eVIdence gIVen III the 
same appendix as to the behaviour of these presses 111 G~rmany, sho,:'s, too; 
that under particular conditions their use may be attended WIth actIve l'Isk. 
: The experience of one important English firm, derive~l from an exp.eri-

mental trial of these machines was so unfavourable that at conSIderable pecumary 
los~ they abandoned their use, and it ",ill be observed t~at th~ particular defects 353,199B,and 
signalized were the" continual J'ammino' and lJl'€akmg of the pluno'ers and theeVldence.of 

, ' . , ' 0 'd 1 1 0 the mechaniC, 
P111S," defects Which It IS abundantly clear from the eVl ence la( occurred over Mr. Johnson 

(1636-1724), 

, 
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and over again with the vValtham Abbey presses, 'rhat the breaking of 
plungers constit.utes no imaginary risk is clearly shown by "hat occurred at 
Messrs. John Hall & Sons cartridge factory at Nottingham, in 1880 and 1881, 
when two accidents occurred, one (in 1880) fortunately unattended with serious 
consequenceR, the other (ill 1881) resulting in the loss of three lives, The 
circumstances of these accidentR are fully detailed in a special report by one of 

Specil1lreport, Her Majesty's Inspectors of Explosives. It will be sufficient to say that the 
No· dX9Xt1XII., first, certainly, and the second, beyond reasonable doubt, were caused by the 
date I h" f 1 f h h C . March, 1891. C Ipp1l1g 0 meta rom w at t e ommlttee understand to have been bronze 

plungers, 
Indeed, it must be eviclent to anyone familiar with the subject, that the 

fracture of a plunger is a contingency which in no circumstances should be 
regarded with equanimity-as in fact it had got to be reg'arded at Waltham 
A bbey. Nor should the circumstance that plungers have frequently broken in 
the Waltham Abbey presses without cansing an explosion, remove the anxiety 
which such a defect undoubtedly justifies, as that circumstance goes no further 
than showing that the exact conditions necessary to produce an explosion were 
not present in those cases, It is noticeable that at the Bastwood Factory above 
mentioned, "chipping" of the plungei's had occurred, not infrequently, before 
such an occurrence a.ctually gave rise to the explosions of 1880 and 1881. 
Indeed, it is probably within the experience of all powder makers that things 
may and do happen without explosion or other serious . result, which under 
other circumstances might be expected most certainly to produce them. 

The Committee have no heEitation in expressing their opinion that if 
the breaking of the plungers and the bending of the pins to which several 
witnesses have borne testimony, cannot be guarded agaim:;t, machines known to 
be liable to such defects should not be worked; and if the evidence of 

1677·80 Mr, Johnson, the mechanic, is to be accepted as conclusive, those contingencies 
cannot be guarded against. -

When, however, they come to consider the question of whether it is 
probable that this partieular accident was due to such.a cause, the Committee are 

131,423,1222 disposed to dismiss the hypothesis, for the very sufficient reason, as it appears 
to them, that it was 'positively asserted in evidence that, after the explosion, the. 
machines were (with an exception to be presently mentioned, and making 
allowance for the dirt and debris arising from the explosion) in a condition in 

1667: 1717 which, with the application of a little water, they might have been at once set 
422-4 to work. The exception was a screlY w bich had got into a bu"h of No. 2 

machine, the plunger of which bush was found to be jammed down and 
broken; but the Committee were able to ~atisfy themselves that the entrance 
of this screw into the machine had undonbtedly succeeded, not preceded, the 

513·17 explosion. The screw was identified as being of the same kind as others which 
426,513·17, were found on the floor after the fire, having evidently fallen out of some part 
1718·23. of the roof of the building exterior to the wood lining; it was, therefore, not 

possible of access to the interior until the lining had been more or less destroyed 
or opened by explosjon or fire, or otherwise. It is most probable that the presence 
of this screw in the bush, while the machines continued to work after the 
explosion, caused the jamming and the breaking of the plunger. It would at 
any r-ate have been a most extraordinary coincidence that the only screw (or 
foreign body) which fell into a bush after the accident should have fallen into 
the particular bush which had a broken plunger. So far as the Committee 

783·7, 1717 have been able to gather, the machines, with their plungers and pins, were in 
proper working order at the time of the accident. 

Probably the evidence as to the generally efficient condition of the 
machines after the accident may be accepted as fairly conclusive that the 
explosion was not the result of their having become clogged. Such a defect, 
if of a serious character, could hardly have failed to be apparent after the event, 
and must have continued to impair the efficient working of the machines. 

AppendixVII. The Committee had some evidence as to the heating of the pins, and 
1331-5,1525-7 it was suggested that this heating mig'ht be dangerous. The Committee do 

not share this view; None of the eviclei1ce was conclusive as to the pins or any 
of the working parts having' become heated 10 a temp erature above that at 
which the naked hand could be borne on them, or something considerably undei' 
~12 degrees Fahrenheit, while gunpowder cannot he fired nnder about 
040 degrees Fahrenheit, 
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2. Use or fall of Tool or Implement. 

. There was ample evidence before the Committee that at least three 362, 80H, 

steel tools, or so-called spanners, were present in the building, and that the 1~~~:6~I4, 
workmen had aecess to them and wert' in the habit of using them; and although I8~5'7 ' 
the Committee have no evidence before them that the accident ,vas caused hy Appendix UL 

the fall of one of those spanners, it is proper to remark that accidents have 
occurred in this way, and that the presence of these implements in the house 
constitu.ted a risk which might have given rise to such an accident as 
that under notice. Appendix VIII. contains a list of several accidents caused Appendix 

by tools and implements, and among them is one which occurred in March, VIlI. 

1872, at Messrs. Bickford, Smith & Oo.'s fuze factory at Tuckingmill, Cornwall, 
which striking'ly illustrates the risk to which the fall of a steel tool in a building 
containing gunpowder may give rise. On that occasion eight girls lost their 
lives. The accident at Factory 15, in 1878, as described in that Appendix, is 
also instructive. 

But the evidence also points unmistakeably to the existence of a practice 
which experience shows is attended with risk-the practice (namely) of effect-
ing alterations or adjustments in, or quasi-repairs to, the machines while powder 3~3-- lOUO 

was present in the house; and even it must, we fear, be believed while powder Ib85~8, 1095, 

was present in the machine itself, and certainly without the machine having been ~~g~:ggg, 
previously washed out. In the judgment of the Committee, such a pmctice-77J-S2,I3C'G-i 
indeed any adjustment or repair or alteration of a machine by anyone, except a 
competent mechanic, and then only when all powder has been removed and the 
house and machine have been washed out, is open to the gravest ubjection. 
Evidence has been laid before the Committee by · the Department of Her 
Majesty's Inspectors of Explosives that numerous accidents hale been due to 
this cause, of which an instructive list is given in Appendices VIII. and X. Among .-tpl'ellJwes 

them the accidents at Factorv 29 in 1883' }i'actory 19 in 1886' Factory 23 in YIlT.nllll X. ", , . , , ., 
1887; Factory 2, in 1890; Factory 20, in 1891; and Faetory lv, in 1893, 
merit particular attention. And the la,nguage of the Explosives Act, 1875, is 
extremely emphatic on this point. SectiOll 10 (5) lays down: "Before repair~ 
are done to or in any room or other part of a danger building, that room ur 
part shall, so far as practicable, be cleaned by the removal of all gunpowder, 
and wholly or pprtly mixed ingredients thereof, and the thorough washing out 
of such room or part; and such room or part of the buihling, after being so 
cleaned, shall not be deemed to be a danger building within the meanillg of 
these rules until gunpowder or the wholly 01' partly mixed ingredients thereof 
are again taken into it." It will be seen from Colonel Furd's evidence that um-;) 
Her Majesty's Inspectors of Explosives attach very great importance to the 
strict observance of this regulation, and in the opinion of the Committee it is 
one of such paramount importance that the widest possible meaning should be 
assigned to the word" repairs," so as to inclUde any adj ustment or alteration 
of a machine necessary to its more efficient working. 

3. Lucifer Match. 

In cases of this sort the possible presence of a lucifer match must always 
be a matter inviting suspicion and investigation, and such HllSpiciol1 can only 
he disarmed by evidence tending to show that the precautions adopted at th~ 
factory are of such a character as to render the presence of a match almost a . 
physical impossibility. It illight, at fin:;t sight, be supposed that the well-known 
a~ld cel:tain danger to whi~h the presence of matches in a gunpowder factory 
gIves nse, would be a suffiCIent guarantee that men ·w.ho valued their lives w()uld 
most readily co-operate to ensure their rigorous exclusion. Unfortunately, 
experience is all the other way. Her Majesty's Inspectors of Explosives (as we 
leal'll from Her Majesty's Uhiei' Inspector, himself a member of this Committee) 
have on several occasions found workmen with matches in their possession in 
danger buildings. Probably every gunpowder maker in the kingdom could 
furnhih testimony to a similar effect; and one ~uch case occurred at the 
Ro~lyn GUllpowJer ,fadory so recently as the 24th October, 1891, when a 
match waG discovered in the drying-house,* and at a time when, owing to the 

'i' .~ec Anuual Report of Her Majesty's Inspecto:'s of Explosive", 18Dl, pflg'e 30. 

X III 

fact that only the year previously no less than eight lives' were lost by two 
explosions in this factory, it might reasonably have been supposed that the work­
people would have been specially alive to the value of precautions adopted for 
their safety. Three cases of the discovery of matches, suspected to have been 
maliciously introduced, at Messrs. Curtis's & Harvey's HounslolV factories, in 
the autumn of 188G, are referred to in tIle Special Report on the serious accident 
which ?ccurred at that factor.y in the following spring.';(- Also matches (as the 

1787-8 CommIttee learn from the eVIdence) have been found in the past in the danger 
buildings at vValtham Abbey. Experience in mines is probably even more 
striking. Over and over again have accidents (often of a most dangerous 
character) been traced to men smoking, or striking a match, or opening their 
safety lamps. 

In short, if one thing is more clearly established by experience than J­
another it is, that precautions, even of the most obviously necessary character, ~ \ 
cannot be depended on to be adopted or observed by the workpeople themselves, 
but must be enforced by some special device or regulation. . 

r:rhe Explosives Act, 1875, directs that in . regard to the exclusion of 
matches this is to be effected by the "use of suitable working clothes without 
pockets .. searching, and otherwisc, or by some of such means," 
(Sectio? 10 (8) ); and no pains are spared by Her Majesty's Inspectors of' 

U159-60 ExplOSIves to secure the full observance of this regulation in private factories. 
The General Rule above referred to, which is required to be posted in every 
danger building: itself operates in this direction, while the particular method 
(whether by "working clothes without pockets, searching, or otherwise") to be 
observed i~ distinctly defined, either by the licence or by the Special Rules. 
Mor~over, Il1 the best regulated factories a responsible person is req uired to sign 
a dally report or book to the effect that the workpersons' clothing has been 
pr(~perly search~d (female searchers being appointed where women are cmployed), 
whlle Her Majesty's Inspectors of Explostves themselves at their visits (which 
are always unexpected) personally search a very large majority of the work­
people and see that their clothing is free from pockets; but even these cumula~ 
tive precautions have not always sufficed to secure the exclusion of matches. 

'rhe evidence before the Committee goes to show that the precautions 
adopted at Waltham in regard to this important point fell very far silOrt of 
those whieh have been found necessary, and by no means excessive, at private 
factories. Indeed, the evidence has clearly established that great laxity has 
~revail~ in this direction. - - -

-- Apparently 1 has been hitherto deemed sufficient to rely upon the 
following precautions to exclude matches or other dangerous articles ;-

1. A search by the police at the gate. 

2. A change of clothing in the dressing room. 

3. An inspection, by the foreman of each house, of the men under his 
charge. 

The Committee are not prepared to say that if these precautions were 
invariably enforced to their full extent they would not reasonably suffice; but the 
evidence shows that they were very far from being applied in a strict or 
e~c~el~t ma~ner' ~nd it further appears that those who are responsible for the 
dlsclplme and safety of the factory were under an entire misapprehension 
in regard to the manner in which one at least of these precautions was 
carried out. 

Taking first the search at the gate; it appears from the evidence of the S h b 
930 Inspector of Po~ice that, speaking roughly, only about one-tenth of the work- t~:;~olic~ 

pEople on entenng are searched daily, and on eight occasions in a period of at the 
Appendix IY. ~nly se~en months (from ?5th June, 1893, to 25th January, 1894) men were gates. 

found WIth matches. It IS not an unreasonable inference that amOllO' the 
rell}-ai,ning nine-t~nths unsearc~ed were several, it might perhaps be sug;ested 
a sHUllar proportIOn to those dIscovered, who passed with matches undiscovered. 

* See Special Report, No. LXXVIII, / 31st Ma,Y, 1887, ,rages ~4 and 15. 
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II (1'1/111\ 1,\, \\'oul([, in t he judgment of the Committee, be a highly unreasonable 
" !llll p( i ) 11 LO h li ve that the eight mcn out of the one-t nth s arched were 
tilt 01\1, III ' n in t he whole number employed who h ad mat 'h 5, and, indeed, 
II. il-l ill vid 11 e that in. some cases matches have rec ntly be n foulld in the 01, 4'()7, 1542 
I'll 1(11' , It is proper to ask what became of tho::;o mat.ch ~ whi h t h r can 
1)( II I t!onbt must have passed in. On t his point t h omm iLL \\ill hav to 
l ' III 1'1 furth er on. 

H is also somewhat significant that of 1,11 e ight fl., " of' (Ii ,' ov rod 
HII~L 11 s no less than five occurred since the accident now unci r 111)Li'. The 
C hi f Inspector of Police explains t his by the fact that th , wer now 
hI 1l(1 ~, not so well acquainted with the regulations, or so habituated to leaving 933 
111 0 L hes be hind, as other and older employes. But on the other h and it mig'ht 
l' !1sonabl,Y have been expected that the disaster of the 13th December would 
have brought home to the minds of all , whether old or new hands, the impor­
tance of precautions of this character, and t he Committee feel constrained to 
remark that., in their judgment, the circumstance of these discoveries Rince the 
accident uoes reasonably suggest that the stringency of the inspection may 72 
have been less before than it has been since the accident. 

Indeed, the reply of the Inspector of Police to t.wo of the questions 
appears to distinctly point to considerable ineffi ciency in the system of 
searching . He said, "The police do not actually put their hands into the men's 953-4 
pockets." "Do you make them turn out their pockets ?-N 0, a. man is 
liable to be searched by hi~ foreman after entering the factory. " Accordingly, 
the so-called searching in many cases obviously amounts to little more than 
passing the hand down the outside of the clo t.hing, whil!h would be unlikely to 
ensure the discovery of a single match, or to an enquiry of the man whether 
he bas matches about him, and seeing that the penalty is dismissal, it is not 
difficult to anticipate the answer in such cases. Indeed, it must be a matter of 
surprise that, uncleI' such n. system, any ma.tches, except perhaps when a man 
had a box full, have ever been discovered at n,ll. But further, it, appears that 
the contractors' men, on the barD'. and els where, who enter the fad,ory, are 9,1.0-52, 1851-3 
never searched at all; although thcse m narc 1 y no mans confined to their 
barges or vehicles while in the works. It seems thcrefore abundantly clear 
that so far as the search at the gates g oes it can be of little avail to secure the 
exclusion of matches. 

But the danger-building men pass into a shifting room, where they have 
to change their over- and under-clothing, and put on clothes without pockets, 
or with the pocke ts sewn up, and without metal buttons or buckles, and, in the 
case of the oversui.t, uninflammableY A man is present, day and night, in this 380-3 
room, to see that these insiructions are carried out. But it is obvious that it 
is impossible for on man to see that, everyone of a large number of n:.en, 
amounting, it was stated to Lh ~ mn itL ,l:iometim es to 200, conforms in a111370 
particulars io the l'cgul<1 t iollFl, 'Hi> 'i a lly in ]' Irrltr l to stl'h n, u Lnil n.. ' the 

hsence, or effectiv s wing up, of 1) ,·k (s. Alld II H Lhe HiIifLing-room ma ll is 
under no obligation L mal- a l' po\' , or to Hig n /; boo] or h I'IVi H 'rLify to 
the discharge of his Juty, it is noL dim ' n1 L ( 1111<1 '\,:; LlLlld (,ha L hi s 'Xl1rnination 
of the men's clothing would l' adil'y be' 'I)m ' ( r I mol' or IeHH (l ' I'fllll 'Lory and 
asy character, in vie,y especially of I,h phYHi( '! J in']loHHi/)jli(.y or i(,s rT' tive 

di scharge. 
And this brings the Uommjttec to nqllil' how iL 'om. Lhat if these 

Rhifting-house men properly discharge t heir dnLy 11 0 maL ·h s have ever in all­
sino-le instn,nce been found by them. If, as JHtS b n Rh own, out of a propor­
tion of one-tenth of the number of men, ei 'h L cases of t.he discovery of 
matches have occurred within a few monLh H, ",hil we know that in. other 
111 stfl.lIces matches have certainly fonnd their way into the factory, what, it must 91 
b a 'ked, became of the other matches, 'rhi ch no rea.sonable person can doubt 
mnst at one time or another have been brough t by the unsearched nine-tenths 
ill( 0 t.J factory? N o evidence was t endercd to the Committee to show that 
(lll nny sillgle occasion matches had been found by the searchers in the shiftinO' 
I'( Olll , and t hi s eircul1lstance a.ppears to the Committee conclusive as to th~ 

'l'L, /j ( , " uil ilol Ul'ol'id d bv the Government. the under-clothing' by t.he men th9mselves. 
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futility of the)earch, at that point, to enSllre the non-introduction of match es; 
while it snggests also the comparative futi lity of this part of the system for 
ensurillg the non-use of pockets, &c. 

. But a third line of defence exist <1, o \' was supposed to exist, against Search by 
the mtroduction of .match es, and that was the search of' the men by the fore- the fOl'eman 
men a t t.heir respectIve houses. Apparently thi , was la rgely relied on by the of t he 

~ 0,3 3, staff a t the factory, and the evidence given by those who are responsible for ~~fl~~I~~" 
management and discipline, was to the effect that in th ir belief this dutv waR 
daily and rigorously discharged. In the course of the enquiry tbis vie,; was 
completely upset, for one of the foremen employed (aUernat ly with the fore-
man who was killed) in the cam house made the following reply to a question, f 

I II " Tfe did not t1'oubte much about it " (i.e" the searching) (( on night duty; we 
generally did the searching in the day time, every Monday momin o', and as we 
took turn and turn about for day or night duty, that made the searching only 
once (l for tnight." 

This entirely disposes of the efficiency of this part of the supposed 
protective system, and if that were not so it certainly is completel'y disposed of 

11111 H by the admission of another foreman, that it would be quite open to a workman 
to go back to the shifting room, Sfty during the meal hour, and, if he felt cold, 
to put on a waistcoat or some other article of underclot~ling. 

Whether t he 'boatmen were searched at a ll, or if so, by what official, wa'l 
not n~ade clen.r to th e Committee. It fu rther appears that no proper report 

I' ,111 17 was required of th? forem an, scarcely a verbal report" certainly not a written 
one, that he had discharged the duty of searching the men. The master 

III .1 n~illman'R dut.y was to go round a.t night (a duty only occasionally as it appears, 
thscharged very late in t he night), and he put his head in at the different doors 

III' I and asked if all was correct, und if the foreman replied " Yes," he was satisfied. 
I ~H II n Much the same sort of thin~2: occurred durinD' the day shifts the yisits bein o• 

~ 0 , 0 

then made by some representative of the muste r worker. 
But one of three t.hings is clear. Either the foreman who stated to the 

Committee that inspections were made only about once a fortnight, entirely mis­
understood his duty as regards the searching, or he had, let us say, a different 

I 7 \I onception of it from that entertained by the managing staff of the factory, or he 
r ported falsely on every ocr-asion except the one day a fortnight when he had 
11 ad his search. Indeed, if this foreman's evidence be correct (" we did not 
(,I' uble much about it " (the searching) (( on night duty"), it would appear that 
( II no casion of night duty could his report have been put forward as inclusive 

I ,I I 11. 1 • ,7 \I or H('I rching, though according to the managinG' staff it was understood so to 
I 1111 IH'. rt, Fih uld be added that the Superintendent was unable to refer the Oom-

1I1 il,!,(1 Lo a ny writt.en rule or regul ation requirinD' daily searchin o'. Obviouslv 
I [' d'h 0 0 .' 

(,1 I' 1', a n Wit out. pursuing' this branch of the subiecB to .2.Teater leno'ih it 
' 11 J '-' >0' IH ' ar L lat th~ whole system of search designed to secure the exclusion, was 
ve ry w uk and meffective; and altho1.lgh the Committee are not in a position 
I flU), that the accident of t he 13th December was due to the presence of a 
11 n,(,c h, t il y feel it their duty to express their decided opinion that under such 
It n tition of t hings as has prevailed at W altham Abbey, it was quite possible 

II' ", I V I . 1'01' Itll It ' 'id ,nt to ha ,- l' ,' ult d f rom such a a us . Inde d it will be seen 
I fl' In Lil \ ,' ll]> .1'illL llll ' ll L'H 'vi tI n Lhal, h is hilMI If inclil ' d to refer the 

n ' i d 11 (, HUt! l' d iH 'll HH i ( 11 I () ('''n,I'1 IlH t,lI m . I, pl'ohltbl cause. 

II . L 1'('8('/{('(' of Of it 01' olli ()}' Foreign ubstance. 

' I'h Comm it(, fl,}' by no m n.n,' ,'n,Lifl [i d that the precautions adopted 
11(. WnlLhmu Abb y for Lh c; 'lllHion of g rit or other foreign substance from 
111 (1 dnnb l' builclillo's hay' be n ad 'qllatc to that end; indeed, snch ~onditions 
11 M (I\(\ xiflt nc of lon~-ull cover d gangways, on to which g rit would be liable 
10 IH' ulown or c1cposiLecl ; the presence of dirty mat>; at the doorways' the 
11 1'1'11 11"'(' 111 nt of' moveable boards or planks to enable t he workmen to ente;' ~md 
II I' 111,<' 'Hho hole" attn,ched to the house without removing their (( clean " 

ItOt · j tll(\ PI' R nee of what is calleel a "clean" mat in the shoe hole or as the 
( 1111 III it [(1(. 1l11d, r:)ta~1~, a m~t on to which." cl~an" ~hoes may be plac~d, though 
IIII ItO( hole J(" . If, 111 wluch t he mat hes, IS "dIrty"; the use of the shoe 
1111 11 O il n . 'HHio n I'or t hc tal,ing of meals; the possible re-introduction of dirty, 
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perhaps gritty, sponge cloths into the danger buildings; atl-constitute gaps in a 1823.4 

scheme of precautions for preventing grit and foreign s~lbstance~ fro~n finding 
their way into the buildings, irrespective of finy snch delIberate ~IOI~tIOn of the 
regulations, as, in view of the laxity which has been shown to eXI~t III regard to 
the searching of the men, to the exclusion of pockets, &c. (especially at 
night), may not unreasonably be supposed to be not only possible, but even 
probable. 

There are always in gunpowder factories additional risks of the acci­
df'ntal introduction of dangerous foreign substances, which no system of 
precautions, hOI-Yever complete or however rigorously enforced, can absolutely 
provide against. 

Thus the master worker mentioned to the Committee that there had 
been found in a "green charge" in the mixing house, since the accident, a 318 

"pebble about half the size of a pea"; on other occasions foreign subst;:mces 
have been found in the prisms themselves. As showing the liability of dangerous 1772 

foreign substances to find their way, notwithstanding all precautions, into danger 
buildingr:;, and even into the gunpowder itself, reference may be fitly made to a 
list of objects, which was handed in to the House of Commons Committee on 
Explosives of 1874 as having been" found at various times in the gunpowder 
works at Waltham Abbey or in barrels of gunpowder at the Gov<.'J"l1ment 
establishments at Purfieet and Woolwich, and at present deposited at -Waltham 
Abbey." '" The Committee think it worth while to reproduce this list, for the Appendix: 

f h d· XVIII. purposes 0 t e present report, as an 8ppen IX. 
Probably any gunpowder maker of experience could furnish testimony 

in support of the view that the absolute and effective exclusion of grit and 
dangerous foreign substances is by no means easy; and if in any particular 
cases-as in that under present notice-the precautions direded to that end 
prove on examination to be more or less defective, while the occasional 
violation of regulations cannot, in face of the evidence collected, but be 
reasonably assumed, it becomes obviously impossible to eliminate the possible 
presence of grit or other foreign bodies from those causes which may have 
been operative in bringing about the accident of the 13th December. 

').1he Committee regret that they have not found it possible, on the 
evidence, to arrive at a more definite conclusion as to the precise cause of the 
accident. The most careful attention which they have been able to bestow on 
the subject does not enable them to do more than say that in their judgment 
it is unlikely to have resulted from the defective working of the machines, 
seeing that they were fouud in good working order after the accident, but that 
it most probably arose from one of the three following causes:-

1. The use or fall of a tool or implement. 

2. Lucifer matches. 

3. Presence of grit or other foreign substance. 

IV.-SUGGESTIONS FOR THE PREVENTION OF ACCIDENTS. 

It remains for the Committee, in ' connection with this branch of the 
inquiry, to consider what steps should be adopted to prevent similar accidents 
in the future. 

It would, in the judgment of the Committee, be inexpedient were they 
to attempt to prescribe precautionary mcasures in detail. To do so would 
1l0t only tend to weaken the proper and necessary responsibility of the 
Superintendent, but would also have the effect of applying hard-and-fast rules 
where elasticity and an intelligent adaptation to varying conditions are 
absolutely essential to efficiency, if not to safety. 

But the Committee can have no hesitation in stating that the result of 
this inquiry, though it has not enabled them to place their finger confidently 

* :Report of House of Oom,mons Committee, 1874, Appendix 19, pages 366-7. 
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on the actual cause of the accident on the 13th J?ecember, has sel:ve~ ~he 
useful purpose of bringing to light very grave defects m the system of ~lsclplme 
and precautions pr~~ailing; at "ValthaII?- Abbey, and the urge.nt nece~sl~y ~or ,a 
comprehensive reVISIOn of the regulatIOns and for the adoptIOn of dlsclplmalY 
measures for their more rigorous enforcement. 

How far the defects of the existing' arrangements may he connect.ed Office.of 
with the frequcnt (too frequent, as the Committee think)* changes of Supenn- ~up:n~te~d 
tendents in the past, is a question which the Committee have ~ot felt th~mselves n~~ b:Ii~~le 
authorized or competent to pursue. They, however, very deCIdedly belte~e that to avoidably 
it is impossible for an Officer however talented and in other ways experIenced, frequent 
to take charge of a place like '\Valtham ~bbey at sh?rt notice, and ~o f~miliarize change. 
himself with all the minutire of precautIOnary detaIl upon the stnct .ful~lment 
of which the lives of the work people depend at any moment. Agam, m the 
case of a Superintendent newly appointed, it is scarcely to. be exp~cted that 
he will forthwith proceed (even although impelled thereto by .IllS better Jud~ment) 
to overhaul and revise regulations made or accepted by hIS more expen~nced 
predecessor, and to which t~e perman~nt mana~e~'s of the department ralSe ~o 
objection. He naturally heSItates to dIsturb eX1stmg arrangements, even whele 

. he thinks they mio-ht be revised with advantage, except upon some strong cause 
shown, or after he has himself acquired the experience necessary to enable 
him to act with confidence. 

In other manufacturing departments a similiar liab~li.ty. to f~tal co~­
sequences does not necessarily ensue from any want of famIliarIty WIth detaIl 
on the part of a newly-appointed Superintendent. At Waltham Abbey, or 
wherever explosives are manufactured or handled, not merely m~~ t~e pro­
ductive efficiency of the factories be impaired by such want of fal11lhanty, but 
the lives of the workpeople may be imperilled. 

Article 317 of The Committee understand that it has been recently arranged that 
th6 Royal Pay appointments in the Ordnance Factories shall be held during the pleasure of 
Wllrrad. the Secretary of State, subject to review every five years: rrhe Commi~tee are 

therefore, strongly of opinion that the office of Supermtendent at -W ~1tham 
Abbey, or wherever explosives are manufactured, should not be subject to 
frequent avoidable change. They consider it impor~ant, more~ver, that, when a 
Superintendent of such a department is to he appolI~ted, .specIal regard shoul.d 
be had to his particular fitness and his technical qualIficatIOns for the post. he IS 
selected to fill, and that this condition should be regarded as the prImary 
o-ove1'ning consideration ill determinino- his continued occupancy of the post. 
::, . ~ . h t 't' d '. bl th t Waltham Importance The CommIttee are also of Opll11On tal IS esn a e a f' d 

d . 1 t d 0 III epen-Abbey and other factories where explosives are manufacture , ~al1lpu a e ! or dent in-
stored, should be subject to some system of inde}?endent a~d skilled ll1spect!on. spection. 
When the Explosives Act, 1875, was pasEed, SectIOn 97, whICh ex?mpts Govern-
ment factories from its operation, was, it is understood, adopted m a v~ry .large 
degree, because it was considered that the Government department pnnclpa!ly 
conce::ned, ~iz., the W ~r Office, could be depended .on ~o secm:e throughol~t l;S 
factOrIes WIthout havll1g recourse to the machmmy prOVIded for prIva~e 
factories: the same benficial results which the application of ~he Act, and t~e 
introduction of an independent system of inspection were deSIgned to effect m 
the civil establishments. 

With this view the Committee are disposed to concur. . 
But if it should be found impracticable to secure, through the m~e­

pendent action of the W'" a1' Department, results ~orresponding to ~hose ~hICh 
the action of Her Majesty's Inspectors of ExplOSIves. has .accomplIshed. m the 
private factories, then, in the jucgment of the Uommltt~e, I~ would certamly be 
in the hio'hest deo-ree expedient that the question of subJectmg the Government 
establish~ents where explosives are manufactured, manipulated or store~, to 
the inspection of Her Majesty's Inspectors of Explosives, should be taken mto 
serious consideration. 

TurninO' now in the direction of less o'eneral recommendations, the Enumera­
Committee think they will be most usefully di~charging the duty with which tion c:f more 
they have been entrusted by you if they indicate the more prominent of the ~:~~~:nt 
defects which this enquiry has brought to light. defects . 

• The Committee understand that there have, within the past 20 years, been four different 
Superintendents. ,.5) e 
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They desire, however, emphatically to guard against the impression that 
the defects hereinaftcr mentioned constitute an even approximately exhaustive 
list. rrhe enquiry has been mainly concentrated upon tl:e particular buildino' 
and class of work connected with the particular accident under enquiry, and 
with the sufficiency or otherwise of the regulations in relation to the same. 
It is quite conceivable, or even probable, that further and fullcr enquiries into 
the working of the factory as a whole would disclose other defects. And this 
consideration alone would operate to indispose the Committee to put forward 
anything which conldlay allY sort of claim to be regarded as a detailed scheme 
of reform. 

The defects which came most prominently under the notic of' the 
Committee are the following:-

1. The excessively large numbcr of persons allowed to be present within 199'l 

a single danger risk. ' 
It has be~n shown that at the time of th ac?ide?t no less than 11 persons 

were present ill th~ c~m .house, an~ that to thI~ CIrcumstance the ~'esulting 
depl?rable los8 of lIfe IS directl;r at~nbutabl. it IS true that t he operation was 698 

consIdered a safe one. But tbat It was not wholly free from risk had been 
already established by other accidents in tIl '111pr ssing' f o'unpowder into 
pellets or prisms, which had occurred in the priv~iL r~L L )'i , of the United 
!Gngdom, an,d of which the Waltham Abbey auth rib s an hardly have been 
Ignorant, seemg that they are pJl recorded, a!1d I'n l' l' 1 fiS IUlllcl1tcd on in 
the rcports of' Her Maje~ty's Inspectors of Explosiv ,', ' 

.App ndix X" C?ntail~s a list , o! :"even such accidents in nine years, Appendix X. 
cau, 'mo' tl loss of elght hv s nnd ll1Jul'lng two other persons, and the Com- S ee n.Iso Ap· 

mi~t nl" of' th pinion 'Lhr L wh~thel' the risk, i.e" the probability of an pandu XI. 

a Id nt,. b . gr n.L r. s lll:~l l , ~h. pl:a, t1(~ C f allowiI)g a large number of persons 
to b WILlI n llmL l'1 ii k HI ob.J C'LJollltbl In private factories the numbers 
of worl p I'!iOI1f;l it p II II., )1' jll'i ii lll IlOu, fl /1.1' narrowly limited as is shown by 
App ndL- 1 , 

2, fectivo sysL m f s ttl' 'hin~' (, llHHl' '(! llI fli 11 f' mltL h s, pockets, 
&c.- rrhis point bas b en d aJL wiLh ItL 'Ol lliid 'mliJco J II 'Lit ill onn Cion 
with the examination of the probability of ill a id I t lllw'n o. b n cau,~od 
by a lucifer match, and the Committee have little to add to what they have 
already stated on the subject. 

. !hey will confine the~selves to. repea~ing that in their opinion the 
eXIstmg arrangements req~l1'e to be !mmedlately, completel.):', and rigorously 
overhauled, and that searchmg should In t.he future be so carned out whether 
by nigh~ or day, as pr~ct.ically t? render the pr~~ence, in a danger b~ilding, of 
pockets In any part of the cloihmg, l' of a lucIfer match 01' ,tee1 or iron or 

tl d t · 1 . '1 ' I' '" o leI' angerous ar Ie e, an 111lpOSSl )l Lty, 

Appendix IX. 

Inadequacy .?' Absel~ce of any syst, m of' rt' (,(,j,V( viHiln,LiOJl OJ' illHpC' 'Lion of the danger 
of exist ill?: bUlldm,gs.-vvhatev~r may 1 'th ('11 11 , IlI , I,It(· <I : I lil ll (', iL npp ttl'S clear to the 
:~;t~'~i8Y~n 90mmittee ,that at mgllt th, dung- t' 1)lltldlllg'H 111 '( I(·n "(I) ',Y mu :11 to theri1selves, 
of danger rhe CommItt~e do not J OSH to. b . lll1tl '1:, 1 ~)(,)(~ 1I'i (' JlI 'C'H/' ill ll' ~ h ir opinion that 
building's. the master mIllman neglected hl H duL. of VIHIIIII'" 1111 IWItH If.; n-(, n;o·ht but it is 

quite clear that his visits were in n. Jl1r ll' \ ell g l'(Il' 1111111 ( I' or ro rm nnd ihnt wh n 
h.is visit had taken place, which it b n \I ','l ly did ('/I II ) ill lit' Ilig' ilL, t il obHcrva­
tlOn or control from the outside wal:i aL lLll 'IHl. '1'11(1\ ('O Il i<l( ' I' l lmL It ll nin'ht 
visiL should be checked by ten-ta1 ·1 CkH or HOllH ;11 111 '1' II H,(' llIllli<:1l1 doric 
and should be made the subj ect of dai ly WI'iU (111 1' ( pOl'I ~; /lIlt! in Lh ei:' 
jUdo'l nt, whatever visits may b paid by Ull' )l l/ I. I 'I ' lltilhllllll' r other 
om 'inl H, it would be judiciou ' to suppl rn nt 1.11 III hy ()( '('II illll ld I lid ullcertain 
visiLs by inspe tor,' wholly indep ndent of th lll llHlv;'",!))'II 'I' llll(l lti l; ,'taft: 

Grave de­
fects in 
system of 
repairs of 
machinery 
and use of 

4. T~1 H, L m unti ('l' whi h l' pair.' and ILdjllHLIlJ l' ltf H of' machinery are 
effected (m 'om as s by Lh \ II' 1'1 P opl ) w'th01IL ('1("\I'ill i-;' til hue of p~wder 
and even som ·ti I11 CH wit/hollL ('l cnJ'ill'" Lit 1I1:1('ltill( 10 1)( operated on ha~ 
alr~ady be n LI' ngJye Intll l1l '(l Uj)rHl, and (~ i 1('11 Iy <' lIl1 K (' r vigorous relorm 
wh~ch 2hould cv n go to LIt 1 ngth (' r l'uiddill p,' II lJl' H nce of any tools 0; 

1'.'11/ 11 1' 
",I I /I,lt! 
I II I II ""Ilt 

I\IIlItI 
I I' 
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implements (not essential to their ordinary work) being placed where the work­
people ca.n ha~e access to them ... Moreover, a Syst~111 of daily re~Ol·ts from t.he 
chief mr.chamc as to the condItIOn of the machllles and the frequency WIth 
which they are overhauled, would seem to be called for in the interest of more 
thorough efficiency .. 

5. The arrano'ements with regard to the removal of the oily sponge ~isposal of 
cloths were shown to the Committee to be defective, and the practice in this OIly rags 

. f h t t1 . . ff f th £ t and cloths. respect differs, as It appears, rom w a 1e managmg sta 0 e ac ory 
understood to be the rule. In the judgment of the Committee no a.rrange-
ment can be regarded as satisfactory which does not enRure (as the .l!Jxplosives 
Act, 1875, enjoins in the ease of private factories) t he removal of all oily rags or 
cloths immediately after use. Section 10 (4) says :-" Charcoal, whether ground 
01' otherwise, and oiled cotton, oiled rags, and oiled waste, and any nrticles 
whatever liable to spontaneous ignition, sha.ll not be taken into any danger-
building, except for the purpose of immediate supply and work, or immediate 
nse in such building, and upon the cessation of such work or use shall be forth-
wiLh removed." 

6. The arrangements for the exclusion of grit have been signalised as Arrange­
d f ctivr. in many particulars, and the Committee feel strongly that very com- menta,for 

'f d d' t1' d' t' exclUSlOll pl'ehCnSIve re onns are nee e In us Iree IOn. of grit. 

7, The practice of occasio~1ally ta.king meals in the "shoe hole" is Taking 
oi> vi n, ly open to such grave practical objection that the Committee are quite meals in 

, , d h b . d bt . d"" shoe 
II I. II, IOflfl to understand how It ,coul aye een permitte , !o 0 am, an It IS hole." 
~ ('III 'c,·1 II C ,,'sary to say that It should be absolutely prolubIted. 

I () 'I'll lil llil H 01' IJ1l11,lItity of explosive assigned to any danger building Limits of 
II I II II I PP '/1 1' 11) illt:illel Lil quantity in process of removal to and from the quanti~y of 
Ilf lll ' . /ll ld Oil LltiH poiltL the Committee would direct attention to the provisions ~x~loslve. 
fll ' 1 lilt! PIII'I, of' H \ 'Lion .. A of the Explosives Act, 1875, which pra.ctieally effects c~re~ull~!e 
I il, illl ,llI i( II within the allowed quantity of all gunpowder" within the radius defined. 
III .W ) lIJ'(h; f',. m the building, and in course either of removal from the 
Ilitiidill'p,' l' 0(' l' m val to the building for the supply and work thereof." 

\1'1 I l'! hp1', til Committee think that the limits of quantity allowed in 
II I w(' 1I I\H all rules affecting) any particular building should be kept 

('Oil pil'll()l1Hly post d up therein (Explosives Act, 1875, Section 10 (0). 

If . Hc 1)1 \ vidence was laid before the Committee as to the e~istence, in Lining of 
III( f'/I ' loI'y of a building (a granulating house), the roof of which is unlined, da~g~l' 
lilid \I hic·1t th I Supl::rinteudent has in consequence refused to use. In the buddlngs. 
II Pllli(l11 (If' th ommittee the Superintendent was quite right; no danger build-
III " IWlll(l 'xisL which is not "so constructed or so lined or covered as to 
Jill \ ('I lL . the detaching of any grit, iron, steel, or similar sl1Ibstance 
III IIl'h 11111 1\11 r as to come into contact with the gunpowder or ingredients 
lilt II oj' ill HIl') huilding" (Explosives Act, 1875, Section 10 (2)). 
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As to hUlld- 12. The Oommittee are not satisfied that the alTan o' m nL. ' llnd r which 
iug over houses are handed over to the Works Department for l'e1)air or a.lterati·on, and danger J: 

bui:ding-s are again restored to their use as danger buildings are !'<aLisf'1 try, At any rate 
for repair. no specific regulations dealing with this point hav Ii ' ll brought to their 

notice. 
The matter may be one of grave import, on til 011 hand, as regards the 

risk to the employes of the vVorks Departm n wlti·1t luight result from an 
incomplete removal of all powder and powd ' l' !lIIMt, or 1'1' m the insufficient 
washing out of the house before th r 1 n.il'H I\' I' 11l1d l'Lak 11, or, on the other 
hand, as regards the risk which would 11l'i 'i l i rill( 11 liS \r l'e again taken into 
use as a danger building before all !wLi'l M of' np H d iron or steel or other 
dangerous substances had been '11.1' f"ll l' w d. ere again the provisions 
of the Explosives Act, 1875,. S tiou 10 (J ) , llllLy b usefully referred to. 

Some well considered l' I"! 1111 (,i II H on LIl iii point should be prepared, 
which should be strictly nf r' d. 

R. I. n 

25th April, 1894. 

H N I II ST, 

II" ngL, 

/) , MA.) 'NDIE, Colonel, 
flo?' Majesty's Chief Inspect01' 

of Explosives. 

II" 'I . LL Y ,Major-GeneTal, D.A.G. 

. ' 

Day of Examina t ion, 

2Gth January, 1894 
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Enquiry into the Accident of 13th Decemb~r, 1893, 
at Royal Gunpo"vder Factory, Waltham' Abbey. 

WAR OFFICE, 

FRIDAY, 26TH JANUARY, 1894. 

Present. 

Lord SANDHURST, Chairman 

Jlfembers. 

Sir F. A. ABEL. Dar t., F.R.S. 
Colonel V. D . .MA.TENDm, C.R, Her Majesty's 

Chief In~pector of Explosives. 
Colonel F. T. LWYD, C.B., R.A. 

Mr. R. H. BRADE, Secretary. 

Dr. WM. AnDERsoN, examined. 

1. The Chai1'mrzn. You are the Director-General 
of the Ordnance Factories, I believe ?-Yes. 

2. Are you at all intimate with the circumstances of 
the late explosion at Waltham Abbey?-No, not frorll 
personal knowledge. 

3. ViTho would be the proper oftLctals to give us 
c\'idcuce with re!!nrd to that ?- Colnlwl McClintf'ck, 
alld the master \\"~rker, Mr. Fillrllay, and also, I think, 
Captain Nathan, the Officer in charge of the danger 
buildings. 

4. D'o you think Captain Nathan would be in a 
position to achise u- as to whnt means should be 
adopted to pren'nt such accidellts in f'uturei-Yes. 

5. Hnye you auy suggestion to offer with refelenre 
to the genf'ral suhject of this enquiry? -Many of the 
danger blAildings at Walthnm have been in existence 
for a very long time, and I am not prepared to say 
that they arc quite ill accord with modern ideas as to 

the construction of such places. For iu;tance. the 
particular building in which the acciclent occurred was 
not, I tbink, sufficiently sub-divided to provide against 
occurrences of that kind. There ought to have been 
only Olle mnchir:e in each room, and the rooms ought to 
have bee:'l divided by brick tr(HerSeS, whereas the four 
machines were practically in one room, and I think the 
great loss.of life was due elltirely to that alTU"gl'ntent. 

6. Sil' F. Abel. Although the buildillg's are old the 
machin!c's !:lave been put there only lately, ha\'e they 
not ?-In 1887. 

7. Do ~'()U knuw whnt those buildings were form erly 
used fod-No, I haye no kno\\'It·r1ge of that. I ],a\'e 
alwavs been told thnt the operation whid1 was being 
carliI'd out at the time of the accidl'llt was :, perfectly 
safe operation, anrl from what I can make of the 
evirlence in the case I thillk the machines had nothiu!," 
to do with the accident. 

(The Witness withdrew.) 

Colonel \V. MCCLINTOCK, examined. 

8. The Chairman. You are the Superintendent of 
the Ro~'al G·,tnpowder Factory at Waltham Abbey, I 
believe ?-J: ('s. 

9. Is your responsibility limiter1 to the powder 
factury ?-I haye chan.:e of' the uitro-glycerine and the 
cordite f'lctory, as well as the powder filctory. 

10. With reference to the late explosion at Waltham, 
when did you first get notice of it ?-The explosion 
actually occurred at about 35 minutes past 2, in the 
morning of the 13th December. At about 20 minutes 

(BSO--4.5wo) 

to 3 my wife awoke me saying she had heard an 
explosiun, and she said she had also heard a cOlltinllou" 
knockillg at the door of my a~si stallt's house at 
the opposite side of the street. I imagined at once 
that somethillg was wrong, and on IOllk lllg out of the 
window I saw that the, buildings were burning. "Then 
I got to the place the engine was already there trying 
to put the fire out. I was told that a lot of men were 
hurt, and shortly afterwards Captain Nathan and Mr. 
Findlay came down to the place. 

A 



11. Sil' F Abel. What sort of night was it?­
Blowing a hurricane and raining hard, und when I got 
there the wind was blowing pieces of the burning roof 
away towards the ri 1'0 1'. After I had been down thero 
about half-an-hour a man in the tail stream was hearll 
calling for help, and it turned out to be Bailey; he 
must have been in the W<lter a long iime before we 
heard him. Bailey was the foreman in charge of both 
ends of the house, and his duty was to go from one 
part to the other to sec that all was going on all 
right 

12. TlIe Clwil'?nan. How many men were working 
in this particular building when the explosion took 
place ?-The house was divided into two parts, a north 
end and a south elld, the division being caused by a 
water wheel in the centre. On each side of tbe water 
wheel is a wooden wall. The house itself is of wood 
except the south gable end which is of brick. The ex­
plosion took place in the south end, but we do not 
know what caused it; [Tom thcre the fire spread to the 
north cnd. 

13. "\Vhat was it that injured the men, the explf)sion 
or the burning ?-One of the men, Watts, found in the 
south end may hal'e been killed by the explosion, but 
he was burned so much that this cannot be known. 
Some. of the other men were also badly burned, but the 
mcn :11 the north end were not so badly bUl'l1ed. One 
of the mPH .saYed himself by rnnning' ac once, but 
those II" ho hcsI tatedlost their chanee. 

14. Ha\'e you any depositions of the men who hare 
"ince died ?--I think some of them made some statements 
to .i'lir. Findlay. One of the men, named Skinner, who 
got away beiore the others, was not hurt at all. 

If>. Sil' F. Abel. 'Vhere was he 1-1n the north end. 
16. 17ze ClIah'man. Was there more than one 

explosion ?-Skinner says be heard two explosions. 
Tnere must huye been some inten'al of time between 
thp.ll1, and that would be the time it took for the 
powder in one hopper to communicate with the 
powder in the next machine. 

17. \Vould not thc fire of one explosion be com­
munieated to the other powder almost instantaneously? 
-Are the hoppers kept closed at the top ?-They w~re 
open then, but now we have them covered. 

18. Colonelll!fajendie., What we want to find out is 
(1) exactly when and how the accident occurred· 
(2) the quantity of gunpowder, whether ill the form of 
grains or prisms, which explodpd or burnt; (3) the 
effects of such explosion as regards (a) personal injury, 
(v) structural damage, :md (c) injury to machiuery 
all? other da'nage (photographs illustrating these 
po;nts would be useful); (4) the various possible 
causes of the aCl;ident. Could you hand in a statement 
dealing with those yarious points in detail?-Yes, 
certainly. (See Appendix VI.) I have here the 
stntement.s of the other men who worked the machines, 
and I think, probably, thy will be useful to the Com­
mittee. (See Appelldix VII.) 

19. Latcr on tbey m:~y be. HoI\' many JUen wcre 
killed?- Tb~re were 11 men abollt the house at the 
time, nine of them 1\ erc killed, but the other two are 
at present ali"'e. 

20. Are those two unable to throw any light upon 
the cause of the explo,ion ?-Yes. 

21. With regard to the structural damao-e, h~I'e YOtt 
had any photographs taken ?-A fter the 'fire was ·put 
out some were taken. 

22. Is there any photograph of the house as it was 
before the accident ?-N o. 

. 23. Are there auy drawings of it ?-It is a very old 
place, it useu to be a mill. 

::4. How was the hOllse constrllcter1 ?-It was of 
wood, and the roof cOI'ered with taned fdt. 

.25. 'Vas the flooring of wooel ?-Yes, and cOl"ered 
WIth leather. 
. ~6. \Vhat was tbe thickness of the intel'l'cning par­

tItIOns ?-Boarc1s of about half au inch thick, I think; 
I haye no~ examined them yery carefully, but I CTlt:ld 
gct the lllformatioll from thc EnO"ineel"s Depart-
ment. /::. 

27. Sir F. Ave!. Were tpese machines in thj'} hOl~so 

when you took np your appointment as Superinten­
dent r-Yes, they were started in 1887; I can gi I'e 
YOll the date on which each machine was set to 
work. 

28. Before that time, was the hOll~e out of usc, or 
was it used as a mill?- Whether it was used as a 
lmll up to the date of the machines being put in I 
cannot my; I did not take up the 'vork until October, 
1892. When I got down to the place on the mornin'" 
of'the accident, the whole place was a mass of flam;, 
but there was not a single board blown from the roof, 
or from the walls, the building was quite intact except 
the windows. 

29. H0W long did the fire last ?-Vp to about 4 
o'dock in the morning, I think. 

30. Colonel .1J1"ajendie. You have referrf3d to two 
explosions; did you personally hear any ?--No, I did 
not. Skinner says he heard two sl11:111 explosions in 
the sf)uth end of the building before the explosion oc­
CUlTed ill the north end. 

31. Doe;:: he ~av that the accident orio'inated in the 
south elld ?-Yel;", there is no dOllbt ~hout thnt. I 
think Carr has also said the same. but he haR not been 
qllestiolled lIluch, as Ill' is ill ~tilJ. 

32. Sil' F. Abel. Does the building form two dis ­
t.inct rooms ?--T~ere are two !hstinct rooms, with :1 

covered connecting passag-c. [The witness then ex­
plained the plaT', tf) the CommitteI', pointing out the 
two f.tream~, the position of' the boat, and the la!lding 
platform. See Appendix 1.] The men in the drum 
house, about 100 yards from t1-.e south end, had time 
to change thcir shoes and run some distance before the 
north end explosion took place. 

33. Colonel lI!fajenclie. Were the partitions blown 
down ?-Not that I am aware of. 

34. In what direction was the wintl ?-It Wafl blow­
ing fi:olll the east. 

35. Was the rain being blown upon the platform?­
Tlu,t platform was completely coyered in. 

36. Might there have been any powder upon ~hat 
platform from spillage ?-That is very uulikely. 

37. Loose powder was carted about there?-Yes, 
but in barrels covered at the top. 

38. Are closed barrels used ?-No. 
39. The ()lwil'nzan. Are the barrels filled w full as 

to be capable of spilling as they go aloDg ?-No, they 
contain about 90 lbs. of powder, and that comes up to 
within about 3 inches of the top. 

40. Colonel Majendie. They are 100-1t barrels, 
containing only 90 lb. ?-Yes, that is so 

41. 'Was the boat destroyed ?-No, but one-half of 
the top was blown to bits, and the other half shifted 
forward. 

42. Can we get any evidence as to how much was ill 
the boat at the time ?-N 0, I think not, because tIle 
boat -lien are dead. 

43. Colonel Lloyd. 'When you went down to the 
building on the moruing of the accident, did you llotice 
whether the windows were blown in. or blown out ?­
I did not notice that. nor did I see any glass about the 
place at all. The window in the south eL:d is black­
cned on the outside, but that may have been done by 
the fire. 

44. The Clwil'IIWI!. "Would the glass have been 
blown into the water 1 - Yes, perhaps so. 

45. Colonelll!fajenclie. Have you arrived at any con­
clusion as to what caused the explosion ?-No. 

46. Can you state the quantity of powder lost ?_ 
About 1,200 lb., I think. 

47. Can you divide that amou'lt between the differellt 
places; that is to sa,', between the boat. the barrels 
which were in the pI:ocess of' being cOIll'e)'ed from one 
place to another, and the rooms where the powder was 
being u-:ed ?-The regulation amount to be in the 
house was 200 lb. for each machine. The boat had 
dropped grain at the north end, and had taken away 
the prisms, and was in the course of repeating th~ 
operation at the south end when the accident occuned. 
There might have been as much as 1,600 lb. between 
the boat and the two ends, but as u matter of fact, 
ther0 w~s ,9!}ly 1,200 Ib, 

.tB. ATc copies of those r t'gulations as to the quan­
tities which are Sl!pposed to be in the houses posted 
up in the bui!ding·s?--:-Yes; her.e ~re copies?f a!l the 
regulations posted up 111 the bUlldll1gs [hulldmg' III the 
sa1lle. 8ee Appendix: V.J. 

49. Colonel Llnyd. Was the boat carr~' il1g powder 
for any other builcling ?-N 0, it was employed solely 
for that building'. 

50. Colonel MClJenclie. At what time do the shift 
men 00 to work ?-In the ordinary course of things 
they ~vork fro~n 6 to 6, but as it was just before the 
Christmas hoh(lays when they are allowed to make up 
tbe time spent as a holiday on boxing-day (which is 
not a Government holichl)'), they were, at that time 
coming an hour earlier, and going an hour later, aur1 so 
working about 14 hours a-dny. As a matter of fact, 
they did not I\"ork the whole 1·4 hom's, hecause they 
have time off for chang-ing their clot.hes, ~nd they also 
hal"e time for a meal in the middle of the night. 

51. "\Vho was the acLnal foreman in ('har~e at the 
iime of the accident ?-A man nallled Bailey, one of 
the kilied. 

52. Had he any assistant foreman ?-N"o. 
53. Did he do any work at all ?-N 0; his clutl' was 

to see that the worl~ was going on all right, anti lIe also 
had to take the density of 1.he prisms. 

54. Had he U machine for doing tlwt ?-Yes. 
55. At wbich end of the building was his machine? 

-At the north end. 
56. Then he would not require to leave the house at 

all ?-No, he could pass from one end to the other by 
means of the covered passage. • 

57. Do the printed regulations deal with the ques­
tion of the clothing?-Yes. 

58. Do you know, as a matter of fact, whether the 
men on this occasion were dressed in clothing required 
by the regulations ?-I belic"e they were; I do not think 
they would dream of going into the house without 
having the specially prt>pared cluthing on. All men 
are Slipposf:'d to keep a suit of old clothes in the shift­
ing hOlli,e, which they put on in place of their ordinary 
clothes wbeu they come in, and then they put on their 
lusting suit over that. 

59. Who sees to that being done ?-The foreman is 
supposed to see to that, and I believe he does see to it; 
the foreman searches the men on their coming into 
the house. 

60. Does that rule apply everywhere throughout the 
factory?-Yes. 

6!. Do they go out in the dinner hour :-They change 
their shoes when they go into the dining room. 

62. Do tbey aiways dine in the factory?-Yes. 
63. Does a man leal'e the factory at all from the time 

" of first coming in to the time of finally leal"ing ?-No. 
64. Therefore, if his clothing is right when he begins, 

he has no opportunity of altering it ?-That is so. 
65. Do you know whether the clothing is invariably 

inspected by one of the foremen eyery day; for 
instance, is there any book containing a rC'corcl ~ho\\"· 
ing that he has carried out his duty ?-N 0, there is no 
such book. 

66. Haye you. since you have been there, had any 
cases of men being improperly dressed brought under 
your notice ?-No. 

67. Have yon had :my cases of men having pockets 
in their clothing ?-No, but since the accident I have 
hac) the case of a man \I"hn bad a pocket hole that was 
n('!, sewn up . 

68. 'Was there anything in the lining? -No, not ill 
that case. 

69. Haye you had any cases of men having im­
proper articles found upou them ? -Yes I have dis­
charged eight men for haying- matches. 

70. Before or since the accident r-Three b efore, and 
fhn (three in one day) since the accident. 

71. Where had they got the matches ?-Iu their 
"'aistcoat pockets in their own private cluthes. The 
policeman at the gate searches a percelltage of the men 
when they are coming in; those men said they had. not 
got any matches on them, and when the policeman 
tound the matches they looked surpl'isecl. 
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72. Sil' F. Abel. Is there any reason for .supposing' 
that the searching is more stri(:t since the accldent than 
it was before?-Yes, I hal"e gil"en the Inspp.ctor of 
Police directions to b0 yery particular. 

73. Colonel lI!faJendie. 'Where would the private 
clothing- be tahn off?--ln the shifting room. 

74. \Voulrl there be anything to prevent a man 
putting on other clothing ill th.e meal hO\ll:~ ~-A man 
would not be allowed to go mto the shlltJllg room 
cluring the meal hour. . 

75. Do they really go there ?-No, t~le man III charge 
of the room is told to report anyone g01l1g there. 

76. Sir F. Abel. Js the room locked up ?-No. 
77. Colonelll!fajendie. Supposing a man wer~ col?, 

\yould it be possible for him to make an alteratIo~ III 

bis clothing in the course of' the clay?-A man 111lg~lt 
do tllat· bnt. the foreman himself, and al,o the mnn III 

the shifting room, would be neglecting their duties if 
the\, a11o\\"er1 a lllan to do so. 

7 8. Would a foreman miss a man in thc mefll hour? 
-No' it would be possiblC' fo!' a man to go there then. 

79. 'When and wl1('l'e does th e> .man in the shifting 
room haye his meal 1-1 canll0t say, but prohably in the 
shifting- room. 

flO. The instances in which YOU have fonnd Ipatche3 
have always occurred before t1;e men got into the fac-
tory?-Yes. . ' . 

81. And therefore in the clothlllg ",ll1ch, If the regu-
lations were properly carried out, would not be worn in 
the factory ?-'l'hat is so. . . 

82. There has becn no case of hndmg matches on 
a man when at work ?-Not in my time. 

83. Is there anybody charged with the duty of super­
vising th~ foremen, and seein!:\" that thp)" actllally (10 
the :searchini!: they are required to do, by ,udd:nly 
making a raid upon the men worki~g III the Yal'l?llS 
b'lilc1ing;;, and making them show theIr pockets?- \ es, 
if considered necessary. 

84. Has it ever been considered necessary ?-1 have 
not known of men being searched in the danger 
huild.ings. 

85. Have you done it ?-N 0; we have very often 
searched the buildings. 

86. Does Captain Nathan do it ?-He searches the 
buildings very often. 

87. Does he make it a practice of searching the men 
at uncertain times ~-I think not. 

88. The Chairman. Does the foreman search all the 
men to see that they have no pockets, or only every 
second man ?-He is supposed to search them all. 

89. Practieally tbere are two seal'chings, but the first 
one, I understand , applies only to a percentage ~-Yes. 

90. Colonel Lloyd. What is the percentage ?-About 
50 per ceut. per week. 

91. The Clwi1·11zan. Have you eyer found any 
matches lying about within the filctory gr!)lmds?­
Yes; we have found some near the gun-cottClll factory 
and some neal' the cordite flCtory. 

92. Colonel Lloyd. 'What is the penalty for a man 
found with matches ~-He is discharged on the spot. 

93. Colonel J}[ajelldie. T hat would apply whether 
t.he matf!hes were found at the gate or in his clothing 
in the danger buildings?-Y e~. 

94. Supposing a mall arriving at the gate finds that 
he has some matches in his pocket, how f!an he excul­
pate himself ?-He can hand them over to the police­
man. 

95. He gets no punishment for doing that ?--No. 
96. The special clothing worn is supplied by the \Var 

Office, is it not ?-Yes. 
97. Is it made without pockets?-Yes. I am yery 

anxious now that the mcn should have underclothing 
for putting on supplied by the War Office, so as to 
avoid hayin~ any private clothin~ at all. 

98. Colonel Llo.yd. Is there allY reason to suppose 
that a mall would shove a box of matches under his 
·shirt ?-It would bc a dangerous thing to do; besides 
which, he might bc found out. 

99. Sil' F. Abel. Have you ever had a case of surrep­
titious smoking broui!:ht under your notice ?-N 0; I 
have never found anything of that kind , 



100. The Chaij·jlwn. What is your alTangement with 
regard to latrilles ?-There are d~y eartn clo:-;et;;. 

101 . Have ~'ou e,'er found 'llien smoking t.here ?-N o. 
102. Do they smoke after meals in the dining-100m? 

-No. 
103. Colonel l.fajendie. Is the >pecial clothing uni­

versal in every dar.g,·r buihling ?-Yes. 
104. How are the dining rooms warmed ?-Tbose 

which are not near a danger building have an urdinary 
open kitchE'n range, bllt those which are in a dange!"ous 
position are warmed by gas. 

105. Vlould a man working in a danger building be 
allowed to go into the room which has the fire?-
Yes. • 

106. Wherc did the men who worked in the house 
where this accidellt happened ha\'e tlll;ir meals ?-Tbeil' 
dining room was about SO yards fl'Om where the 
accident occurred. 

10i. How was that heated ?-B,' gas. 
lOS. W,"re those men in the hallit of going to their 

night meal togetllL'r ?-Yes, they all went together, the 
fGreman as well. 

108. 'V ould they be allowed to bring any portion of' 
their meals illto the danger buildings ?-:'II o. 

110. vVould they be allowed to bring a bottle for 
tea illto the danger building ?-No, that would be 
contrary to the rules. 

111. Ha,'e you ever heard of any irregularities of 
that sort ?-N o. 

112. How long had the foreman been foreman of that 
particular huuse ?-For a considerable time, bef'ore I 
wellt to vVulthalll. 

113. Aud had the men be('n in the house for S0me 
ill1e ?-They haa all been there for more than one or 
two ycars. 

114. Then there were no recruit.s, if I may so call 
them, in the house ?-N o. 

115. Is there anything in the regulations with 
reference to repairs to the machinery or to the 
buildings ?-In what way? 

116. Suppo,ing a machine was found to be out of 
order, what st .. p" would the foreman, or the workman, 

, or allY pt'rson "ho ai,co~l'rpd the dpfect, take to put it 
right ?-The n.achine woul(1 he at omc stopped; if it 
were ni~ht time it wouLI ha\'e to remain till the lIext 
mornillg, but if it were day time the repairs would be 
taken in halld at ont'e, 

117. Is that formulated in some written order ?-No, 
I thillk nllt. 

118. If a man founel anything wrong with a machine 
would, he b" adi!lg wrongly in repairing it then and 
thc-re himselU-Y,s. 

119. Is he forbidden to do so ?--Yes. 
120. 'Where is the regulation that forhir1s him to do 

it ?-I canll'Jt say that there is any regulation, but tbat 
is the rul",. A mechanic is kept specially to do such 
things as that. 

121. \Vould the foreman carry out such a repair 
himsvlt ?-2\0. 

122. Have yon h:ld any cases of that rule being 
transgressed ?-No. 

123. W <mid any instruments be allowed to be kept 
in those place's for repairlllg: the mac:hines ?-There 
,,"ould be a spanner there for screwing up the 
machines. 

1:!4. Whose business would it be to do that work? 
-The mechanic's. 

125. Th"'fl the mechanic would not have to bring all 
his tools to tne hou'e ?-No. 

126. Sir. F. Abel. 'iVollld he be close at haud?­
Yes, 1Il the day tillie, but at night the machine would 
ha"e to be ~topped if anything went -,nong. 

127. Colonti Lloyd. Would the l'epairing' of one 
madlllle ('allSe the ~toppnge of' all the other machines 
in tile ~all!e hou,,,, ?-Yes. 

12S. And wOllld <oll the powdpl" he removed from the 
huu,e "hile that WilS f('oing- 011 ?-Yes, that is the rule. 

129. ::)l '/' P. A bd. WllUt is the u~i/:'ct of keeping a 
~pallller ill the hULl,e if the men ar", turbidden to use 
it in auy way ?-It is to ob\'iate the neC4!ssity of carry­
illg' all the tools aumlt, I suppose. 

130. Colonel l.lajendie. Would not the presence of 
the spilnner be to ~Otl1e extent a temptation to the fore­
man ?-All the machines were working- wlwn the 
exp,osiqns occurred, a spanner could 1I0t be used when 
the nlachine was in motion. 

131. How do 'au know that all the machines were 
working r-The firemen who got down there first told 
me that t.hey were working; the wheel was working 
tbe whole of the time, and it was only stopped by the 
roof falling in. 

132. TIle Cltainllau. 'Vhat were the machines 
used ?-Cam machines. 

133. Are they so constructEd that part of the 
machine comes down, and part comes up in pressing' a 
prism ?-Yes, two parts meet together in order to press 
the grain powder into a prism. 

13-1. There is a drill, is there not, in the centre of 
the prism?-Y t:'S, a pin runs lip the centre of the 
bot tom plu!'gl'r, and enter~ the bOLtom of the top 
plullger. 

135. It ~ometimes occur" does it not, that these 
macllllles get clogged?-Ye~, that is a cbaracteri:stic 
of the"e Ilwchines; the du~t ge.s down between the pin 
and the plullger. 

136. How is the clogging discon'red first of all ?­
They would find that out hy the friction, and the stifl~ 
ness in the working of the Illachine. 

137. Would the prism be faulty in shape in allY W:1~ i' 
-:'11'0. 

138. What are the nins m;lue Of'?-GUll melal. 
13!!. ITow are they -cleaned ?-Tht-'y are washe;l out 

with water. 
140. 1iVho does that ?-Thc men themselvl's, under 

the supervi.,ion of their foreman. 
141. In the case of one of tb('se machine'S gettillg' 

clog'gcrl, would that necessitate calling' the furl'nlal1, or 
would the men put it in order ng,lI11 011 their 01\'11 
acc'JUnt ?-The whole of the machiue would have to be 
stopped in order t() wash it out, and I pr('sume the men 
would call the foreman. 

142. Colonel Majendie. I see that some of the l'ules 
refer to particular houses ; hl're for instance are the 
rules for the cam house, are tbo~e the only rules applic­
able to that hOLl~e? -He~ides the particular rules, the 
" general" rules would also apply to the particular 
hOlls('s. 

143. Is there anything else post~d up 7-N o. 
144. How are the pl'isn.:s taken away?-They are 

taken away in co"ererl tra~'s. 
145. vViJere do they take thrlIl out ?-Through tltis 

uoor (see Append i x I.), and along the passag-e to the 
boat; the ho'at which bl'iugs the grain takes away the 
pri~llls. 

146. But the powder is in the f'orm of grain when it 
comes here ?-Yes. 

147. Has it been dried ?-No. 
148. What amount of moisture would it contain?­

Ab(}lIt 8 per cent. 
149. What particuiar powder is it ?-E.X.E.; it is 

rathPl' a quicker powder tban the brown powder. 
150. Whllt is it used for?-For the 6-inch B.L. gun, 

and I think abo for the 12·5-inch M.L. gun. 
151. Had that particulnr powder been made up f'or 

some time in this particular hOll,e?-Y t'S; "'e made 
it for seve II months la,t year, the work of tbe 
house had then to be stopped in order to g'et in a 
new waterwheel, and I think we had been workillg' 
again about tnree weeb when the accid",nt happened. 

152, Had there previously been any other a'!citient 
in this hOl1se ?-No. 

153. And, \vith regard to the pOInter used at the 
time of the accident, was it in all rl'spects ::;imilar to 
what had been used before?-Yes, there had beel: 110 

variation. 
154. vVith regard to the ingredient", uo you know 

whett.er they wele the same as you had ueen using for 
SOllle tinw ?-Yes. 

155. Had you changed at all th e-Eources of supply? 
-No: 

156. Can you tell us what precautions are taken in 
order to prevent any foi'eign substances getting into 

the powder ?-Tbe sulphur, is put through a sien', 
the chareoal is also put. tll,ro\1gh a fine mesh;, the 
saltpetre is not be.cfl;use It IS damp, but the IIllxed 
inCfreciients, after nllxmg, are put through a SleH~. 

"'157. In that sifting, after mixing, have you found 
y foreiO"n substanct's?-Yes, about three days after 

~~e explo~ion I found, in the si e \'e, a pebble, ahout the 
size of a pea. It is a long time since we loulld such a 
thing as that. 

158. Can you say at all where that came f'l'Om?­
No I have no idea. 

159. I suppos~ the ingredients, from the time of 
siftinO' are all kept in clean houses?-Yes. 

160: Are all your powder buildings wood lined, are 
they lined I"ith anything?-Yes, with only one eXct'p­
tion but I 11:1\'e !lot used that house because it is not 
lined; my predecessor declined to use it, aud I ha Ye 
done so. too. 

161. 'The ingredients are sifted, and the fOJ'( ·i:.;n 
matter presumab ly excludd, but in what are .ti!,'y 
carried jJ'om one house to anolher ?-After the llllXlIlg 
they go to the mills sometimes by tram, sometillles by 
boat: the boats .l,re alwa~'s covereu. 

16':l, Then nothinl!: could fall in while the boat \"lIS 

passino' under a bridge, for instance ?-No. 
163~ And are trams ~illli]arly co,'l'red r-Ye<, In 

bornE instr.nces the ingl'eliic'llts go to the drulll bOllS" , 
and then they do not wallt milling for so lung; lJUt 
utherwise they go straight to the' mill. 

164. Do YOll think the houses are properly con­
structed as far as the lining goes; is there any oppor­
tunity for bits of brick or other particles getting 
into tbe mixture ?-N'ot in the houses we use at 
present. 

165., But with regard to those you were using at the 
time of the accident ?-One of the granulating houses 
bad a slate roof, and I have asked that that roof may 
be replaced. , 

166. Had ihi~ powder been through that granulating 
houslo' ?-I cannot say. 

167. Is that a nOew house 1-No, it has been III 

existence for some years. 
16S. ('an you t<>ll us how the hOtlsr. where the acci­

dent oCClaT~? was lighted ?-By electric lamps, and 
they were entirely outside. 

i69. Did the wires puss into the house in any way? 
-No, 

170. SilO F. Abel. ,vVere the electric lights enclosed 
in water ?-Some of them, not all. 

171. The enclosure in water would rrevent eyen a 
remote possibility of fire getting into the house?-Ye~, 
ancI it would also pre,'ellt the powder dust stayiug 
about the lamp. 

172. Colonel llfajenclie. Was it at all a dusty hOllse 1 
-N 0; though, of course, there might be some dust 
from the prisms. 

173. Was there any du::;t about outside 'I-No. 
174. Had you been in any Why concerned with put­

ting up the electric light ?-N o. 
175. Has that been put up since you went there?­

It has been altered since I we:lt there. ' 
176. Are you satisfiecl with it ?-Yes. 
177. So iur as you could see, was tllf're anything in 

the electric light that could endanger the place? 
-No. 

17S. Do you propose to hand in any descriptiOli 
or drawings of the machines ?-I can hand in some 
photographs and descriptions of them if required to 
do so. 

179. Are there any workin'" drawinO's of' the 
. "' 0 0 

machll1es; who supplied them ?-They were got from 
Germany. vVheu we got them first th.:?y were made 
entirely of steel, but we found that in the working they 
got quite rough. 

ISO. The Chail·man. Had you any accidents with 
them when they were all steel ?-:'IIo. The steel 
bushes, alld pins, Ull.d plungerR were all removed, and 
repla~ed With othe1·s made of gun-metal, ancl that 
was found to be an improvement. We found that the 
saltpetre acted injuriously on the steel. 

lSI. C~lonel ,i)!faicndie. Will you supply us with 
working drawings of' the machines if possible?-Ye~. * 

lS2. Are ~'ou, as Superintt'ndent, personally respon­
sible for the working' of the r.1acilines?-Yes. 

IS3. Haw you been sati~fi,!d with these particular 
machines ?-Yes, quite. 

]S4. Have you recei"ed any complaints with regard 
to them ?-None ,yhaterer, excppt after the accident. 

IS5. vVhat were the complaints then ?-At the in­
quest, two of the men 'said the pins got hE·ated. 

IS6. And no fault of' that kind Ims brought to your 
notice before ?-No. 

IS7. Sir F. Abel. 'Vas there not some statement 
made at the inquest to the effect that a plunger was 
destroyed ?-After the accident a plunger was fTlll!ld 
broken, out it \Y~S e" ident it m11st have got brokell 
aftn the accident took p\:tcc. A large iron screw, 
about 2 inches long, was fonnel in between the bush 
:1I1d the plunger, all~l we t.hillk it must have fallen fi:om 
the rOJf, bl'e ruse such a thing eOllld not possibly have 
;;ot into the ro()m in al,), other way. 

188. Colonel .1f ajenclie. Had you eler received 
rCilClrts a, to In'okl'11 pillng~rs bef'ore that?-Yes; 
alJllut thrl'e days belore the acC'ident a plunger iJroh', 
and the lllechallics had to put in a new olle. They arC! 
now madl' of phosphor-bronze, or gun-metal. 

189. \Vho replaced it on that occasion ?-The fitter. 
1 gO. Do you know the man?-Ye~. 
191. Before h~ rl'placed the p!unger, was the h')u <t: 

absolutely cleared of powder ?-I ~hould imagine so. 
192. It ought to bal"e been?-Yes. 
193. Is it a usual thing to replace plungers during 

night work 1-It takes some litlle time to do it. 
194. Can a foreman do it, or must a mechanic do it? 

-The f,)reman, I thi!lk, could do it. 
195. Si7· F. A vel. Is a spanner the only instrument 

required ?--A tUl'llscrew and a spanner. 
196. Colonel l.Iajendie. Were they both kept there? 

-Yes. 
197. Have you known many casell of accident in this 

class of house before ?-~o, none except the breaking 
down of machines. 

198. I understand it was a stormy night. Was there 
any lightning ?-Not that I saw. 

199. Have the buildings lightning conductors?­
Some of them haye, Lut I do not thinl, this building 
had one. 

200. Colonel Lloyd. Was it an open slate roof?-It 
was a wooden roof covered with tarred felt. 

201. Was any mortar or ccment used in it.s con­
struction ?-No, except in the south gable end, which 
was of brick. 

202. Sil' F. Abel. 'Vas it whitewashed inside?­
No, I think n()t; it was match-lined and varnished. 

203. The Chairman. Do you think that felt roofs are 
dangerous?-Yes, I think they shollld he replaced by 
zinc. 

204. I U11derstand the floor was covered with 
leather?-Yes. 

205, How was it kept down ?-It was nailed down 
with copper nails. 

206. Colonel lt1ajelldie. Where is the nearest 
building with any tire in it ?-The water warder's 
cottage and the dining room are about 70 yards off, 
towards the north. 

207. If tbere were sparks would they be carried 
towards this building ?-No; til ere is no coal fire 
allowed in eit her of these houses, only gas. 

20S. Where was the nearest chimney of any sort 7 
-The stearn mill, which has a high shaft, about 
130 yards off. 

209. Have you any locomotive engines running in 
any part of the works ?-No, none at all. 

210. So far as you know was there any external source 
from which a spark could have reached the house ?-No. 

211. ,\Vhut are your regulatiolls with referenee to 
the u~e of cotton waste aBd thillgs of' that sort ?_ 

;; rhe witness subsequently supplied the Secretary with 
photographs of a cam machine which are to be found in 
Appendix II. 



N one is allowed in the building at all; there is a 
l'ceepbcle out~ide the building where they can put thc 
spongc cloths; cotton waste is not used. 

212. Where did that receptacle stand with refcl'encc 
to this particular building ?-It "as at a safe distance 
ii·om the huilding. 

213. W'hat lubricating oil do you use ?,-We use a 
machine oil which appears to be a sort of mixtul'(:'. 

214. It is not wholly a mineral oil ?-I think not, 
but I cannot say accurately. 

215. So far as your knowledge goes is the work as 
carefully carried out at night as in the daytime?­
Yes. 

216. Is it the case that night work has been stopped 
since the accident ?-N 0. 

217. Do you see any reason why it should be stopped? 
-No, I should like to point out that we haye had only 
four fabI explosions since 1B4.0. The first happened in 
1843, at 2 o'clock in the afternoon; the second in 
1870, also at 2 o'clock; the third in 1890, at 6 o'clock 
in the morning; and the fourth last December, in what 
may be called the middle of the night; so you sec 
only one explosion has taken place in the night sincc 
1840. 

218. Colonel Llo!Jd. Is any inspection made by any 
outside official at un()ertain times of the night ?-Yes, 
the master millman has to go through all thfl houses in 
the night. Occasionally my assistant goes through the 
houses, and I do the same. 

. 21 ~ .. Does the master millman make any reports of 
hlS VISlts ~-N 0, not to me, but he might to the master 
workcr. 

220. Would he be the official who would notice 
!lny irregularities ?-Yes, but there is no check upon 
him. ' 

221. Colonel J.fajendie. Have you a system of tell­
tale clocks ?-No. 

222. With reg'lrd to the men working in the house 
harl you any personal knowledge of them, could you 
say whe~her they were in a proper mental condition? 
·-1 belIeve they were aU intelligent and steady 
men. 

223. Had you any idea that any of them had, say, 
a desire to commit suicide 1-1 haye had no knowledge 
of that. 

224. Had they been working there for some time, 
:tnd weIC thev sane and sober men so far as YOIl 
knol\' ?-Yes.· 

225. They had to come in at 5 o'clock, I under­
stand ?-Y cs. 

226. Could any of them get out at night ?-Only if 
one of them became ill, and then the foreman would 
have to pass him out. 

227. Colonel Llo.yd. It appeared, I think, in the 
report of the inquest, that there was flome heat in the 
machines, will you state to the Committee the tem­
perature at which gunpowder explodes. and say what 
reference that would have to the temperature of the 
machincs on which a man could only just bear his 
han:l ?-I think you cannot bear your hand on anytbing 
over 150 degrees, alld gunpowder, I understand, ignites 
at somewhere about 500. 

228. Have you eyer heard of any instance in 
which one of these cam machines exhibited such heot 
that a man could not bear his hand lIpon it {-No; two 
men stated that at the inquest, but I have by me the 
eyidence of a number of men in contradiction of those 
statements. 

229. Will you append that to the report you are 
going to make for us 1-Yes (see Appendix VIL). 

230. Colonel Majendie. vVere those men paid piece­
work, or time-work ?-There is no piece-work what ­
e\'e1'. 

231. vVere they then being paid at the rate at which 
they had usually been paid ?-Yes. 

232. There has been no alteration recently in their 
rate of pay ?-That is so. 

233. Then they would have no pecuniary advantage 
in hurrying their work ?-N 0, they had ample time to 
get their task through. 

234. If a man saw a machine damaged would he 
have any personal interest in correcting that without 
sending to the mechanic ?-No, none. 

235. Would he lose any pay by such damage ?-No 
nothing at all. ' 

(The }Vz'tness withdrew.) ' 

Mr. FIN1)J,AY, examined. 

236. J'l.e Ciwi1'?nan.. You are employed in the 
ltoyal Gunpowder Factory, I believe ?-Yes. 

237. What is your position therc ?-I am the master 
worker; I have the management of thc men in the 
gunpowder branch, and also of t.he men in the gun­
cotton branch. 

238. Is your position equinl.lent to that of a 
general manag'er in a private concern ?-Yes. 

2:39. For how long have you been employed at 
Waltham 1-33 years last December. I entered as an 
apprentice under my father; I worked in every de­
partment as an apprentice first, and then afterwards as 
a workman. My father was master worker there 
before me. 

240. Colonel l1Iajendie. How long has this house 
he en used for its present purpose ?-Since 1887. 

241. 'What was it used for before that ?-Formerly 
it was what was called the No. 10 mill, it was one of:' 
the older mills, and was used as an incorporatino- mill 
with two pairs of run~ers. t:> 

242. vVa8 the construction of the house at the time 
it was a mill similar to what it is now ?-N 0; :I.t the 
time the cams werc plac1ed in it the buildino- was match­
lined with a wooden false roof over that. t:> 

243. What waR the construction of the building at 
the time of the explosion ?-Felt roofed 'outside, I 
think. 

244. How was it lined ?-Match-lined boards, and 
varnished, 

245. Si1' F. Abel. How was the roof protected ?_ 
By an inner roof, match-lined, too. The outside of the 
roof was tarred; the sides were wood and tarred; one 
end, the south end, was briCk. and the other end was 
of wood. 

246. Colonel 11Iajendie. ~'ere there two cams in 
each part ?-Yes. 

247. 'Vere there any openings in the parti tions near 
the water-wheel ?-N 0 doors, but there were shafts, one 
on each side of the water-wheel. 

248. Then the shaft passed through tbe partition into 
the house?-Yes. 

249. Could any dust get throug'h th ere ?-I do not 
think it possible. 

250. Could a flash pass through ?-I do not 
think so. 

251. Why not 7-In the first place, the water-wheel 
was going at the time of the accident, nnd all the inside 
woodwork is as good now as when it was first put 
thcre j there is not a scorch on it, at all, but the out­
side is burned. 

252. Then are yon distinctly of opinion that there 
was no flash of flame throagh the partition ?-Yes. 

253. Colonel Lloyd. Is there a bearing fo!' the shaft 
where the partition wall is ?--Yes, inside. 

54 Would that completely close the hole ?-The 
2 d' .1' comes close round the shaft up to within, woo W01, . h 
h 0 one-sixteen th of an mc . 

Per ap~, "'1'1 . , t 
5 · /Volonel Ma?endte. lose parhtlOns were no 

2 t>. v' ." I' I 0 NJ th 
I I ted to reslst an exp OSlOll, were t ley '-J. 0, ey ca Cli a , ' 1 

not put up With that IC ea. 
we~~6. ,,vas the, floor covered with leather?-Yes. 

257. All over [-Yes. . . 
2-8 vVith re(Tard to the passage wl1lch ran along Jll 

fron~ ~f the hou~e, ,was there leather on the floor ther~ ? 
No ollly wood. It was a clean floor. 

-<)"9 Was the floor all on the same lo\'el ?-No, the 
I d~ill floor was covered with another floor, and I 

~I; ould say that was about 9 inches or 10 inchcs above 
the old floor; the flo~r was really made level to the 
base of the cam ma~llll~es. . 

260. Then in bnngmg powder lIlto thc house, one 
would have to step up a little?-Yes. , 

261. How did the men bring the powder mto the 
house ?-There is a platform direct from the river here. 
[The witness then d~scnb~d, .by means of the plan the 
procedure followcd ,Ill bnngmg powder frum,th~ boat 
to the house, and sald there was a shght mrJatlOll to 
the nsual course all the night i!1 questiun (I;he platform 
from the water to the house at the south end of the 
building not being used) which he ujlderstond from 
one of the men was owing to the very high wind that 
,,'as blowing.J 

2G2. IV as the proper way of gctting a barrel along 
to roll it on its chinc?-Yes. 

263. H:lYe you, in the course of your experience, 
e\'er known men to take barrels nlong in any other 
way?-No, I hnyc llC\'el' seen a lllall drag u barrel 
alan". 

26.1. How would a man get it on to this step (see 
spot marked B' on tho plan, Appendix~.) ?-I~e \~ould . 
tilt it half way up, allclmove lt on the Side or lIft It. 

265. Sir F. Abel. Do you think there would be 
any possibility of a lUan stumbiing thor~,.and t!le barrel 
being thrown down, and the man fallmg on It ?-N 0, 

and even if he did, I fail to see what harm would 
come of it. 

266. Colonel Majendie. Oould the man see?­
Yes. 

267. How was the passage lighted ?-There was an 
electric lamp opposite the middle of the watcr-wheel 
which showed a light in the passage itself. 

268. Sil' F. Abel. In bringing the powder into 
the house would a man always have clean shoes on ?­
Yes. [The witness then pointed out on the plan the 
position of the places for changing boots, and said he had 
found the boatmen's dirty boots on board the boat, which 
proved that they had not put on their clean boots in 
one of the rooms.J 

269, Colonel Majendie. Is the inside of the boat 
t reated like the in~ide of a powder mill ?-Yes, cer­
tainly. 

270. About what time after the accident did you 
reach the works ?-,The explosion occurred at 25 
minutes to 3, and I arrived there about a quarter 
past. , 

271. Did you see anything 011 the remains of the 
man Watts which pointed to an explosion as dis­
tinguished from bnl'lling?-I could not tell, he had no 
limbs, he was burned almost to a cinder. 

272. Were auy of the others injured as much as he 
was ?-No; I think he was killed on the spot whcre he 
was. [The witness then explained, by means of the 
plan, how the mell got out of the various buildings, and 
how they were ahle to assist each other.] 

273. ~'as there allY evidence of thp, explosion of any 
quantity of gunpowder at any other part than where the 
Lody of 'Vatts was foulld ?-"V hen 1 gut to the place it 
was in flan1l'S, and I had no means of seeing anything 
more than anyone else could see. 

274. Is there any evidence of a crater lte1:e (i.e., where 
the body of the man 'Vatls was fouud, see Ap­
pendix 1.) (-No. 

275. Was any portion of a barrel found the1'e (i.e ., 
where ~he body of the man vYatts was found, see 
Appendl" 1.) ?-No. 

27G.Was anybody able to see what Watts was doing 
at the time of the explosion ?-The wounded men told 
me ns much as they knew of what happened. [The 
witness then described, by means of the plan, how and 
where vVatts and Ba]ey were employed at the exact 
tiine of the explosion (Bailey in passing frolll th(~ 
south to the north end of the building Illet vVatts 
rollillg a barrel of powder into tbe south end), an~ also 
what action the other four men took at the same tune.J 

277. Si1' F. Abel. Thcy used E.X.E. grain, did 
they not?-YeE. 

~78. Does that produce any violent effect, eycn if 
exploded in a granulated condition ?-No. , ' 

279. It differs very much from the ordlllary S.G., 
does it not ?-Y cs, and the density of the grain in this 
condition is such that it oums as slowly as a pris:n; in 
fact, the density of the grain very neady equals that of 
the prism. 

21)0. And in addition to tbat, how much water would 
it contain ?-About 4 per cent. 

281. Then you could not possibly expect to find a 
crater ?-N 0, we can hardly say it cxploded, it burned; 
and that is shown by the fact that somc men working 
ill the druTi} house had time to put on their boots, gct 
their electric lamp out of their cupboard, and get 
wi1 hin 30 yards of the house beforE\. the other explosion 
took 'place. 

282. Colonel llIa:jendie. When Bniley met him, was 
'Vatts rolling a barrel ?-Yes. 

283. How mlwh did the barrel contain ?-About 
90 Jb. 

284. Can you say what powder was in the boat?­
The boat:llen had emptied one house, and the man was 
taking a barrel of grain towards the other; I find there 
are about 12 barrels short of what was in the boat and 
what was in the house. 

285. Do you think that the whole stock of powder 
that went off was 12 times 90 Ib.?-Y cs. 

286. And nearl I' all of that was in the form of prisms, 
was it not ?-Exc~pt those two barrels which had been 
put in the north end, one barrel Watts was rolling and 
one in the boat. 

287. Is the boat very considerably injured ?-Yes; 
but the bottom of the boat is not hUl't, although it leaks 
a little at the side. The half of the top where the 
barrel of powder was is pushed off the top. 

288. If there had been anything approaching all 
explosion the boat would have c1isar peared, would it 
not?-Yes. 

289. EI'I~n with the explosiou of 100 lb. ?-Yes. 
290. Colonel Lloyd. Is any part of the boat to be 

seen now?-Yes, one half of it, the other half is broken 
to pieces. 

291. Colonel Majendie. vYhen \"ere you last in this 
particular house ?-On the Monday, tho accident 
occurring carlyon the following Wednesday morning. 

292. Were the same persons there on the Monday as 
were employed there on the "Vednesday when the 
accident happcned ?-I was there at the tillle of the ' 
day shift only, and llOt when the night shift was there. 

293. "r ere those men accustomed to being employed 
in the same house? - Yes. 

294. \Vere they familiar with the whole of the 
working of the house ?-Yes. 

295. Were any of them new hands to tbis particular 
work ?-No, t!ley were old hands at it. 

296. How long has Bailey, the foreman, been working 
in that house ?-Ever since it started, in 188'7. 

297. Was he a good man?-Ye~. 
298. 'Vhat would you say with regard to the others? 

-They were the best lot of men we ever had. 
299. Was there ar.ything strange in the conduct of 

any of them, anything which attracted your attention? 
-No. 

300. Colonel Lloyd. 'V ould especiaily good men be 
selected for specially hazardous employment;; ?-These 
four men were selected on accouut of their good 
conduct and ability. 

301. As a ruJe are hazaruous employments given to 
selected men ?-Yes; we select all our men. 

302. Colortel ~lfajendie. Did you regard this as a, 



specially dangerous house ?-No, nothing beyond the 
general dan~er attaching to the making of gunpowder. 

303. Sir F~ Abel. I belie\'e you wcnt to Germany 
to see the workiu!!: of these cam machines?-Yes. 

304, And you ca~e to the cont:lusiol1 that they were 
safe machines?-Y fl~. 

305. And were the machines in thi~ house similar 
to those you saw working iu Germany 7-Yes, 
gcnerally. 

306. Had they been altered at all?-Yes, we had 
taken the steel pins and bushes ont, and put phosphor­
bronze ones in in their plaees. Those alterations were 
made upon my recommendation. I found that in the 
workin'" the steel pins got scored. 

3U7.
o
Will you deseribe generally the principle of 

the cam machine ?-The press eonsi st~ of six moultls 
whieh are made of bronze; the grain is fed into 
them. by a sliding- 1 able, having six fillers of ~un , 
metal, whieh are themselves fed [I'om a hopper, mto 
which the grain is poured; the table moves backwards 
and forwards, and besides serving to carry the charges 
it pushes forward the prisms after having been pressed, 
There are two sets of plungers of bronze, top and 
bottom; through the latter, which serve a$ guides, pass 
the bronze needles which form the channels. The 
upper plungers have holes int~ which the needles p~ss 
when thev comc down to give the pressure. Ihe 
whole is \~'orked by means of eccentrics. 

308. Did you hear of any accident with those 
machines haviu!;, occurred in Germany ?-N 0, and 
they went in anrl out of their houses with dirty ~oots: 

309. Colonel M ajendie. "Vere those alteratlOns III 

the machines made long- since ?-Yes, we did not work 
them in their original for:!1 for long. 

310. How long had this house been enga~ed with 
this particular class of work?-We worked it from the 
1st of April, of last year, up to the end of September, 
and then we had to put in a new water-wheel, the other 
being a very old one, which had belonged to No .. 10 
mill. With the new wheel, we had been worklllg 
six weeks when the accident happened. 

311. And during that time had there been any 
special alteration made ?-~o. 

312. And 110 accident of any kind from explosion or 
from fire ?-No. 

313. With regard to the stuff you were making, had 
you any cognizance of the sources from \Vh~nce the 
saltpetre, and sulphur and charcoal were den ycd ?­
The ~altpetre belonged to someone fl!.se, but the char­
cbal and sulphur were in my charge. 

314. And on the night of the accident, were the 
charcoal and sulphur the same as had been used since 
the hou~e waR reopened ?-Yes. 

315, Were they subjected to the same sort of ex­
amination ?-They were passed through a 32 mesh, and 
then when they were mixed with tllfl saltpetre, the 
whole of the mixture \\'as passed through another 
sieve. 

316. The object of that was, I presume, to exclude 
dan;l;Erous foreign substances ?-Yes. 

3'17. Have there been any, or many, cases in ,vhich 
"ou have found something ?-No, wc ha\'e r.ever found 
anything except bits of wood, or a copper nail. 

318. Has anything been fonnd since the accident? 
-Yes, we fonnd a stone on the mixing house sieve, 
a pebble about half the size of a pea. 

319. Can you suggest how that came there ?-Nu. 
320. W'hat was it found in ?-In the mixture of 

saltpetre, sulphur and charcoal, but as the two latter 
had been passed through a 32 mesh, the supposition 
was that it might have come in in the saltpptre, but we 
cannot say for (·ertnin. 

321. Tllere have been, I suppose, from time to time 
all sorts of \ hin~s found in the ingredients at Wal­
tham Ahbey ?-I do not know. 

322. Do you not know of a room whcre a number of 
such specimens were kept?-We have fonnd such 
things in the powder, but not in the composition. 

32.1. Haye you in this particular composition and 
powder found anything at any time ?-No. 

324. Does ihe powder go into any unlined house 

during the mixing of the ingredients ?-The mill is 
an unlined house, it has only a single roof. 

32·~. What is the ruof made of r-'Wood, the walls 
are of brick. 

326. Are they lined ?-~o. 
327. Whitewashed ? -Yes. 
3:J8. Sil' P. Abel. Is the wooden roof . whit.e­

washed ?-I do not think so. I think it is only 
painted. 

329. Colonel Majendie. Are the walls in such a 
condition that any brick particles could become de­
tached from them ?-No. 

~30. Could any particles become detached fnm the 
roof?-No. 

331. 'What is the next house?-The breaking-down 
house, which is of wood and iron. 

332. Could any grit become detached there ?-No. 
333. What is the next house ?-The press-hvuse, 

that has a "late roof lined inside with wood, and so 
has one of the granulating houses, but not lined inside, 
but this particular powder did not pass through that 
hOllse. 

333a. Arc you satisfied with an unlined roof~-No, 
I am not. 

334. SiI· P. Abel. Is that granulating house a modern 
house ?--It is a.n old house, about 50 years old. 

335. Colonel Jl ajendie, Has it ever been lined?-
~o. . 

3:36. Is it now used ?-It has not been used since the 
accident. 

337. What is the next house?-The dusting house, 
which is also of wood. 

338. Sil' P. Abel. Are the hoppers of the cam 
machines provided with lids, or are they open? - They 
are open. 

339. Colonel ilIajendie. How are the linings fastened 
on in the houses you ha\'e detailed; are they nailed on ? 
-The new hOllses have iron girders, with ir'Jn screw­
bolts supporting the girders, but the iron bolts are 
covered with leather. 

340. Do you think it at all possible that a nail, or a 
portion of a nail, lllay haye fallen from the roof of any 
one of those houses into the powder in passing ?-N 0, I 
think not. 

341. Will you tell us what happened after the powder 
was brought into the house ?-Rudkin would put 
it into the hopper. [The witness then expla\ned 
how the man carried ont the yarious operations, 
pointing out that the amount of powder put into 
the hopper considerably afferted the process of output 
and the dcnsity of the prism.] 

342. How lI1urh dues the hopper contain ?-As near 
as p<ssible 40 lb. 

343. What is the hoppel' made on-Gun metal. 
The man in front of the machine sees that the charger 
comes over the bll~hes and ~.ecs lhat the charO'er pu,hes 
the prisms off; he then puts the prisms "on a tray. 
There Ilre 24 prisms turned off in a minute. 

344. Are they arranged on the trays by hand?-Yes, 
a full rack holds 280 prisms. That is all the men have 
to do while they are actually at work; and the order 
is, if anything gets out of gear-for instance, such as a 
charger not coming' far enough over to push the prism 
off, or say a plunger did not come forward enou"h to 
push a prism out-then the machine would have to be 
stopped. The object of l1avinb two men there is to see 
that those two operations are properly carried out. 
[The witness then explained, by ll!eans of a dia"ram 
how the working of the leyers was carried out \Yh~n th~ 
char~er or the plungers got out of order.J 

345. Had y01.1 had any complaints from anybody 
about anything regarding the machines ?-N 0, 110' con;­
plalllts. SOD\etime~ I wpnt in and ~,ked Baiky," is 
e\'erything all right?" alld perJpps he would suy "yes," 
or " olle of the pins got stopped up and bok a little 
10lfgel' to clean." 

346. Had you any complaints about the pins getting 
bent?-No. In 1887 the pins were comtalltly broken 
because when the powder gets dry in the plunO'er th~ 
pin is snapped off at once; we therefore mad~ holes 
in the plungers, and water was put in to clean them 

347. Sil' P . Abel. Are they washed periodically?­
The foreman has the discretion of cleaning them after 
one, two, three, or fOllr cases, but four is the outside 
limit. 

348. They do not wash them until they have a diffi­
culty with the ma'!hine ?-They always wash them 
when they have done four caRes ot' prisms; but they do 
not wash them before that unless there is a difficulty. 

349. Colonel MaJendie. Have you had Ilny com­
plaints made to you about these machines beiug dan­
O'erous ?-No. 
" 350. "Vas not something said about thcm at the 
inquest ?-Yes, about the pins getting helLted; but 
that was not true. 

351. Such a thing has not, at any rate, heen repl'e­
sented to you ?-N o. 

352 "Voul<l it have been Bail ey's business to have 
represented that to JOu ?-He wo~ld not have waited 
to represent it to me; if hc had only thought there 
was something wrong he had written instructions to 
stop at once. 

353. Sir P. Abel. Is the breaking of plungers of 
freqnent occurrence ?-Y t's. 

3.'i4. To wbat is that due ?:-To the metal, I think. 
355. Does tile fracture occur suddenly ?-Yes either 

in the coming up 01' going down. ' 
356. Colonel .~£ajelldie. What happens when a plun­

ger is brokt'n ?-It disables the machiue, and no work 
can be carried on. 

357. When a plunger breaks in Olle machine, is the 
whole house stopped ?-Nn, not the whole house; that 
particular machine is stopped independently of the 
others. 

358. Sil' F. Abel. Whell a plunger does break what 
is done ?-If it is in the daytime, the engineer comes 
ane! rpplac('s it by another one. 

359. Colonel Majendie. Does he remO'l'e all the 
powder out of the house ?-Yes, every portion of it. 

360. Is the house washed out ?-No. 
361. Sil' F. Abel. Does he bring his tools with 

him ?-Yes. 
362. Then what is the object of a steel spanner 

being left in the house 1-There are a lot of spanners 
~el(Jngi ng to these machines which are always hung up 
1n the house. 

36:3. But why; if there is ollly one mall dealinO' with 
the spanners, does he not bring them alonet with him 
the same as he brings his other tools ?~Those tool~ 
may be used by the foreman; if he found that the 
plungers got compressed he would undo the tW(l screws 
and put some packing under. ' 

364. Supposing the foreman were not there, \\'ould 
one of the men t.lke it upon himself to do that, ?-No. 

365. Colonel MaJendie. Are the men forbidden to 
do that ~-Y e~. 

366. Is there any written order ?-No. 
367. How does a man know that he may not do it 1 

-There is a foreman in charge of the whole thin o' 

with instructions that he is the only one to do it. ." 
368. But not written instructiOlls ?-No. 
369. Sir P. A bel. Is there any other tool besides a 

spanner kept in the house? - Yes, a hammer and 
another spanner, to alter the wedges on the c1·oss-head. 

370. 'Vould the foreman do that?-Yes. 
371. Colonel MaJendie. "Vould he be required to 

clear :he house ot powder to do that ?-N 0, because 
sometimes the cross-head wants to be altered e\'ery 
five minutes. 
, 372. S~'I' P., Abel . . What is the object of thaI ?_ 
The denHty of the pnsm alters, and the c)'(lsshead has 
to be ailered accordingly. 

37~. Colonel Majendie. Would he clear the house 
before u~ing the spanner to alter this wedge ?-N o. 

374. Is that a steel spanl :er ?-No, it is a metal one. 
375. But, in using a steel spanner for that, would he 

clear the house ?-No. 
376. Tile Chai7'rllan. How is the powder put into 

the ~opper;-By a copper bowl, out of th& barrel. 
, 31,6,~. "" ould the powder be littered about at all ?_ 

::\ 0, It IS practically a clean house. 
377. Colonel Majendie. All the men in the dan IYe1' ., 

buildings throughout the factory ha\'e to wear a special 
snit of clothes, have they not ?-Yes, a frock, trousers, 
and a cafl. 

378. Is it a flap cap?-Yes. 
379. Do thpy weal' those special clothes over their 

ordinary clothing 1-0ver the clothing to be WOI'll in 
the powder house, and we require that there shall he 
no iron buttons and no pockets in that 'private nlothing. 
. 380. 'Where is that private suit kept ?-lll the shift­
mg room. 

381. Has each man a locker ?-At the present time 
there is one locker between every two men. 

382. A man never takt's his Government clothinO' 
out at anv time ?-That is so. t> 

383. \\Those business is it to see that the men have 
got on proper clothing underneath their Gon:rnmellt 
cl~tl~ir,g "{-There is a man specially appointed to the 
shlftmg room, a day man and a night man. The mUll 
does not inspect everyone, hut, uf course, he looks to 
see that they have changed their ·clothes. The fore­
mall 1001.3 also to see that the men have change{l their 
clothes, and that they have no pockets. 

384. DOl'S the foreman 01' the shifting-house man 
I.eep any record of th:lt ?-No. 

385. 'Where is the shifting-house ?-Two hundred 
yards from this house. 

386. Sz'I' P. Abel. Do the bargemen go through the 
sa:ne operation of changing 1-Yes. . 

387. Where do they change ?-N'ear the Superin­
tendent's office. 

3138. Who keeps a watch upon them ?-A mlm 
there. 

389. Colonel Maj'ndie. When did Bailcv look at 
his mell ?-\Vhen they came to work first. • 

390. In the house?-Yes. 
391. Had they any chance of changing back into 

improper clothing during the course of the day?-No, 
they could not do that. 

392. Have you had any ir:stances of men being 
reported to you for having pockets in their clothes ?_ 
No. 

393. Never ill all your experience?-No. 
394. And you yourself have never found a man with 

tlwIT. ?-No. 
395. N or wi th metal buttons on their clothes?­

No. 
3%. Or buckles on their braces, and thing5 of that 

sort ?·-No. I have mysl·lf cautioned almost every 
man upon those points when they first came. 

397. You say that Bailey would look at his men 
e\ery day?-Yes, each foreman is supposed to do that, 
and they are asked jf they ha\'e done it. 

398. Are those l'IIles as strictly observed at night as 
they nre in the day ?:-Certainly. 

399. Have you anv reason to donbt that ?-No. 
400. The Chail'm;n. We understand that the 

master millman go<)S round the works ?-Yes, we haye 
two, one for the day and one for the night j they work 
alternately. 

401. Do they inspect the men in' the same way as 
you might do occasionally?-No, not on goinO' round 
in the ni~ht time. 0 

402. Is there any check upon that master millman to 
sh~w. that .h~ hus been round ?-He reports verbally, 
nOL l~ Wl'ltl!1g, to the other lllan coming on in the 
mOl'mng, and says whether all is right or not. 

403. Colonel MaJendie. Do you think thtre is any 
objection \0 the night work ?-I do not see anv 
objection to it. • 

404, Do you think that the men can be quite as 
easily supervised at night as in the day time?-Yes 
especially as we use the electric light. ' 

405. J understand that there have been cases of men 
being found coming into the WOl ks with matches on 
them?-Yt's, that is so. 

406. But never a case of a man being found in the 
works with matehes in his possession ?-Only Olle 
case during the 13 years that I have been the master 
worker. 

407. Ha\'e there been many cases of matches beiuO' 
found in the works but not on the men ?-I hav~ 
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mYRelf l' pent dly f \\IHI m l I,eh 'R "helll! tit ground~ , 
but nm of opini n Ol nL Ilt t y \1'('1'(' ('lIl'l'il'cl in 0 11 the men's 
boots, T il mClJ UII CH illi i l\ ~ I () wo r k: fcel in their 
]loc') IH to R('e if' Ih( ' hll\( 11 11 ," m l1 lch c_, and if they 
1111\'0 It )' Lln'ow I,h I' 11 I tlOWI Oil th e g round outside, and 
then oth er 111(\ 11 ('c)1nillp; in IIrc Iil\ble to tread on those 
mntch t'R I1I1(l H() h 'ill go them into the works on the 
so l c ~ of thril' hool H, 

'108, If 1\ 1l11\ n fil\ds hc has matehes in his pocket 
\\'h n h g lii to tit' gate, what does be do ?-Givcs 
them t tit policoman; in fact, they are asked tho 
qu , t ion, 

'lon, E I'c r}" man ?-,[~o, not every man. 
410. S il' F . Abel. On what occasions bave men been 

dismissed for h aving matches in their possession ?-­
The policeman has always tine power to search a ml1ll, 

and if a man is found to have matches after hc hft i; 
lx·en asked, and say" he bas none, t hen he is l' POl't ,tI , 
and di smis~ed at once, but if a man gives up hi , Il1I1Loh e:; 
on being' asked, then he i~ let alon . 

4-1 1, The Chail'man. Were the mat h S YOll pi cl cd 
up nbout the g rounrl, live ma,tche?- s. 

412. Colonel J1IJajendie. lIa,' yo n hnd lilly rn~ S 

of matches being found sin c th p1 o~ ioll ?- j 

we have sent away threc Jnrn Iwd UII boy for that 
r enson. T ho men harl b en tal I oil only ill th last 
fOl'tni~h t, and when tl1L'y 11m h 'y W(' I'(' pnl'ticulurly 
cautioned agllin, t curryillg I1HtL('h oH, II l1d t.Ill'y II' I'C told 
that if they did Hlllol c Lh( ' 1\'( 1'( 11('1'(' 1' to 'Ill'ry 
matches in thei l' pool t't~ . 1 npl ' '111'1 (1 1,lt('y Imcl been 
sl11ol,ing ol'er-nigh~, Il lI< 1 hll e! 1ml, li(\ IIl11tO ltl'~ ill their 
pockets, nnd hltd fo r~(J Lf 11 • h( 1l1, 

413. You tlt inl • i)(!y did lint I (\\,p l,lt t' 1l1 t 1t1't'O i nl 11-

tionally ?-Cf'rtainly 11 t. 
414. The Chai1·mCtIi . 0 Y(lIl IIdll\iL or li ll y (' ()II t ? 

-No, Il one at nIl. 
4 1.1. Colonel J11{( j()/uti(· . 1\ I' Oil II Ii ti ll t! IV i I h I.hl 

electric light ?- I n,m t~Li Ii d HO /'1\1' 1(11 ),( 'Ill'd Lltnt 
h ouse_ 

4 1A. Had t11nt b 11 ult)'('( - Y'll , 0111 Linl(l 
before; it was ntil' ly outsitlc th hUU~t' . 

417. I und l' tl\lId there wa no oth l' n Hit f 
lighting exe pt by th e electric light, and no mcall of 
heating the place ?- Yes, there was some hentin" dono 
by means of pipes. 0 

I 418. ' Vhere was the steam generated ?-In a boiler, 
about 100 ynrds off. 

419. ''Vere there any fires at a1l near this house?­
No; there used to be a large fire in the dining-room, 
but about 18 months ago we had it done away with, 
and we put a gas-stove in instead. 

420. Could there be ~.ny place at all neat· thore from 
whence a spark could be deriyed ?-,Uo, tha~ would be 
impossible. 

421. I-lave you tried to find out th au, e f tho . ­
plo ion ?- Yes. 

422. Have you found out anythin g with I'C Itl'd to 
the machines which you th ink u, pi ciou, ?- 0; W1ll'H 

it got daylight on the morning of' th e accident, II' II'cnt 
and examined t he machines, and I\'e found thl1t one of 
the top plungers had got jammed in the bush With a 
lnrge iron screw that had evidently come out of the 
old building somewhere during the fire, be;)ause the 
machines were working after the accident 

423. ·What evidence had you that the machines 
wcro working after the accident ?--The Colonel saw 
them and the firemen saw them, and I saw them as the 
bllilding kept fall ing in; they were all WOrkiItD'. 

01 24. They could not have worked with ~ broken 
plung I' j ammed as that was, I presume ?-No, that 

VIlS brol ' 11 afterwards ; th e screw fell across the bush 
and that i,' why the plunger was broken. 

25. l lnve you got the screw ?-Ye~ . 
1,\ 20. HilS it been shown to th e OIRcers of the ViT orks 

D pal'Lm ' II t ? - I do not know; it could n ot have 
tumbl'd into .that plac.e until the lining had got burned. 
Th I' weI' 1'1::;ht 01' 11me of those screws lying about, 
some 011 tho ~nrn machine, and some on the next 
machin ; I pi 'ked np five myself. 

427. And yon think they bad nothin" whatevcr to 
,1 1"\ 'UI~th th" l1u) (\hin ('l '1 _ !L 0 

428. Has anything occurred to shake YO,l!' confidence 
in t hese machines since the accident ?-No. , 

429. I-lave you heard of any accidcnt elsewhere ill 
the proct'SS of pre~8 ing pri"llls ?- No. 

430. Do you. not know that one happened at Dart­
ford some few y<'ars ag-o ?- Yes, but I believe that was 
not a cam machine; that was l\ hydraul ic pre ,some­
thing simila r to our 011'11, except that they had COI11 -
pensating plung r', Thnt liC ,id nt happen d, I believe, 
whil e th y w rc Jlu~hill g' th pri sms ut. 

431. "hel' 1V1l~ 110 xplo iOll in that case, was there? 
- 0, 

4. 2. W l' all th priRl11s burned ?-N 0, only that 
011e , 1 b Ii I'e, 

'13,. T hen may lI'e take it that the results of that 
xplosion would rathrr tend to strengthcn your impres­

Ilion tha t this was not a yery dang'erous house ?-I do 
not consirlc'r it dangerous. 

434. \,\Ta~ the question evcr mooted , or discussed 
between ~' ourself , and the Superinten dent, or anybody 
d~c, as to reducl!lg the number of persons in that 
hOllse ?-That eould not ha \'e been done without 
takin g' away some of the machines. 

435. Could not the machines havc been divided?-
0, the house was not' big enough for that. 
436. But with r egard to this particular bllildinO' hns 

the question of placing as Ill any as eleven people ill 
one huilding m; all occu pied youI' attention ?- No. The 
only t hing t hat comes to my mind is this : if foul' cam 
machines ar~ put up again, th en th ey should be sepa­
l'Iltecl, one III each room, and there should be brick 
Lrav 1', es bet ween all the rooms. 

'137. Do you know how this work is canied on in 
pri I'll I fhctories, Hnd t he number of men in eaeh 
hOlls ?- l do not know any place, except Chilworth, 
lind v 1\ then I cannot say how many men they have 
h I' ' . 

J 0 you know of any pluce where they haye as 
mnll)' (\ ('hov II p~o\J 1 in one h ou e at one time ?-No. 

.\; n. ( '11 /0 11 /" /'/o.',d. Do YOLl eon"ider the operation 
or pt' 'NH ill l{ Ill ll t· 1t morc dIll! :; ' rOll S than the operation ot 
() 'rtL llltlnt ill g 'I- 1 thin l g' l'llliultl in ' i ~ I'cry much more 
dlln~l' l'o UH 1I1I1Il pr('sHill g- . 

440. W lmt iH th e pr 'ssm put llpon th e powder in 
makin~ prism ?-No on an I il you that. 

441. C'c·lonel J1Iajendie. You had an explosion in the 
press house some years ago, had you not?- Yes, in 1870. 

442. That was not during the operation of pressinO', 
was it ?-N 0, it was in unloading the presses ; it w~s 
supposed to have been due to a flaw in the plates, caused 
by some sandholes. 

44-3 . H aye you ever had an explosion in the g ranu­
lati ng house ?-No. 

444. ])0 you know what C}u:tntit,V of powdcr you ha ",r e 
mud wiLh th o mn hill Ii ?- \Vr hal' turll ud Ollt 
70 ,000 bltrr ' l~ or I h KX . K 110ll'cl ' I'. 

'1,1 , II t~1' Y0lt ilIad lIlly 0 Itr!.' pllll'cl ']' t\t lln that?­
Y ' S, HUlll 1 ,1i00 h lll ' I ' (' I ~ I' 'I'hll p~. 

440. \\'h 1" do Oil pI' , ~ youI' bl ack powder ?- We 
rlo II t Jlrl'~~ lilly Itt nIl, but wo press some b),own powtler 
ill lh ' moulding hOIl"e. 

447. t' any Imnd lamps of any descrip tion used in 
t his pln'o ?- Therc was one at either end of t hat 
building. 

448. Were they electric ?-Yes. 
449. 'What -ort ?-Similar to the one sent to you at 

the I-lome Office. 
450. I-l ad they been altered at all ?-N 0 ; they were 

not being used at the time. 
45 1. How do you knolV that ?-Because Bai lev told 

me so. He was the least hurt of anyone, and he was 
quite sensible until within an hour uf the time when 
he died. 

452. 'vVas that with reference to the lamp at the 
north enel?-Yes. 

453., D id he spenk to y~u about the other lamp ?­
He salcJ that, as th e maclllU ' were working, the men 
,,"auld not have any occa ... ion to \I se the lamps; they 
would not usc a lamp unl s they wanted to do ~Ol11e­
thing to as l' 11', and th y could' not do that while the 
machines wC:'C wod,illJ,r. 

If) 1. Then the lamps were O1lly for use in an 
1 It II l'g ' II CV ?-Yes. 

I rl ~ , ~~u say .th~ explosioa o?~urred just herc 
III tlllS cl1'cl~ r pOUltlllg' to the POSItIon on the plan 

11t ' 1(~ Watts's body was found. Appendix L ] ?-Yes. 

l'I'ltt' witness then again (see QU,estion 276) explained, 
1\ 111 'nus of the plan, what ;Bmley ancI the boatman 

\\1:1(' doing at the time of the explesion, and also 
" llIlItt'cl out where tbe explosion oeculTed. He also ex­
pillill cd his rea~ons for beliel'ing the expl0sion occurred 
Itt t hat particular place, and he explained how and in 
\ !tnt direction the men moved when they heard the 
IlI l i ~I'J. 

.15(;. Colonel Lloyd. D id the 1llen throw themsehes 
11110 th e river" or were they blown in ?-I think they 
111 1 tln'cw themseh'es in . 

'157. Colonel jHaJendie. ''Vere the buminO' prisms 
1111'0wn any distance ?-Yer" because a m~l· there 
II 'ointi ll7 to the plan] was hit in the back hy one, 

'1 ~8. 'Va~ the place scorched at all by the bUl'lliwl' 
pri m 7--No; I think it was rainin .. ' har el. 0 

159. Colonel Lloyd. vVere the ~a~hes blown out ?­
Y s, there was glass outsidt'. 

460. Colonel lvIqjendie. The men <Yet a meal in the 
Ili g-h t, do they not? -Yes. l:> 

46 1. At "'hat time ?-Twehe o'clock. 
462. How long are they allowed for that ?-Ha 1f 

1111 hom'. 
'J63. Do they all go at once?-Yes. 
'164. Do they eyer bring cups 01' glasses into the 

It !l u ~e ?--~o . 
'1 05. Colonel Lloyd. Would thev ehanO'e their shoes 

i ll I{oing into th0 dining room ?-Ye~. 0 

4G6. Colonel 111ajendie. Have YOU ever keown a 
1'1' of the lUen bringing their fo od into the house?-

0 , I have never seen any food in the house duri!;g 
I lil' whole course of my experience. 

,167. Sil' F. Abel. Is there any possibility of th e 
IIl l' lI smoking in the dining room at night ?-No. 

168. Colonel Lloyd. "\Vould t hey ha I'e access to the 
dill in g room at night ~-Y es, they could get there, but 
Hili without the fo reman knowing it. 

I GO. Colonel llfajendie. Who lit tbe o'as in the 
dillilig room ?-It is alight all day while the man is 
111 111'(', and he leal'es it alight when h e goes away at 
1111(11 I. 

170, W ould he light it with a ligbt, or with n. 
111111 1,11 P-~fe would go to the · boiler with a lamp if hc 

1I 111,a a h ght; but, [!s a matter of fact, the aas jet is 
I I \I I Il l! t, nor is the sLoye put out. " 

I I, \Vas there any dust outside the house? - ··N 0, 

I III II' I 110 dust in this powder at all, it is a yery clean 
Itllil 1'. ' 

I ,j. 'vVere any remains of the barrel vVatts 'was 
11111\ 111 10\ fou nd at this part [pointing to t he posiLion 
" 1111 plan where Watts's body was fo und. Appendix 

I It '0, nothing in the house at all except the timber 
I '\ 11 It ('1'0111 the roof. 

I II. \\' Ittts could have got out, could he not ?-Yes. 
II 111 111 I It be t chance of the lot. . 

I I HIIJlpo ing anything happened to his powder ?-­
II I IIlI ld IIIlL gct away then. 

I I II li d he been accustomed to do tbis work for 
1111 111 11 1' ~ -

I I I, I ',, /,,"r/ Lloyd. '''hnt proportion of the men 
III III tI II the gate ?- I could not tell you' I have 

I 10 11 1 Itl II I! I (lo with that. ) 
11 11' II I' not all searched at any rate ?-No. 
I'hl II Illrl' ~h re may be some presumption that 

II IIIl dd I I, !lIto the factory with matehes in bis 
, I' I huL nly ns fa\' as the shifting room. 

I, II II! 1'11111 mHchincs made in pairs ?-No, 
I , 11111 1' Itili 'M. . 

1111 I, I I li l' ll 11 0 I' 'c on why they should not 
\ II 11'11/ 1111 ' 1'1111111 ?- No. 

111 101 I 111 1111111111 vt:r IIll l' the fitti ng!! of a 
111111111 Ihl II i lUll" f I.h fitter ?-No; 

It II I t,," 1111111 II' ltid do would be to put a 
1 lit II II III I IHIl})" , II d, Ie has some 
I ,I ltd 111 \ IItI II I JIll II d ' it, <lad that 

__ A-______ ~~~~~~~ 
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482. ''''hat tool would he use for tbat purpose :--A 
spa nn er. 

483. 'N ould any other spanner do instead of a ~tee! 
~pallner? - The Chief Engineer says not; he says th,) 
poiltts of other metal spanners would not stand the 
strain. 

ol8'L Sir P. A bel. Would there be any temptation 
to fl 1I1fln to do anything in the way of r(lpa!ring a 
machine ?- No. 

485. 'olnnel Lloyd. I n the case of the hanels that 
have to he moyed, full of powder, from one place to 
another, would th erc be any objection to providin o' 

them with a ti? h ter fitting coyer than the canl'as cove~ 
which is now med ?- 1 think it would be difficult to do 
that. Originally we had wooden tops to the bal'l'els, 
but we found that in moving the balTels out of the 
bonts the men sometimes caught holel of the tops of the 
harrels, an(l when the tops sEpped off, the balTels fell. 

486. Are the canvas cloths you now use for puttincr 
on the heads of the barrels impreg'natecl with po,,'de~ 
d.ust ?-No, they might be if they got wet, but they 
are constantly changed. 

487., 1'he Chai1'1nan. If anything in the way of all 
explOSIOn had happened, would not the machines ha\'e 
been destroyed ?-I think not, because , there are h ere 
and there openings in the buildings. 

488 . Colonel Majendie. I s grain quicker than 
'prism ?-Yes, it is quicker, but ev en then it is slow on 
account of the density. 

489. Th e Clwil'mcin. Have you, in your own mind, 
nny idea as to the probable cause of the accident ?-I 
th ink som~th ing mmt have happened to the po wder 
balT: I" but wbat it was I could not say. I gor. from 
the IT'JUl'cc1 men all the in formation I could, and if the 
Committee would like to heal' their statements, I will 
read them. 

490. If you please ?-J ames Bailey, foreman of the 
cam house, said: "1 had only just left t he south encl , 
where Nos. 2 and 3 machines are, and which wer e 
working all right. Everything ap peared correct, and 
harl been so all nigh t. I passed the boatman vVatts in 
front of the water-wheel, trundling a barrel of oTain 
powder, going into the south end; and when 1

0 

had 
ani "ed against No.5 machine in nor th end , a rumbling 
noise was heard, and all the men in this end looked up 
and exclaimed, 'What's that!' And after a little 
while n.t1other noise was beard, and a flash of firc seen, 
when we all startecl to run out of the house. I had got 
clear of' the house before it expluded, but appeared to 
have been blown in the water while running awav. I 
kept swimming about until rescued. I cannot ac~ount 
for the accident." :ijailey wns in the water nearly an 
hoUl'; he died on 19th D ecember , 1893, at 12.45 a.m, 
James Clayden, one of the men working No.2 cam 
press, said: " I was working in front of machine, 
and saw pressed prisms pushed off all right, and turned 
to pack prisms on tbe rack, when a flash came behind 
me from my maehine." Aske~l if he knew what caused 
the fire, he said, " No; maehine had been working all 
right." H e died , 14th December, 1893, at 2.1 5 p.m. 
,\Villiam Rudkin , the other man worl,ing No. 2 cam 
press, was so severely burned that he died at 2,30 a.m" 
14th December, 1893, haying heen unconscious the 
whole time. Edward Larman, one of the men working 
No.3 cam press, said : " I was working in front of 
machine, and had just tU1'l1ed to pack the prisms on 
rack, when a flash of fire came fi:om the direction 
of Clayden's machine (No. 2)." Asked if' any­
thing had happened to Clayden's machine, he said: 
"Not as far as he knew. WIlen explosion took 
place, myself and Clayden ran out of house and got 
into the ril'er where we were found. I cannot account. 
for the explosion." I-Ie died 18th December, 1893, at 
7.35 a.m. George Rudd, the other man, working 
No.3 cam press, was so seyerely burned that he died 
14 th December, 1893, at 1.45 p.m. I tried to talk to 
this man on several occasions, but he was not in a 
condition to talk to me. Benjamin Hare, one of Lhe 
hoatmen, stated that "they (himself and Watts) had 
cleared the north end of pressed pl'isms and taken two 
barrels of m:ain in. W' atts, the deceased boatman, 



who was the only one killed on the spot. was taking a 
harrel of g-rain to the south end when thE' first flash was 
seE'n coming from that end. I went to the door of the 
boat and took off my clean slippers, when I was 
knocked in the river. I swam about and helped 
Jer:nings and HUlld out of the river; we all then walked 
up to the shifting room." 

491. Colonel Majendie. With reference t:> the pre­
cautiuns for the future, I understand you consider it 
desirable to separate the machines ?-I think, if it is 
intended to work the cam machine3 again, they should 
each have a room, the rooms to be separated by bride 
traverses. and instead of havilJg a boat there should be 
a tramway line. For small quantities of powrler ",h:ch 
are being pressed at one time, it is very difficult to get 
boats up and down. 

492. Do you see any reason for the suggcstion that 
other machines should be substituted for the cam 
machines ?-·No, I do 1.lOt. 

<193. Do you think that the character of the machines 
is at allaff~cted by this explosion ?-No. 

494. Have you allvthillg to say in l"('gard to the 
construction of the building, would you mh"ocate for 
the future a like l!onstruction to this?-Yes, only a 
little more room in it. 

495. Colonel Lloyd. With separate machines in 
separate houses, what would be the maximum quantity 
of powder that would blow lip in allY one house?­
Seeing that the hopper must hold 40 Ibs. of' powder, I 
thiuk you could nut do with less than 100 lbs. in each 
hou~e. 

496. Colonel Majendie. \Vith such a quantity as 
that it would be rather in the nature of a mill accident 

than of an explosion, would it not 1-Ye~, certainly. 
After what has just h[tppened, I think such buildings 
as these will not be put up again. We naturally 
tholwht the place was safe, because we have done this 
work" so long; I think the old building is quite 100 
years old . . 

497. 'I'fte Clwh·man. Is there anything else which 
you wish to say in reference to this accident ?-I 
should like to be allowed, if I may, to say a wurd ill 
reference to the evidence given at the inquest by 
Mumford and W raightc. What they said was simply 
peljury and falsehood, and, in my opinion, they are 
yery dangerous men to have in a powdcr filctory; I do 
not think they ought to stay there, because if they are 
bad enough to do oue thing, they are bad enough to 
do another. 

498. Sir F. Abel. To what particular portion at' 
their evidence do you refer ?-Mumford said the pins 
were so hot that he could not put his hands upon 
them; I have never heard Clf such a thing in all my 
life. 'rhe whole of their evidence was merely a pot­
house arrangement, and it is not safe to have such men 
about the place. 

499. Colonel Majendie. Is not that rather a matter 
for the Superintendent 1-1 have told him that those 
men ought llot to bc in a powder factory. One of' 
them said he had heen reduced in wages on account of 
the evidence he had preyiously giveu, but that was 
not true; he also said that he had been punished by 
having to eat his dlllner half frozen, but the dinino­
room was within 60 yards of his working place, wher~ 
he could have gone with the other men. 

(The Witness withdrew.) 
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500. The Chail.,nan. You are Officers serving under 
the Director-General of the Ordnance Factories, I be­
lie,"e?-Yes. 

501. (To Colonel Sale.) Has your department to do 
with Waltham Abbey as well as with Woolwich?­
Yes, we have to do with the structural worl(s at W 001-
wich, Waltham Abbey, Enfield, Birmingham, and part 
of VI' eedon. 

502. Colonel Majendie. Do you know the buildilJ~ 
at Waltham Abbey where the late accident happened? 
-Yes. " 

503. Was that building erected before you were 

appointed to your present positiou ?-J udging from the 
plans and documents in our possession, it appears to 
})ave been erected in 1846 or 1847. 
. 504. From what you know of the place, has it been 
III any way modified ?-Originally it was an incorporat . 
ing mill; it was blown up in 1861 , and reconstructed 
~n the same year as an incorporating mill; in 1887-88 
It was converted into a cam house. 

505. Was the structure modified in 1887-H8 ?-It 
was lined throughout with match-boarding, and all the 
necessary precautions were taken as customary. 

50t'. Will you state in detail the stru,cture of th" 

h se ?_Here are the original plans, up to the time of 
. au beinO' made into a cam house [han'iing in and ex­
lIt inin':"the ~~ll1e J. The walls were all of wood, with 
i~l~ ex~eption of th~ cross walls; but the brick wall 
now standing tlw'e

l 
(z.:., a: tll1e86~10uth end of the house) 

as built afterwl\rc s, z.e., III • 

w'507. W'hat was the roof?·-It was a boardecl roof, 
1"e1' tim her rafters, co'"ered with tarred fdt. 

o 508. Was the interior of' malch-boarcling throughout 
nt the time of the accident?-Ye~, with copper fa sten­
ings. 

,'iO!J. Was there any exposed iron in the structure? 
_.No. There was a wuoden fioor, with the usual 
leather eoye;·ing, the hides being fastened with copper 
nail,·. 

510. "Vas the electric light cntirely outside?-Yes; 
formerly they had wooden insulators, but afterwards 
earthenw'!re insulators were put in. 

;ill. 'V ns t}>e house, so far as you know, a 8atisfac­
tory hou~e ?-Yes, it was perfectly sound. 

612. Haye you seen a screw which was found in one 
of the machines after the explo,ion ?-I have heard of 
it but I have not seen it. 

'513. (To Captain Huleatt.) Haye you sepn that 
screw?-Yes. 

514. Are vou able to irlpntify it ?-Yes, it came from 
thc ontside part sOlliewhel'E~. 

510. Then it could not have fallen into the press 
until the roof had be(~n destroyed ?-That is so. When 
the building was put up, in IR47, thl'y Il~ed iron fas­
tenings, but that is not the practice nOI\'. 

516. Is it the case that there were other screws of 
the same character found after the accident?-Yes. 

517. All of which came, I presume, from the same 
source, the roof?-Yes, we found one on the upper side 
of one of the tie beams, but that would be outside the 
match lining. 

518. "Voulcl you say that there was nothing in· the 
mof which could reasonably have been able to faU into 
the press ?-No. 

519. How are the roof boards inside fastened ?-By 
copper nails. 

520. (To Colonel Sale.) Are those copper nails at 
all liable to loosen and fall ?-No, I have never heard of 
~uch a thing. 

521. Have you considered the structure of the house 
since the accident, is there anything which should have 
oeen muddied in order to prevent an accident of this 
kind ?-The only thing that I can conceiye possible, in 
the case of a wooden structure, is that olVing to the 
chinks in the walls the dust from the outside may 
have effected a lodgment during the tempest that pre­
yailed 011 the night of the explosion; but that is only 
a bnre po,siuilit5" 

52::? "Vhen you h.ave taken theBe heuses to pieces 
from time to time, have you found thnt sort of thing 
between the lining and the wall ?-Not to my knolVl t.dge. 

6:l3. (To Captain Huleatt.) Has such a thing corne 
before you?- I have heard of powder dust working 
ur.der the hides,but I cannot say in what house that 
happened. 

524. Have you heard of any grit working into a 
house between the wall aud the lining?-Yes, but 
probablv that pame from the wall. 

525. -Rut taking a wooden wall, that has not been 
actually found ?-No, not to my knowledge. 

526. A match-boarded house illtprposes two bnrl'it"rs 
to the grit in the wall?-Y ps, match boarding inside, 
and weather boarding outside. 

527. "Vith re~ard to the house itself, I understand 
the wall at the south end is standin!! ?-Ye~. 

528. Will it ha'"e to be reconstructed ?-No. 
529. In all other re~pects I understand the hOllSfl 

was destroyed ?-It was burned, and we had to pull it 
down a!ter~vards. 

530. "Vas there any explosive effect protlucerl upon 
the foundations of the house ?-J believe it was tho\1~ht 
that there was a slig'ht depre,sion somewhere here 
[indicating the spot on the plan, about where \"atts's 
body was found, see Appendi" 1.1, but I c'luld not see 
anythin;.r: the walls appear to be quite sounel. 

531. (To Colonel Sale.) Do you concur in that 
opini011 ?-Yes, the walls appear to me to be quite 
sound. 

532. (To Captain Huh'att.) Are any of the other 
houses in the factory affected at all ?-No. 

533. EI"en to the extent of hrok.·n window!l?-N"o, 
it was a Yery slight explo~i( n, and even the trees 
near haye not been much affected. 

534. \Vhat was this passage covered with?­
Felt. 

535. 'Vas that felt hlown about at all while the 
fire was burning ?-I was not. there myself at that 
time, but I was told that it wail blown about while 
the fire was burning. 

536. (To Colond SalP.) Are you fa"ourable to this 
use of felt ?-I should not put felt on a new construc­
tion. 

537. If an explo,ion occurs, is there a reasonable 
fear of the felt becoming ignited, and being blown 
about, and injuring other buildings ?-It would require 
a combination of all three effects, explosion of a veri 
special sort, fire and wind, to do that. I think an 
ordinary explosion would not set fire to felt in the way 
it was set fire to in this accident. 

538. What construction would you recommend?­
Sheet zinc over boarding; it is better and more satis­
factory from a structural point of view. 

539. Si,' F. Abel. (To Captain Huleatt.) Was there 
not one peculiar feature about this house, namely, that 
thfo!re was a considerable step up from the platform to 
the floor ?-There was a small step from one platfc.rm 
to tile other, but I cannot say about a step into the 
building itself. 

540. Colonel 11fajendie. (To Colonel Sale.) Can 
you supply U3 with a plan of the house as it existed 
at the time of the explosior. ?-Yes, here is one [hand­
in;.r ill the same, see Appendix. I.] . . 

541. Colonei Llo.lfd. (To Captain Huleatt.) The 
corridor pas<age outside this house is a closed one, I 
beliel"e ?-Ye~. 

512. What was it composed of?-Genem.lly speak­
ing, it was the same structure as the rest of the bouse; 
it c('rtainly was copper-nailed, because I have ju~t 
lately repaired it. 

54:3. Was it covered with hides ?-No, I think 
not. 

644. There were . no hides on the corridor ?-N 0, 

I think not; I think the whole thing was clean to 
the boat. 

545. (To Colonel Sale.) Was it match boarded as 
well as weather boarded ?-It was not match boarded. 

(The Witll ess withdl'elV.) 
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Captain P. L. NATHAN, R.A.; examined. 

546. 'L'he Cltai1·man. You are the Officer in charge 
of the danger bllildings in the Royal il unpowder 
Factory at Waltham Abbey, r believe ? -Yes. 

547: \~' hat are your duties ?-I assi,t generally the 
Supermtendent in the management and workin<? of the 
factory. <> 

548, Are you intimate \vith all these buildings1"""" 
Yes. 

549. How long have yon heLl your present nppoint 
ment?- Since Odober, 1892. 

550. Colonel Jl( ajendie. Were you in Jour house at 
the time of the accident?-Yes. 



551. How soon aftcrw rds wcrc you on the spot 
where the accidcnt h n.p]1cucd ?- I got there about 
5 niinutcs to 3, th accident having occulTed about 
20 minutes be/oj' . 

552. Wns t her anything in the nature of an explo­
sion after you arri.ved there 1- There was one little 
pop, but lloLhing- mucb. 

553. Whrn you got there, was' this house fully alight 
and blaz;n~?-Yes. 

554.. H ad thc injured men been recovered at that 
time ?- Most of them had. 

555. Did you see the man 'Vatts at all ?--Not until 
I SlO W him at the mortuary. 

556. You do 110t know of your own knowledge wherc 
he wa. fllund ?-No. 

557. There was a little pas<age leading from the 
h ousc. and thpn there was a lit.tlp platform. Was this 
c l o~e hon.rded, or was it battened ~-The boards ran 
lengthways with very small. intervals. It was laid like 
all platforms-9-inch boards, with little opeuings of 
perhaps t inch between them. 

558. W ere the boards placed 10ngitudinally?-1 
think they were crossways. 

559. Was the floor of this house higher than the 
. platform ?-Y es. 

560. How much higher ?-About 6 inches. 
561. Therefore, a man conveying a barrel along h ere 

to the house would have to r a ise it?-Y es, he would 
have to lift the barrel from the well to tbe floor of the 
house. 

56? Have you seen the men bring'iug barrels along 
here (-Yes. . 

563. H ow do they do it?- They trundle them along 
until they gpt thel'e (see Ap pendi x 1.), anrl th en they 
lift thp barrels to that part (see spot mru'kerl B10n the 
plan in AplJendix I.) and then th()y trundle them along 
to the machin es. 

564. Was there allY evidrnce as to an explosion of 
JJowder, or eyid(-nr.e of any action of powder at that 
part (i.e" the spot where ' Vutts's body wus founrl, see 
A pppndix 1.)?-vVhen I examined th e house it had 
s uffered yery muc·h li'om fire, and all the Aooring had 
gone cnlllpl~,t", ly Ji:om t\1ere. Ther e is a ga p between 
the wall and the brick pier on which the joists laid; I 
had not lookt·d for any explosive effects there, but when 
you callle down and Ruggested that the bU1'l1t debris 
tbat was there should be r emoved in order to see what 
wa underneath, I I:ad your su~gestion canied out, but 
thlTe was nothing at that spot wbich I could say had 
be n 'Iwacd by a ll explosion of powd",r. 

565. Si,' F. A bel. Have vou t've!' spen any cOllsider­
obI q llan li ty of K,r.E. pow'dc l' 'pluded 1-~0. 

566. Oolonel J1Iajlmdi . uny pOl'ti 118 of th 
balTel fOllnd 7- 1 II! 110 I 11011'. 

5 67. lJ u\' ing' 1'('1:\"11'<1 to wh l14 YO II 111 1If'1 1 1' [Ii( ' 111 (l iw 
dent, wOllld . Oll lIy LiI(')'( ' hllll hl' (11I II 1'111'111111111)1( 
explosion, or wOlild yOIl 1411 Ihll ~ il. WIIM I hil ' f1 y III 1111 1 
nnture of a fire ?-A v I'y ill ('II Ht iii" i (it l wll ll l( lillil I 
was burnt. 

568. Ha\'e you, from a 1l1('ch lln i 'lIl P( ill~ of' \ i( ' '' , 
made a special study of thc 11I110h ill ~ 7- 0 , hUll I lin \ II 
scen the lll wo)'king eOD,tulitly. 

669. Who is YOllr enginecl' Ilt Walth a lll f, hl )('y ? 
MI'. Hoclgl3~n. H e is call1'd the ehiefeng inc 1', upo>i iOIl 
correspondlllg to that of foreman millwr ig ht ill t it 
Arsenal. 

570. l s he very famil ial' with the machinc!! 7_ r'. . 

671. H as h e taken them to pieces. ?- They havc b 
tah!ll to pieces by the mechanic who bad clung 
them while running. _ 

572. With r egard to the general working of th 
place, how faT do your duties require vou to have a 
Imo\\'lpdge of that; did you go often to t his building? 
- T ( •• , \'l'l'y frequently. 

573 . Is it par t of your duty to go round the buildings 
frl) lI1 Lime to tl1l1P, tu see that tile work is beiug pl'oper ly 
earn ed 011 ?--Yt's. 

574 . r. it part of your duty to see that the m en have 
proper clothing on?-Yes. 

r. 7 r. . .A ~ n. mnttpl' of fn"t .. flo """" " n11l·<"lf D UP" . o~.·"h 
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tbe men, 01' require them to opell the ir outer ciothing, 
ill order to see that th erc are no pochet s in th e inner 
clothing ?-I have dOlle so ollce or twice. 

576 . D id YO Il, I)n any occa'iion, ever find them iII!" 
properly dressed ?- No. 

577. Did you filld any irou fa stcni II g" on their 
clothes ?-N'o. Thc forcl1l:m of each hOllse e'(amines 
them, and r eport to the chief foreman of gunpowder or 
to his aS8i~tant, who 2'O C8 round e vcry day. 

578. Are th y r equircd to \'i s it every house ?-Yes. 
579. Do thcy make 11 writtl'n r e port ?- Yes, but 

anythi ng- incorrect ,,"oulrl bc rc-po rtcrl at once. 
580. Are those r eports fi led ?-YesJ and they come 

to me. 
581. Have you seen these particular men who were 

injurerl n.t work ?- Yes. 
582. I-low ahout the night work? Would there be 

t he same amount of obsenation and . u per\' ision at 
night as there is in the day time ?-IIardly t hat, be­
calise t here are not so many p eople about, but there is 
a fo reman in ch2rge of th e hou~e. 

5S3. Do you sometimes go round at night?-Yes, 
I was round at that hOUS9 within a month of the 
accident, but I never found allyth in~ wrong there. 

584. , /\fer e t hose same men always on at llight ?­
No, they had oue week nig ht work and one week chy 
work. 

58.'5. Ha\'e any complaints ever been made to you 
about the imperfect working of the machines, or of 
anythinl/: hazardous in the worl, ill~ of them ?-N u. 

586. Do you think that anything about the machines 
was dangerous ?-~o. 

587. S il' P. Abel. Have you been Jed to suppose 
that there was a nything in this particular accid ent 
which hac1 to do with the b reaking of the plungers ?­
Thev often broke, I think. 

.588. Colonel Majendie . Is there any cif l1,ce of the 
bcm'ings becoming- heated, or is there a good lubri­
catint;' arrangemellt ?-Yes, 'so far as I k llo1wt],ey were 
alwoys working propcrly whell I saw them. 

589. Sil' F . Abd . \~I ho,e duty was it to see tbat they 
we'r c properly workin g ?-Thc cluty of the engincer. 

[)90. Colonel j1{ojenrlie. 'Vhat orders wer e t here 
with regard to r epairing the machinery; s upposing 
you found one of t h e men e ngaged in repairing the 
m achines would you have at once understood that 
he was doing what he ought to do ?-H e should 1I0t 
certainly r epair a machine; the only thing a man 
should do, with the foreman assisting, would be to pack 
up the plungers; plungers are liable to set up sligiltly 
a lld make big pri ' III S ; th e men would then pack llP 
the plull:!er by putt i:1g' in a sma ll picco of pacl ing. 

59 1. , 'i1' rr: Ald. W uuld they J 'nvc Lit \11 (' ·Imnic to 
(lu thllt ?-t !'1m not fj ll iLI' t '['[ni ll nhOllL thilL, hut th cy 
wO\lld , if nl'tll' MIII'Y, pll (ll \lJl It plrlllKO' tiL nig ht cer-
111111 1 · i ill l it o dill' 1III l\I Llt l' I lid ·Il L Ol' might not do it. 
I dll IIl1 t Ildllll lilt 111111 10\' 1,1' hil L MOI·t I\' a~ going' on at 
I \l l il'll III' Ilt l' 1I1'1'1i 1t III III't'IIII Hl [t ill he machines were 
1'111111111 ,1I 11l1 t ill ' (lllilid !l il t <l ltnything of the kind 
'Illil l' tIl l' , \ I' l l 1\ I' ll III Ii IIg'. 

J I" . ),1111111 1 IIr(jl'lllli . llnc1erstoocl there were 
111'11 1,1('1<1 1 II li ll lill 1II lIIflH ill the building '?-Yes. 

I III. Wli ll l 1111111' W I' they ?- The Pitkin lamp. 
I If. 11 11 1111 ' III IKH"HL d alteration in regard to them 

!t(11' 1I ('"I 'I'\l II! UII ( ?- ' ~ . 
fl U ,. \\'( '1 '1 t lt () ( htmps in use at the time of the 

1I11'11I 1'1i1 '/ I lhinl it is most improbable; they would 
h,' II (lri ( 111\ It.l' I It ('oreman, and he told Mr. Findlay, 
bt'f'ol'(' It \ ,tt t'd , !hll t t li e machines were all working. 

j (Hl . \\ ( III t1 (' l's lnnd t hose lnmps were not used for 
illlllllill ll (in~ t lHl huilding, but only to enable them to 
liKllt Ill' 0111 (\ ]l lu'L f the machinery ?-That is so. 

IU 7. 11,'" 1\l'1) ome rules whieh have been h anded 
in ti l! Ilpp li,'l thk team houses, can you throw any 
lig ht II]l OIl I II I' III ~ For instance, R ule 2 says, " Great 

til" tllllHt lit· (II I- It to pl'evt'nt any undue straining of 
t it · 1lH\ Ililll', as It II c~ l l!ct of propcr precautiuns has led 
to , ' I'i()\l 'i II cici !I t '' ?-That means breaking plullgers. 

508. '" Ollie! they call that a " serious accident" if n 
nl1111lrol' hl'CLUeS everv dav ?- I cannot sav. 

Hi 

1111, \ ho drew up these rules ~-General Noble, I 
111 1 , lmf 1 nm not responsible for t hem. 
I Ill! \\ hnt does this m ean: "It is most important 
01 1111 ' !'uin beyond th e proper quantity is in tl~e 

111, 1" , ' wh en a pressing is commenced"; why IS 
1I1I I I II 111 'I' v nt any incl'l:l1 seC~ dengity ?-Thfl~ pr~hably 

II I lit til l' ehar!,!;er, as It mIght. mean puttll1g III too 
I , II I' lt l1 l'gc. . • 
/.I) I /)()('s it relate to any posFlble danger ~-~o, 

II III 11 11 IIndue strain that might be put upon the 
1.1 111111 '. 

Ill". 1\)' lI' e to take it that the quantity in the cam 
'" rill' ' nch machine must neyer exceed 200 Ibs., 

II I I !til l (li nt r elates to powder i n any form, prisms or 
II II I YR. 

I 11.1 . 1\ ntl that "no gunpowder is to be kept in the 
II I \I h" 11 not lit work" ?-Y P8. 

hili. ,'IiI' F. Abel. "If th ere be any sUFpicion of undue 
'1111 111 tlue to !lny ('ause, the machine should Le 
I I I" ri ." wh at does that mean; is it not possible that 

It 1111 1'"I )ll o)'ed there. ~11 ight not know what" Ul due 
II .111 11 ' was ~-I tl1Ink that refers merely to the 

1\ "III ' ,(· tting dirty. 
I II I II i ~ a regular practice, not merely an occa~ionnl 
lIlli"', It) wash out the ma chines at a partIcular 

II I I iL not ?-Yes, it depends upon how the 
I 1\ ' I ~ ,,"orkin"', and tbe state of the pi11S. 
(II \\ IIH thc ~·stpm of washing introduced s in ce 

" II h1: iollS ,~ere dl'UII'Il up ?-It has a lways becn 
III "I t lf'I' j I do not see ho w tl1PY can possibly work 
1I1111'11;1I ('S unless they are washed out. 
II r ( 'lI lonel Jl1ojfmd£e. Here is another thing which 

111 111 1' 1111 (, rtain, "No persoll, except those who are 
II I" t1, illl; tructed and duly authorised, is at any time 

1111 rid " , 0 1' interfere with the m achinery," does that 
I III 111 1 i ll~ thc machinery to pieces, or c~oes it o~1ly 

I I iii l'lljlllirs ?-1 think it coyers 3nytlung deahng 
III 111 /' 11111()h i ll e~. 
, II ,'I/, II'. Abel. " Duly authorised "-would th!l 

11111111 \ II 111'1. man consider him~elf" duly authorisea " ? 
11,,1 11111 ss he was working ullder the foreman , 

1111111 11 man " 'ould not be allowed to touch the 
111111 I (·p pt under the foreman' s orders. . 
\11 ('rt! IlI lt lll{ojenclie. , ,\Tas the mechalllc hm'e 

I III I' orders were drawn up ?-I could not 

I JII" 11m , as Danger Officer, your duty is to 
III , "Ilks ?-Yes. 

II I, lOll had any cases since yO\1 h a,e been 
I II I II 'ing r eported for smoking ?--Nc. 

,I II lilly r eason to believe that anything 
li lt (·i·ther night or day ?-No.. . 

1111 III' n no case of men smokmg' 111 the 
11111' 1111 III ~bUlCP ?-No. 

I I 1111 ( :1 '11 (' 1'1\[ R ules, i t says : " Trouser s of 
I 1111 1I0 t to be turned up, as sm all stoll es 

I 111 I iL l\r e likely to be carried into the 
I v." I I hat str ict ly enforced ?-Yes. 

1111 1 1111(, appl)' to the ullder trousers, as 
J, hI III . , " Irousers ?-Yes. 

11111 11 II" 1' '1 111 11 Y dangerous?-Yes. . 
II I I t lil t! IlI lm you that pock ets are pro-

11\ 1"1 / I " I' t il clothing whatever?-

I jI o. 7 of t he General Rules, 
1,,,ill' 11 11 \ I 111'<1 ' 1'S to search and ex­
I " 1111/ 1' P I'I ' ' 1I1K ta king anything in or 

111111 ' I lIothing ~aid there about 
lI ,dl ( ' l' It( , Im\'e orders to do it ; 

621. Sil' F. Abel. With reference to the men who 
have bepn di schm·o-ed since the accident, were any of 
them discharged. ~ot by the searching of the police, 
b ut by the foreman ~-No. . . 

622. The police examin e only a percentage ?-Yes, 
as the men come in in their ordinary clothes, whereas' 
the foremell h a \'e to examine every man ill his work. 
ing c1l)thes. 

623. Then the matches might be in a man's clothes 
in the shifting room 7-That is so. . 

624. Oolonel jliIajenclie. When tbey leave the shIft­
ing room, is t here any barrier for tho men to pass 
tbrough ? -No. . . . 

625. Til e Clwil "m an. Do the men ' assIst you 111 

ket'p ing this rul e ; do they eyer I:epo~·t tbeir colleagues 
for carelessness ?-No; but I tlnn/( If one man caught 
another smoking, he would r eport him. for it. It might 
be possible in a smal1 hOllse, where there w ere, say, 
only two of them, to make some arranlrement between 
themgplYE's as to smokin g, but in a hOllHe like that, 
,, ·hero t here wer e ei" ht uf t lwm, under an old foreman, 
i do not thidc ~uch a thing would h ave been 
done, eight men would not wink at anothcr one 
smoking'. 

626. Colonel Majenclie. No. 15 of the General 
Rules says: " Open powder barrels and charge tubs are 
always to be rulled on their chines, and neyer dragged 
(l long the platforms, or the floors .of .hou~es or boats." . 
You bave seen men frequently brmglllg 111 the barrels, 
is that the way t hey work them in ?-Yes, in all the 
houses. 

627; Have yon ever seen them drag them in ?-No. 
628. 'W ould there be risk, in your j udgmellt, if th!ly 

dragged the powder ?-Yes, if there were particles of 
gl'lt on the platfc,rm. . . . 

629. 'Vith an open platform I suppose It IS IlllpOS­
sible to avoid grit in dry weather ?-I think so, there is 
always a liability to that; but the platfor?Is are always 
kept wet, and thpy were very wet that lllght. 

630. Would it be wet in side the house ?-No, but 
frequently it was very damp, because of the water 
wbeels. 

631. '~Tere you satisfi ed with the construction of the 
bouse, or was there anything in it which you thought 
dangeroLls ?-I think the house was satisfuctory, it was 
match lin er! inside. 

632. Was the match lining in good order ?-Yes, 
th ere was an exit door behind every man, and I am SUr­
prispd they did not n.ll get out. 

633. The Ohail"1nan. Which way do those doors 
open ?-Outwarcls. 

604. How are they ftlst ened in case of wind ?-By a 
. 1 I rope and counterwelg It. 

635. Were they ever locked at all ?-No. 
636. Colonel Jl1~ajendie. Could you say wheth er 

these doors were secured in any way on that night ?-1 
think not. 

637. Colonel Lloyd. Hani you any special personal 
knowledge of the effect of drawing a very beavy 
\ 'eio'ht, like a barrel of gunpowder, over a surface 
whe~'e there is a certain amount of powder dust ?-I 
have never seen that. 

638. Would the effect of such a h eavy weight being 
drawn over pow der strewn upon the surface be suffi 
cient to fire i t ?--I think decidedly not. 

639. I am speaking of powder in a very fine state? 
- I think that would make no difference. 

640. Then can you explain why this rule about 
c1rag~ing along the floors was introduced ?~Because if 
there were "rit present then it would be dangerous. 

641:. It ';oul(1 he more dangerous to hreak this rule 
if you had a mixture of powder and grit?-Yes, I 
think so. 

6-12. Ha\'e you any know ledge of the effect of a 
blow upon Yery fin e powder dust ?--No. 

64.3 . Could you say whether it wOu'ld b~ liable to be 
ignited ?-It would depend upon what the circumstances 
were. 

644 . Say wood upon wood ?-N 0, I think not. 
04.5. VV us the step going up into the cam house 

'ov r cl with hide ?-Yes, the hide was lap)?ed over, 



64/5. 'Vas the leather covering of the 11001' entirely 
destroyed by the fire ?-Yes. 

647. With reference to searchinJ men at the gate, 
arl') pipes and tobacco alhwed to be brought into the 
factory ?-N 0, pipes wOlild be the same as matches, but 
the men nre allowed to ha"e tobacco to chew. 

would have something to say to it, would you not?­
"Ve can only mnke suggestions as to altering it. 

671. Is tht're, in your own knowledge, anything with 
regard to the ele(·tric light wbioh was suspicious or 
dallgerous ?-N 0, because that house was re-wircr! on 
an impl'o'ed system; I considered the installations 
sati,factory. 648, Pipes are not mentioned in tbe rules ?-No, 

those rules were draw up by our predecessors and we 
have not altered them, but after our experience I think 
they are 110t 4uite what they should be. 

649. 171e C,~airman. I suppose it would be easier 
to roll a barrel than to pull it ?-Yes. 

650. So that it would be ouly the natural instinct of 
Il man to roll it?-Yes. 

651. Colonel Lloyd. It is quite possible in hoisting 
II. barrel from the well to the floor of the house that 
there should be a blow or a certain amount of fi'iction ? 
-Yes. 

1152. Colonel Majendie. It would not he rolled up? 
-No, they had to get both hands and make a clean 
lift of it. 

653. Colonel Lln.yd. And in doing so a mnn might 
droJl it on to the ed~e of tne step?-Yes, but even 
then it ,yould onlv be wood on leatber. 

654. TIle Clwt171l:Jn. Do you take men into the 
works ;vithout a character of some kind ?-N 0, we 
always know somEthing about them; of cour~e the 
men are ~hift:.'d about from one joh tCJ another. 

655. Bllt you a:'c p::tl'ticular about putting certain 
men to cerlain jobs, are you not?- Yes, as a rule they 
are en:plcn·ed first of all as boatmen and afterwards 
they are shifted. Only reliable men are employed in 
the granlliatin~ hOllse for iusLance. 

656. Sil' F. A bel. Have you formed any opinion 
ill Jour own mind as to a possible cause of the accident? 
-No, I see no evidence upon which to arrive at a pro­
bably distinct ~ause j of course the lifting of a barrel 
of powder is a possible cause, but one cannot say fur 
rertain. 

6,')7. Colonel Majendie. Have you been able to 
for III any cOllfi<lent opinion as to where the accident 
originated ?-No, except that it originated in this 
hOLlst'. 

658. You cannot go any nearer than saying it was 
in the south pal·t of the bui lding ?-No, that is accord­
ing to the statements of tbe men a bOLlt at the time. 

659. l-ia"e you been able to form all opinion as to 
what portion of that house it was likelv to haye 
originated in ?-No, but Clayden's statem~nt that a 
flash came from his machine and ii'om behllld him, 
would, I think. tend to indicate that it came from his 
part of the house. 

660. When men come in first what steps are taken 
to inform them ns to the rules ?-The rules are read 
over to them when they are enga~;ed, and the rules of 
theil' particular house are · read O\'er to them by the 
fllreman, I think, onee a week. Of course the rules are 
posted up in the houses. 

661. We understand that the men in the cam house 
would be required to observe two sets of rules ?_ Yes. 

662. Are the general rules posted up in that house? 
-No. 

663. Haye the men a book of them in any form in 
their possession ?-I think not, I thlllk the book of 
rules was disconlinued· about the time the Ol'dnance 
:Factory rules were introduced. 

664. What are the Ordnallce Factory rules ?-They 
art' rules which are generally applicable to all 
factor ies. 

665. Not gent'r1l1 dangpr rules ?-~o. 
666. Dir! those general rules relate principally to 

accidents ? -Yes. . 
667. How are the men kept infurmed abCJut these 

'Valtham rules; do .' ou suppose the lllen occupy much 
of their tillle ill reading them ?-N o. 

66:-. Can they all read ?-I cannot ~ay. 

672. Then you would hardly include the electric 
light as one of tbe probable causes of the accident?­
No j anything g-oing wron~ with till'! light w('uld put 
the w hole house in darkness, find I nnrl.ersLalld from 
what the men snid befure they died that there was 
plenty of light ill the house. 

673. 'Vere there any utensils in the house made of 
glazed earthenware ?-No. 

674. Do you remember where the vessel was in 
which they deposited theil' oiled sponge clothes ?-It 
was outsi,le, and wPlI clt'ar of the building. 

675. You were fully ali'e to that risk, and any de­
p:!.rture from the regulalions upon that point would be 
treated accordingly ?--Yes. 

676. I obscrve there is nothing in the rules about 
tbat ?-~o, but I hn\'e known of so many accidents in 
reg'ard to them that I am particularly alive to the 
dan·5er. 

677. Sir F. Abel. . The steel spanner of which we 
haye heard a good deal was always lying about, was it 
not ?-It was supposed to be kept in a cupboard in the 
shoe room. 

678. As a matt.er offact, we saw it lying on a bench 
or table in the house ?-That was there for yoU!' 
inspection. 

679. It was not supposed to be k opt there so as to 
be ayailable for the men ?-No. it was only tD be used 
by the foreman or under his direction, and not geue­
raIl v 

G·SO. Colonel llfajendie. Are you aware that any 
representations have been made with regard to this 
particular house, which ha\'e not been acted upon 1-
No. 

681. Did you see Watts after hi~ dea,h ?-Yes. 
68:!. Was he injured by explosion as well as by fire? 

-As far as I could see I thiuk hi., head sho\red ~ome 
signs of being partly blown, [JUt he W;tS so very much 
charred. 

683. None of the others were injured in thnt way, I 
believe ?-Xo, the worst burlls were probably caused 
by the prisms sticking on and ·burning. 

684. With regard to the future, would you desire to 
see this nrrangelllf'nt reproduced, or Some modification 
of it ?-I think it would be desirable to isolate each 
mnchine, and to limit the number ot persons. 

685. What sort of number would you propose for 
each compartment; would two persons be {.nough?­
Yes, plus the fo reman. 

686. There is always the man who serves the house 
comillg and going ?-Yes. 

687. That would make four as the maximum ill U 

compartment in any olle time?-Yea. 
688. Do you think you could work with that ar­

rangement ?-Yes, decided ly. 
t 689. Do you think it would be easy, having regard 
to the character of this accident, aud the non-explusive 
nature of the prisms and the stuff generally, to so 
isolate them that au accident, if it happened, would be 
reasonably confined to one comptu'tment 1-Yes. 

690. \Vould YOIl treat the building to some extent 
like an incorporating mill 1-Yes. 

691. Sil' P. A bel. 'Y ould tlwre be much accumnla­
tion of dn,t dlll'i g this proces; ?-N o. 

692. Was there any du,t olltside ?-No. 
69il. 'Vould you propOSe tbat there should be a simi­

lar free communication betweC'n the hou,;t's, that is with 
ref"rence to thc cu,'ered way ?-N 0, I should 1 ring a 
tram along~ide and have a platform to ·eaeh house, the 
brick waH projecting beyond the side walls of the 
houses. 

669. You have paid some attention to the elertric 
light in danger buildings, have you not ?-That I ha"e 
nothing to say to. 

fi70. But if in your judgment it was dangerous, you 

694. Colonel Majendie. What are your particular 
r<'asons for a tram ?-I like it, as I thiuk for this parti­
cular class of house you can get the work better done. 
I do not think we could work a granulating, or a 

. I u'e '''ith a tram because the q uantitie~ are d t 11'" 10' " b 
us JOb t I think you could work a cam house y 

so large: U and also a mouldillg house'. Ii you dcal 
t hat me,IIIS, ' . I . h I I' k .' . II quanti tit's, as III t llS case, t en t lUI a With sma . . 

, 111 is a gO(J(1 c' nnmulllcatJon.. . . ? 
tIU _ I 200 Ib, the lo\\"e~ t IJJ11lt for ench machllle. 69<:>. s". . 

I I · k ''au could work With less for a tram, It _ t 11n • 

iO'ut be reduced to, e"en a ~arreJ. . 
III "96. The night of the ar.cI~ent was a stormy mght, 

6 tllere any lio·htning ?-I dJ(1 not observe any. was b 

.i( 

697. Was there ~ conductor on the house 1-Yes' 
'Vht'n I got down there on the morning of the ncci­
dpllt I saw lhe SuperilltPndent, and he tol,l lIIe to go at 
onre and 10"]( nfter the injllred men, and so I saw very 
litlle of what 1V1I~ going Oli. 

698. The Chail·man. Do you agree with oth,;r~ thnt 
the operation ill which those men were eugag.eu IS . not 
a very dangerous one?-'Ve nev~r regard 1 t as d~n­
gerous j it is not to be compared wlth the granulatmg 
and the breaking-down work. 

(Ths Witness withdl'ew.) 

Mr. SKINNER, examined. 

G99. The Chairman. You are ~nga~ed }n the pow­
der factory, at Waltham Abbey, I beheve .~Ye~. 

700. You were one of the gal1~ at work III thiS cam 
bouse at the time of the explOSIOn, were you not?-

Yes. .. I? Y 
701. And the only one of them uIll.n]m:ec.- es. 
702. How long have yon been working m the factory? 

- Between six and seven years. 
703. Colonel Majendie. Have you been working for 

the whole of thnt time in the cam house ?-No, only 
for 18 months in the cam house. 

704. At the time of' the accident where were you? 
-Here [pointing to the plan, se~ Appeudl~ 1. j the 
witness · also showed where Bmley, J ennmgs, and 
Massey were]. 

705. Had you been ia the other compartment at all ? 
-Not since supper. 

706. What time was that ?-11 o'clock. . 
707. vVhere do you take your suppcr ?-Sometlmes 

in the shoe hole there, or in the dining room. 
708. Where did you have your supper that night? 

-In the shoe hole. 
709. Who el.e had it there? -Almost all of us. 
710. The Chairman. How does the supper get 

there, is it brought from the dining room ?-No, we 
brin" it from our own homCi. 

711. Colonel Majendie. I~ the ~urper heated in any 
,vav ?-Not unless you tnkc it from the dining room. 

712. Is there any cooking r eqlIirecl ?-No. 
713. Do vou have any hot tea?--Yes. 
714. Wh-ere do you make that?-In the dining 

room. 
715. Was it cold or hot at the time of your supper? 

-Colcl. 
716. You did not bring any kettle from the dining 

room and make the tea there ?-No. 
717. Is that ever done ?-N o. 
718. Did you all knock off work for a definite time? 

-Yes, when the .light goes out, when they oil the 
engines. 

719. At the time of the accidcnt you were where 
you are shown on the plan ?-Yes. 

720. What did vou first hear or see ?-I heard a 
report in the other "end. 

72l. You are sure it was from hel'e [pointing to the 
south end of the house as shown on the plan, see 
Appendix LJ ?-Yes. .. 

722. Was it loud ?-Yes, somethlllg hl;e a 7-pr. 
when fired. 

723. Did you guess what it was ?-Yes, we guessed 
there \VlJ.S something up by the flnsh. . . . 

724. What did you clo ?-I went straight for thiS 
claar, and got out as soon as I could. I heard a second 
explosion before I got out. 

725. Did you hear any more reports ?--Yes, when 
I got by the trees the whole thing se€med to go at 
once; I heard, however, no more than a l"!'lll:I::.tlIli..llg noise, 
because I was so near to it. 

(45) 

726. Did any of the other men get out at the same 
time as yourself?-I never saw anyone. 

727. When did you next see any ?f your mates .?-I 
came up as far as the water warder s house and told 
him our hOllse was gone, that was about 30 yards 
from the buildinO'. As I was turning round I saw Carr 
coming along as °best he cUIl.ld with his clothes on fire, 
J got some water and put hun out. Afterwards I saw 
Mas~ey. . 

728. Did you see Jennings ?-:'f 0, I did not. 
729. Did you see Bailey ?-No. 
730. Did you see the other men who had been there? 

-Only after they had been removed. 
731. Did you see ·Watts ?-No, I never saw him 

at all. 
732. 'Vhen they bring the barrels they bring them 

up hel'e [pointing to. the _clean platform aS
T 

shown on 
the plall, see AppendiX LJ, do tbey l;~t?-1'es. 

733. How do they briub' them ?-Ihey roll them on 
the chine. 

734. Is the floor of the house a little higher than 
the platform ?-Yes, there is a step. 

735. How did they get the barrel up the step?­
They lift it up. 

736. Is it hard work for a man to do that ?-Not 
very, it is only a little lift. 

737. Haying got it in the house what do they de 
then ?-Place it behind a machine, one to each 
machine. 

738. Do they roll it there?-Yes. . . 
739. Did you eyer see them drag It?-No, never, It 

would be harder work. 
740. Is it hard to move a barrel on to its Ride before 

they ben'in to roll it ?-No, you can tilt it very easily. 
i 41. °Have you eyer worked in tbis other part?-Yes. 
742. Is the process just the same as in this part? 

- Yes, only they have to roll it on the chine past the 
water-wheel. 

743. In working in this house did you always wear 
clean shoes ?-Yes. 

744. Where did you put on those clean shoes.?-In 
the house here [pointing to shoe-room marked III the 
nlanJ. 
• 745. Were all the men, so far as you know, dressed 
in the proper clothing that n~t':ht ~-Yes. 

746. Had you been worklllg III thIS house before 
supper ?-N 0, I only went to get my supper and I had 
to pass through that house to do so. 

747. Did you see these men at w':Irk that night?-
Yes, I believe I did once. . 

748. Did you talk to them while they were havmg 
their supp"r ? -Yes. 

749. Were they, so far as you could judge, sober, 
and riO'ht in all respects?-Yes. 

7 50~ Had you got your proper clothes, the lasting 
clothes, over your other clothes that night?-Yes. 

751. So far as you saw, were the other men dressed 
in the same way ?-Yes 

c 



752. When you go into the factory, you are first of 
all searched, or liable to be searched, by the police, are 
you not?-Yes. 

753. Then you pass through the gates into the 
shifting house ?-Yes. 

754. What happens there ?-vVe strip everything off, 
and put on our other clothes. 

755. Are those other clothes, clothes with pockets 
sewn up or cut out?- Ye~. 

756. Who sees that you change in the shifting 
room ?-Nobody; but the foremlln has his rules to look 
at any man if he thinks proper. 

757. Are you prepared to say that he looks at every 
man every day ?-No, he does not. 

758. You say that when men come to work the rules 
are read over to them?-Yes, a man. is told everything 
before he comes, and they ~ee him afterwards. 

759. Have you ever been introduced to these rules 
at all [the witness was shown a copy of the cam·house 
rules] ?-Yes. 

760. Had you ever seen the general rules, have you 
a book with them in 1-Yes. 

761. 'Vhen did you get that book ?-About 12 or 18 
months ago. 

762. Has every man, so far as you know, a book? 
-Yes. 

763. Have you ever had these rules rea a over to 
you ?-l do not say that I have; they are posted up 
at. the gates as you enter the works. 

764. What do the books contain, do they contain 
these rules, and the rules of all the houses ?-No, every 
man knows his own rules, and the general rules are 
posted up all over the factorv 

765. Have you eyer stopped to read them ?-Yes, 
there are some posted up near the gate, and as we are 
waiting to go in we read them. 

766. Are there any men who cannot read ?-Yes. 
767. Do they have the rules read to them from time 

to time?-Yes. 
768 .. I presume all men know it is against the 

rules to smoke?-Yes. 
769; Have you ever seen that done ?-No, and if 'I 

had ever seen anybody doing such a thing, I should 
have reported him at once. 

770. Even in the shifting house ?-YeR. 
771. Do you think the rule with regard to pockets 

is strictI v observed ?-Yes. 
772. The rule is to hal'e the pockets either sewn np 

or cut out ?-Yes, you must do one or the other, We 
do not want pockets as we have nothing to carry about 
with us. 

773. Have you ever seen men with m(ltches in their 
possession in the factory ?-No. 

774. Have you known the machines do anything 
which you considered dangerous ?-I have known 
the charges to become very troublesome when they 
got worn; that is caused by the plungers meeting, 
and when it happpns the machines get damaged. 

775. When a machine behaves in that way, what 
happens, what do you do ?-I pull a lever out and stop 
the machine, the foreman comes and sees to it, and 
sees that all is right again before the lever is put in. 

776. When that happens do they remove all the 
powder that is iu the house?-Yes, if they are going 
to do anything in the way of screwin~ up bolts and 
things of that sort. 

777. What does a man use for doing that ?-A 
spannel'. 

778. Where is that kept, ill the house ?-No, in the 
shoe hole. 

779. Is that spanner ever used by anybody except 
the mechanic ?-Yes, if the bolts were working loose 
during the night we should screw them up, or the 
foreman would. 

780. Sil' F. Abel. 'Would yon do it of your own 
accord ?-No, not unless the forem an told me. 

781. Colonel },iajendie. Have you ever doue it your­
~el f ?-Yes. 

782. In that P,:lSP the machine is not cleared of 
powder ?~No, because it may be only the nut working 
ifrJse. 

783: 'Were the machines all working at the time of 
the explosion ? -Yes, all four. 

784. You can speak of these two, but how can you 
tell about the other two ?-Because there is a tell-talc, 
so that we should not pllt in with tlie other maehines. 

78{j. 'Vhat is the object of that ?-So that there 
should not be too much strain on the wheel at anyone 
time, and so that as near as possible we should all be 
pressing differently. 

786. Then yOU know absolutely whether the machines 
are all workil;g or not ?-Yes. . 

787. And they were all working at the time of the 
explosion ?-That is so. 

788. Are the machines eyer repaired while still 
moving ?-No, you caunot do that. 

789. Bailey was in the habit of using a little hand 
electric lamp, was he not?-Yes. 

790. vVas he using it at that time ?-N 0; he was 
gauging the prisms at the table by me and talking to me. 

791. \Vould toat require a lamp ?-No, because 
there ,;-ere windows there with the elect.ric light. 

792. Was the house dusty with powder ?-It would 
be dusty. 

793. But, I presume,. not so dus~y a~ a granulating 
house ?-No; we sweep up when we stop for supper, 
and again before leaving. 

794. You did not require your respirator as in the 
granulating house ?-No. 

795. Then the dust was not floating in the air ?-N 0, 

but there was dust about the machines, and we swept 
that up with a hand-brusb. 

796. When did you have the powder brought in 
Jast ?-About ten minute~ before the accident. 

797. Who brought it in ?-Watts and the other man. 
798. 'Where they in their proper dress?- Yes, I 

think so. 
799. 'Would they take their shoes off1-No. 
800. The platform was clean 1-Yes, they hft their 

shoes in the frout part of the hoat. 
801. Do you know at all where the spanner was that 

night 1-1 cannot say, I did not see it. . 
802. Sir F. Abel. Was there only one spanner for 

the four machines ?-I think there are two in each enci, 
a small one and a big one. 

803. COlMld jJ.1ajendie. Were there anY' tools con­
nected with the working of the machines '?-N 0, only 
one spanner for eaC~l machine in case it ran hot. 

804. Sil' F. Abel. Would they be steel spanners?­
Yes, I should Gay they were . 

805. And they were often there ?-Yes. 
806. Did the pins often run hot ?-Yes, they always 

ran warm. 
p 807. How warm; could you bear your hand IIpon 
them?-Yes. 

808. Did they often break ?-I never saw tLem 
break, but the plungers did. 

809. Oftell?-vVe have had two break in one niO'ht 
and perhaps two in one day, and then we mi"ht ,,~ 
a long time without any breaking. e '" 

810. What caused them to break ?-The pressure 
on them. . 

811. Do you consider there was any. risk in that?­
No. 

812. When they broke, did you stop the machine? 
-Yes, and it was reported to the foreman in the 
morning. 

813. " Toulcl the powder be remo"ed before the 
plunger was removed?-Yes. Sometimes the pius O'ot 
warm, and then they bent. " 

814. Colonel },iajendie. Have you ever known a pin 
so hot that you could not touch it ?-Nl" 

815. Are there any other defects about the machines 
besides those you have spoken of?-Yes, T bave heard 
that the nuts which screw t he bed of the machine hu'-e 
broken in two, but I haye not seen it done. [The 
witness described the position of the nuts.] 

816. Olle of the cam house rules is, "Great care 
must be taken to prevent any undue 8trainin" 01 the 
machine, as a l1Pg-lect of proper precautions Ill~S led to 
serious accident." What do you understand that t6 
mean ?--That is to always look after' a machine: 

. 817 What part would be liable to strain ?-I thin 
' f the pins were not properly clear~d when you started 
) hinethat would cause a strum. 
a mac . 'd h k ? I 818 What senous acci ents aye you !lown.-

h k· nown a machine to be broken up and taken a ave . 
week to repaIr. . 

819 Then do you thmk the rule means that sort of 
C'I'dent and not an accidellt such as an explosion? 

an ac . hId . _That is so, but eycn that mig t ea to a senous 
accident. 

820, Here is another rule from t~e cam house 
les "It is most important that no gram beyon~l th.e 
~op;r quantity is in the bouches when a pressIng IS 

~ommenced," how do you know what the "proper 
quantity" is ?-The charge shows that. 

821. Can you prevent it ?-Yes, we stop the 
machines. 

822. Does that often happen ?-No, not very often. 
823. It says 200 Ibs. for each machine, was t~at 

regulation observed ?-Always, we had a very strIct 
foreman. 

824. That 200 Ibs. includes prisms, as well, does it 
not ?-Yes. 

825. Another rule says, "No' persons except those 
who are properly instructed and duly authorised are 
at any time to meddle or interfere ,with the m.achinery," 
but if the foreman tells you to do It, you do It?-Yes. 

826. And under those ci]'cumstances you WGuld be a 
" duly authorised" person? -Yes.. . 

827. But you would not meddle WIth a mach me 
unless the foreman told you ?-That is so. 

828. But if the foreman were in the other part of 
the house, what would happen?-We sbould go round 
and fetch him. 

829. Would you stop the machine before callillg the 
foreman ?-Yes. 

830. Had anything gone wrong that night with your 
machine ?-Nothing that I know of. 

831. Had anything gone wrong in the south end?­
I think they had packed a plunger 011 No.2 machine 
by putting in a little disc. 

832. When did they do that ?-Some time after 
supper, I think. 

833. What makes you think that happened?­
Because I saw the foreman cOllle and fetch one of the 
washer8. 

834. Where did he keep them ?-They were hung 
up beside each machine, and if he had not one at one 
end he went to the other for it. 

835. What are they made of ?-Copper. 
836. Is that often done ?-Yes. When the plungers 

nre put on new they are bound to press the washers 
down. 

837. Had those plungers been put on new ?-Yes. 
838. vVhen you were in the place the last time 

before supper, ·was No. 2 machine working ?-They 
were washing it out, and Bailey was with them. 

839. In the general rules, it says: "Trousers of 
working dress are not to be turned up, as small stones 
and particles of grit are likely to be carried into the 
houses thereby." I presume you are familiar with 
that?-Yes. 

840. Does that apply to the trousers you wear under 
the lasting trousers ?-It applies to all trousers, if you 
Lave them too long, you must cut the bottoms off. 

841. But you would not turn up the bottoms of the 
trousers you wore under the regulation trousers, would 
you ?-No, because they would fit you before you put 
them on. 

842. As a matter of practice, do the men, to any 
extent, look after one another; I mean, if you saw a 
man doing something which you thought was danger­
ous, would you report him ?-Yes, because he would be 
endangering my life. 

843. Has that been done from time to time ?­
Yes. 

844. The other men would not try to screen a man, 
they would tell the foreman, would they not r-Yes, 
certainly. . 

845. Did you notice any lightning on the night of 
the accident ?-I did not see any. 'When 1 came out 

(~) 

on to the platform there was no wind at all; it got up 
after the explosion took place. 

846. Do you know whether any m.an had gone [rom 
here to tlIe cook-house and back agam at supper time? 
-I do not j I do not think they had. Some one has 
always to bring hot water to this house in order to wash 
the machines. 

847. Who does that?-The boatman. 
848. Where does he get the hot water ?-From the 

hot-water tank at Group B mills. 
849. There were no kettles there, I presume ?-No. 
850. How do you bring your tea ?-In the ordinary 

quart can. 
851. Is that a can that has been on the fire ?-No; 

we always keep our cans clean. 
852. What do you do with the cotton waste. for the 

machines ?- That lies on the machines, three pHices at 
each end. 

853. When they are dirty, what .do you do with 
them ?-We do not have them all dirty at once, but 
they are taken away and we get a fresh supply at the 
end of every week. 

854. Was there no box for them outside the house? 
-Yes. 

855. When did you put them into the box ?-Every 
Saturday. 

856. S17' F. Abel. Where did you keep the dirty 
piec~s ?-On the machines. There was always a dirty 
piece, a half-dry piece, and a dry piece, at each end. 

857. 'With regard to the machines, how often was 
the washing out done ?-Every four racks. 

858. Was' that a regular rule ?...:....... Yes. 
859. 'V ere there any instances where you had to do 

that more frequently?-If we found the pins working 
badly when new, we should wash them more frequently. 

860. Were you always careful. to see that the water 
ran through ?-Yes. 

861. Colonel Lloyd. Haye you ever seen a file used 
in this house, either by a fitter, or by anybody else?­
No, [ ba\'e never seen a file used. If a file were 
wall ted, they would take the thing down to the shop. 

862. They would not use a file in the house for the 
smallest thing?-No. 

863. You have never seen one used ?-No. 
864. Who is responsible for the cleanliness of the 

floors, and for seeing that the platforms are kept wet? 
-The boatmen look after the platforms. 

865. Does the same boatman attend to everything 
outdoors for one house?-Yes. 

866. Who would be responsible for the cleanliness 
of this corridor ?-The boatmen before they started to 
roll their powder in should have cleaned it. 

867. Can you say whether they did that on the 
night in question ?-I cannot say, because I did not go 
out. 

868. But it should have been done ?- Yes. 
869. The Chainnan. Was it raining that night 7_ 

No, not until after the explosion. 
870. CoLonel Lloyd. Is that corridor match-hoarded 

as well as weather-boarded ?-N 0, because there are 
doors here to enable them to see the wheels if they 
want to. 

871. Would it be possible for grit to get into the 
r.orridor in any way' by means of the wind ?-Not 
unless it was blown from the top of the house. . 

872. But from the path ?-·There is a weatherboard 
on the side hel'e about a foot high, and the same hel'e; 
this is fastened in except when the boatmen are doing 
their work. 

873. But in a high wind there would be nothing to 
prevent the dust from blowing in through the openings 
in the weatherboards ?-It could get in in that way. 

874. And grit could get in in that way 1- Yes. 
875. You are quite sure that passage was not match .. 

boarded 1-No, it was weather.boarded. 
876. Was the floor leather·lined 01' was it an open 

floor ?-It ,vas boarded. 
877. Were the boards set close together ?-Yes, 

they fitted close like an ordinary wooden floor. 
878. Was it fastened with copper nails ?-Yes. 
879. Do you know if that was a close wooden floor 
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whetl~er it was not covered with hide, because lUen 
wel:e I~ the habit of rolling barrels oycr it and it was 
an mSlcle floor?-T cannot say. 

880. 'Would i~ be thc custom of the factory to leaye 
~ boarded floor likc that?- Yes, all the houses are left 
hke that. 

881 .. Is it not the custom to cover over closed floors? 
-Yes, 111 all the houses, hut in places like this they 
leave the bare boards, 

~8~. D o, you I no I\' of any regulation forbidding tbe 
bnnglllO".of tobae?o pipe~ into the factory?-There is 
a r~.gulatlOn haug:lI1g .up Jl~st as you enter the factory 
sa) Ing th ftt smoking lS stnctly forbidden. 

. 88? I s. there any. regulation against a man having a 
pipe In IllS possesslOn; when a policpman asks you 
'~h ethcr you have any matches, does that include 
pIpes ?-Yes. 

. 884, Suppose a man had ~o ~atches but a pipe in 
Ius possesslOn, would he be dlsmlssed at once if he were 
found out ?-Yes. 

885. ,But there is nothing said about pipes ' in that 
regulatlOn ?-No. 

886. A man may have tobacco ?-Y es for chewinO' 
887, T1~e Cl~ail'man. I understand you got out o~f 

the door Just Immedately behind where you stood?­
Yes. 

888. Carr was opposite to you, was he not?-Yes. 
889. Could he ~a~e got out as quickly as you did? 

- Yes, I thll1k so, If It had flashed into his mind what 
had taken place at the other end. There were two 
reports at the other cnd. 

890. Colonel Lloyd.. 'Vhat was the interval between 
them ?-I cannot say. 

891. Si" P. Abel. You had no doubt at once what 
had happened ?-I saw the flash, becau~e as I stood at 
my m:tchlll . I could see into t,he passage. 

892. Did you sllY anything to the oLher men us you 
went out. ?- I cann t ny. 

893. Colo1lelM ajMldill. Did yon 8CO 1.11 fln h from 
t~? fil';;~ CXplOSlO1I 7.- ·s, it hot iLlLo Lh ' 1111 sag hCI'e. 
phe wHne s. ~XplUl~l d tho pO.,iLion of his lIl achiu , und 
hls o~n posltlOn With l'egard to the pas~l1go sec Ap-
pendIX I.J ' 

894. Do you think you can tell us I\t all in what 
portIOn of t~e other house the explosion occurred; that 
IS to say, m which corner, or side, or part of it?­
I .can only repea,t what Ulayden said when they took 
hun out of the nver. He said it was his machine that 
went. 

89.S. Did he ~ay that to you ?-No. 
896. If an e~plosion were to occur in this room YOll 

would probauly be able to say whether it occurred ill 
thiS corner, .01' that corner, but I nnderstand that you 
cannot say III what part of that house it oceurred'?­
That is so. 

897. But you 8aw the flash immediately ~fter the 
first explosion ?-Yes, through tbis cloor here (see door 
marked H on plan , Appendix 1.) 

898. The Clwil'1nan. Do you think night-work is 
~~re dangerous than day-work ?-I do not see that it 
IS If you f.(et a proper light. 

899. SilO F. A bel. Are you satisfied with the light 
you get ?-Yes, we .get. a very goocllight at night. 

900. Colonel MaJencl!e. Have any complaints been 
made by the men about their machines ?-No nothin .... 
mor~ than th,e pins workillg badly wheu they' arc first 
put m. 

901. Was there any uneasiness in your mind abou t 
the machines ?-No. 

902. Did you think them safe?-W e have talked a 
~ittle in ,the night, and what would be the consequences 
If anythlllg happened, and we have talked about how 
things stood. . 

D03. ,But you have never shaped your ideas into 
complalllts ?-No. 

904., Did ~ou ever think the work was especially 
dallgel.ous; d)(l you conSIder It as dangerons as the 
work 111 a gr?nulating ho?,se or in a breaking-down 
house?- [ thlllk a breakIng-down house is lUore 
dangerous because you might get something in the 
powdcr. 

905. Have you known of anythinO' beiuO' fonnd in 
th powd l' ill Jour house ?- Only bits olwood that 
would chip off a barrel. 

006. But no pi c s of iron or anything of that sort 1 
- No. 

(The Witness witltdrew.) 

TUESDAY, 30TlI JANUARY, 1894. 

P,'eBent. 

Lord N I V)(Ii" (J!/lli'·1II1111. 

,MCll~ {) r, . 

Colonel V. D. M .m un), C.II, If II' \lnj H t.y'~ 
Chief Inspector of I~xp l () iV (,H. 

Colonel F. T. LL r , '.13., Jl . 

~Ir, R. 1. I n I" 'ce/'cten'!!, 

Mr. HENRY CRAGGS, ezamillcd. 

907 .. Tile Ohai,'man. You are the Chief Inspector 
o.f th Mctropolitan Police at Waltham Abbey, I be­
hcve ?- Y es, and I have charge also of the police at 
the R ya1 Gunpowder Factorv, and also at the Royal 
Small-Arms Factory, Enfield ·Lock. 

908 .. lIltv' you charge of the arrangcmcnts for 
searchlllg' the lIlen at the gate ?-Yes; I attend at the 
!!ate occasionally. Ilnn direct them to be searched. 

909. Colonel "~(IJcndie. How long ha.I'e you held 
your pI' ~ lit nppollltm nt ?-Since Mav, 1892. 

910. Whl1,t fl,r Lh gates leadinO' i~to the factory? 
---: The Main gat, thc Refinery ga~e, and the Quinton 
Hill gat, 

911. I th practice, with regard to the searchin17 

the sam' at ach gatc ?,... Yes. 0' 

912. Is ther allY way by which ~en can get into 
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1111 ther tha.n by coming in at one of these 
0, the place is surrounded by water, except 

I' II filii of Quinton Hill. 
11:1. AL what hours do they come in~-Various 

1111 • ('I In 4 iu the m'lrnillg' up to 8, nnd frolll 5 up 
I 1111 lli J.l, ht. 
II I t. And. may we take 1t, at whatever hour they 

,1111 111,11\ practice with regara to seurchingis always 
I 1IIIII'?- es. 

'1\11. Whnt is the practice ?-The men are searched 
ill 1' lllIlillllt 'ly, but not every man. There is a ser-
1111 III h main gate, and a constable at each of the 
I" I 1411 I I'R. 
II I '/,lI r Chail'man. And are some members of 

lill'!' ontilluously on duty?-Yes, changing 
I I I ;i~h hours. 
\1 1 ( ( 'o{ollel Mrljendie. Have they written orders? 
I hl'\ 1111 v . printed instructions. 
IIII ( 1111 you give us a copy of them ?-They 

I" IIIII 'U in the General Instruction Book of the 
III 
"" (JilT! yon say what they are ?-The police have 

11 1111 I" factory to see that there are no trespas-
I" 1'1' that proper precautions are taken against 
III 1111,1 the gates, to ring the bell for the men to 

II IIl1d ""0 out, to see that there are no fires on the 
111111. come in, aud if a coustable has reason to 

,I IIIIIL any man has matches in his possession he 
I 'III''' him. 

I II II I r he has reason to suspect," how would that 
• \1 ·h a case has never arisen in the factory, 

I 11111"1' III' the instructions. 
'I \\ iLh regard to the constable at the gate, what 

III tl'u tiolls as to ~aarching men ?-It is left to 
II I II I ion of the police as to what men they should 

I" I ItI IL n l'C there always some men searched at 
1111 1,\ - es, 

\ lid It nch gate ?-Yes. 
I \\ hilL proportion of the men are searched?­

III 1\\(1 l' turns dealing with the number of men 
" " II lId th articles found in the possession of 

,I 11111111 , (See Appelldix No. IV.) 
II" ( '/'(Ii1'1nan. How many men are there em-
• Ii·, " lil(11" in these works ?-About 800, I think. 

/1/11/11 1 !II ajendie. 'What does the searching 
IlInn who is about to be searched would 

I" I lil l i' h had any matches or pipes, and then 
I I 11\IId feel his pockets, and also round 

III \'a i tcoat, to see that nothing had 
I 1111 [lockets in between the lining, 

II lIH1tches are found on a man ?-He 
lilt I.d 10 ente)' the works. In such a 

Ii I ill \l lId for the foreman, and then the 
" " I" \ /I ll again at 9 o'clock to see the 
I III, III wII III I should make a report. 
, \ 1111 1', ('I' found a mun with matches in 

out of the factory ?-N 0, only 

matches?-Yes, but those five all join~d since the e:;­
plosion, and we make it a practice to search new men 
more particularly than the older ones. One of those 
five was a boy about 15, who had a match and a cigar­
ette in his pocket. It is almo~t second nature with an 
old man not to put a match in his pocket. 

934. Have thc men, before they come to the factory, 
received any instructions about not bringing matches 
with them ?-Yes j when men apply at the main gate 
to see some of the officers in order to get taken on for 
work, the police tell them that they must be very care­
ful not to tal{e any n',atches in , 

935. Do the Dolice tell them that indivic1uallv?-Yes. 
936. supposing a man has a pipe in his pocket, do 

you take that away?-Yes. 
937. Do you consider that interrogations about 

matches include pipes ?-" Have you any matches or 
pipes ?" that is the question. 

938. Do you ask that quest.ion of every person enter­
ing the works, who eyer he lIlay be?-Yes. 

939. The Cl/Cl i,'m an. A man would not be dismi~sed 
for haying a pipe, wonld he ?-No, but he would be 
suspended for some days. 

940. You say that one of the duties of the police is 
to look after the barges. What barges are those ?-The 
coal barges. 

941. Where do they come in ?-Some at Quinton 
Hill, and some at the Refinery gate. 

942. Are the men on those barges in the employ of 
the Volar Office ?-W 0; they are contractors'men. 

943. What sort of regulations are they uuder?­
Precisely the same as other people. 

944. Are they searched ?-No, but they are asked. 
945. Are they allowed to leave their barges at all 

when in the works 1-Yes. 
946. Do they?-Yes. 
947. Then they are not really under the same control 

as the regLllar gunpowder hands ?-No, not ~xactly. 
94S. BLlt, taking the men employed on the burges, 

what is there to iuduce them to give up their matches 
if there ~re no consequellces ?-There is the notice 
outside. 

949. It is an instruction, but it does not go beyond 
that ?-Thut is so • 

950. When they leave their barges they may wander 
about the works ?-No. Perhaps they brillg a barge in 
on a Saturday night and moor it alongside the wharf, . 
and then go away till Monday. 

951. May they wander into any of the powder 
b\!.ildings ?-No; they are not allowed to wauder about 
the factory at all. 

952. Then, as we llnderstand it, this practice of 
searching is applied to' non-powder hands as well as to 
others 7-Yes, to all men in the works department. 

953. How high up in the scale does that go? Are 
foremen subjected to anything of that sort ?-Yes. 'rhe 
workillg foremall, the assistant master worker, is 
exempt. It does not follow that because a man 
is searched to-day that he will not be searched to­
morrow; one of those men, Poulton, was searched the 
'night previous to the night on which matches were 
fonnd upon him, but iu the first instance he had no 
matches. The police do not actually put their hands 
into the men's pockets. 

954. Do you make them tUl'll out their pockets?­
No, a man is liable to be searched by his foreman after 
entering the factory. 

955. Colonel Majendie. As we understand it, what 
you do is to prevent matches coming on to the factory 
area rather than preventiJ:!g them going into powder 
buildings ?-Yes. 

956. Colonel Lloyd. While you have been at Wal­
tham have you ever known of llny case of smoking in 
the works ?-No. 

967. Have you known any cases of matches being 
picked up iu the works ?-I believe there have been 
two or three such cases, but I do not know that of my 
own knowledge. 

058. The Chai,'man. 'V ere they found near the 
blll'ges ?-Not yery far from the barge~, and some few 
w It back one ,vas found at Quinton Hill, near the gLln-



cotton department, that is about 20 yards from wher~ 
the barges come in. 

959. Colonel Llo!Jd. W uuld there be any penalty 
on the contractors' mcn smoking in the works ?-No. 

960. Could Buch Il. man be had up in the poliee court? 
-The case would be reported to the Colonel Superin­
tendent. 
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961. But you cannot ~ay that there is any punish­
ment attaching to it ?-N 0, I think the Colonel would 
write to the contractor and say that that man was not to 
come there again; but as a matter of fact those men 
are yery careful, and they are so accustomed to come 
there that they hand over their pipes and matchel! 
befo:rc going in. 

{The Witness WitlUll'CW.) 

MI'. AI,FRED BEAL1~s, examined. 

M2. The Chail'1l!an. You are the master millman 
at 'Waltham Abbey, I believe?-Yes, I have to super­
intend all the incorporating mills under the master 
worker. I have to see that the work is properly 
carried out, that the charges run the propel' time, to 
see that a proper moisture is maintained, and to keep 
an account of what each mill turns out. That is my 
work in the daytime. At night I have also to 
"isit all the houses, to see that the work is being 
carried on properly. I visited No. 2 cam house, 
and after going to the north enu to see that all was 
right, I passed on to the south end, and there I saw 
Bailey, th,c foreman. I asked him if everything was 
all right, and he said yes. 

963. Colonel Majendie. As I understand it, you 
have not the control of the houses, but you have n 
duty of supervising them, by having to visit them at 
night?-Yes, to see that everything is all correct. 

964. What do you mean by "all correct" ?-1 go 
to them and ask if everything is all right; if anything 
is wrong the foreman reports it to me, and I make out a 
detailed report for the master wOJ'ker next moming. 

965. If there were any deficiency in the supply of 
powder, or anything wrong with the machinery, would 
that be brought to your notice ?-Yes. 

966. Are you there every night ?-I take weeks 
about, and I have done so for the last 30 ye,ars. 

967. Did you know all the men employed in that 
cam house ?-I have seen them there. 

968. Were they a steady lot of men 7-Yes; I have 
heard no complaints about them. The foreman I knew 
fr m boyhood ; he was yery steady, and he took a very 
gr a t inter 8t in his work. 

96\!. Wh 'n you w nt to this building, what was 
going on ?-I w nt t t il JI nil n 1 first, nnd nil the 
machines w l' 0. wor!, find Lit' m It too. A l ditlnot 
Bce Bailey ther J w 'n t t lil south 'nd III 1\ Lh out­
side path. 

970. What was going Oil i. ll til fl 11th nil ?-'l'h 
men were all at th ir worl , und llni I y WIlIl standing 
with his back to the door. I asl cl him if nil wa 
correct, and he replied that eyerythillg was orr ct. 

971. Were the men working in there in their proper 
clothing ?-Yes, they all had their lasting suits on. 

972. You did not look at their underclothing?-~o, 
I did not. 

973. Does that form part of your duty ?-No; that 
would be the foreman's duty. 

974. Did he carry out that duty always ?-Tliat I 
cannot say. 

975. Have you ever seen him do it ?-No, because 
his men changed in the shifting room, and he would do 
it there. 

976. Were the men steady that night; was there any 
skylarking going on 1-1 have never seen any sky­
larking going on, and I believe Bailey would be the 
last man to allow anything of that kind. 

977. Have you ever known any cases of smoking? 
..... No, not in the factory. 

978. Do you think it would be at all likely for any of 
the men to do that ?-No. 

979. From your experience of the men, would 
you say that if any man attempted to do that sort of 
thing the other men would be likely to int('rfere with 
him, 01' do you think they would wink at it ?-1 do not 
think they would allow such a thing to be carried on. 

980. Nor in the shifting rElom 01' dining room ?-No, 
not in any part of the works whatever. 

981. Do many of'the mCll chew tobacco ?-1 think it 
is the practice with a great many of them. 

982. You have been round this house very often at 
night, but have you ever been there when the men have 
been taking their meals ?-I have been there when the 
machines were stopped for meals. 

983. ",There have yon seen them taking their meals? 
-In the' dining room, which is close by. 

984. Have you eyer seen them taking their meals in 
the shoe room ?-No. 

985. Do you know, as a matter of fact, whether 
they are in the habit of having their meals in the shoe 
room ?-I belieye in some houses they do that. 

986. But take this particular house 1-Therl:l is no 
place for them to sit down such as there is in the 
granulating house and the press housE'. 

987. But taking such a place as the press house 
where thcy have a shoe room, would they bring their 
plates and kettles, and such like things there?­
They would bring their tea rr:ade from the dining 
room. 

988. How would they heat it ?-They would make 
it hot in the dining room, and bring it up with them, 
and, perhaps, stand it on the steam pipe to keep 
warm. 

989. Would they bring up the tea in the same 
vcssel they had heated it ill the dining room ?- N o. 

990, 0 that th re would b no chanr.e in that 
way f II' b ill y illtr d I ,d in the hOlls ?- O. 

001. Vh ' II y0 11 hav b n going ),ound, have any of 
h (1 111 ' 11 Iillido lill y l' ol1lplllint~ to YOII about anything 

lJ 'ill w l'oll~ withlh I11llchinrl'y ?- o,nothingf'urther 
1 II nil III \)1' (' 111 ill' downofll plunger. vVhen I hayeasked 
n nil 'y IH hn~ Hom times suid that No.1, 2, or 3 has 
stupp d On 1\ 'count of a plunger breaking, and he hus 
gonc on with th next machine, if there has been a 
spare ma hin standing. In all these instances I have 
reported tho case next morning. 

992. Have any complaints been made to you about 
the pins or other parts of the machinery getting 
heatcd ?- No. 

993. Did Bailey keep you from conversing with the 
men ?-No, never. I have asked Bailey before the 
men, and they could h:we said at once whether Bailey 
was correct or not. 

994. Would Bailey have any interest in saying a 
thing was right when the thing was wrong?-No. 

995. The condition of the machinery ,did not rest 
upon Bailey, I presume ?-No. 

996. Supposing the machinery broke down, who was 
responsible for that ?-The chief enginoer. 

997. Have you ever seen any person repairing th 
machinery in that house ?"':"No, nothing further than 
seeini' Bailey altering the plungers. 
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II I. \ hnt did he use to alter them with ?-A 

~ t el spanner ?-I cannot say whether it, was 
1I0t. In those circumstances the machine 
Mlopped aud washed out. 

111110. W ould all the powder be moved from the 
'III II II I' ('''Olll the other machines ?-I tD.ink not. 

I IIf; I , \V ' rc YOU on the scene' of the explo, ion soon 
I It <I I'nrre'd ?-Yes, I was ncar the mill head at 
111 111 ' II Id in O'oin'" round to where 1 thought the 

I'll 1111: Wll , I ~et ~'1. man who said that the cam 
I ' It III I ( . ploded. 
\1111' WII R he one of the injurel men ?-No. I 
I til lri lll " Go and call Jackson, the fireman, and , » 
II I " 11 11 (1 onn Captain Nathan. 
111 11 :\ I li tl y JU see any of the injured mcn at the 
I • I III ' II ' (I t' the house ?-vVhen I got down there I 
II I llilli lh wa~;h-up house, and mOf)t of them were 
It 

1111 11 Iljt l yOIl see 'Vatts ?-No, I saw the water-- , 
I I, 11 111 1 ( Ilnderstood from him that he had them 
III I ' I ( ]1t Bailey, who was in the river; and so I 

1111 , • • 1\ for him. 
Il id you see Watt, at all ?-No. 

1111 , hl'n you were in the house, before the 
11 11 , did you notice whether Bailey.or any of the 

I II using the small hand electl'lc lamps ?-I 
I" 1\ lI y of them. 
\ Oil have seen those lamps in use, I suppose? 

I 1111\' one of them mysclf. 
1111/1 WiI"n you saw the men in the house, a,fter 
, 1'111 ti ll, were they in, their regulation clothmg, 
'I II lit !" Itnd any clothlllg at all ?-Yes. 

\III I I ltil PPO e you haye often seen the powder 
I hI Iii II I il house from the boat by the boatmen? 

I 1111\1' H n it rolled in. 
II I II " IV ?-On the chine. 
II 11 111 I rOll e \'el' seen them do anything else 

III I 111 1 h chine1-~0, I have never seen it 
1111' "1 ", 

I,,, 1111 know the two boatmen, Hare and 
I 111111 II' n them. 

I II II \(, new hands, or were they men who 
1111 I ' 1'111' ~ome time t-I think they had been 

I 111 11 1 lilllC:, probably about 12 months. 
I' ,I 1111) full knowledge of the duties of boat-

1111 I' V/;' I' ~een Watts take a barrel into 
, 1 1111 \" been in the house when they 
l it. Illll't'cis in. 

, I , " 111 1' lnan, vVatts ?-I cannot say 

I "I 111 111 '1' of the two m6n ?-Ye~ 
tI" \ 1 1"'1\ men who rolled the barrels 
I I l il li I'M ~ es. J 

It," rl ill it take y c;n to get round the 
II \11111 1\ on and a-half or two hours. 

I ' " 111111' ( 0 Qllintol~ Hill ?-No, I have 
tlill 111 1\ til I' hranch. 

II I II IIr danger buildings?-
1'/1111 1 III /I1ways see the workmen 

1\ 11111 IIIUII Y u[' thc other houses ?­
IIII f 1IIIIIIlrtting house, and the 
I III Itll ll ~. 

II hll " I ~ Jot vcry often. 
I I I I" I IIIHlM I have you seen 
II .\1 I II ti l ill any way throw 

I ,01 11 11 II l id l \lt ?-No, I have 
IlIilIII ' 11i11l1V 1111 light upon it 

\ I j'. 

actin'" ?-Yes, but the millman has to look after them, 
beca~se we have to study the weather, which haa a ' 
very (treat effect upon incorporating gunpowder. 
Someti~es we ta.ke as much as 18 to 20 pints ofliquor 
away and at. another time, when the atmosphere is very 
dens~ we should not take more than one-third of that 
quantity. So you see we haye to study the thing pret~y 
closely, so as to bring the powder off at a certum 
moisture. 

1028. Colond Majenclie. Do your men go into the 
mills while they are working ?-Yes. 

1029. Then at that time they are exposed to a great 
risk?-Yes, b~t they are protected as much as possible. 

1030. 'When did yon la3t hayc a mill accident?-
11 th March, 1892; it exploded on a 60-lb. charge. 
after runuiuO' about 7~ houri' , I had never known a 
charge to explorl e after running so long befcr~. 

1031. The Cltai1'man. vYhen you nre on mght duty, 
arc vour "isits to the yarious mills made at nil sorts 
of l;ours?-Yes, the men never know when I am 
coming. 

1032. Do you make any formal, rep.orts to say that 
you have been round and that all IS nght ?--No, I do 
not make any report except in the case of something 
going wrong. 

1033, Colonel Lloyd. Is it your custom to go round 
early in the morning, say betwc:n 2 and 5?-! es, I 
occasionally go round the .last.thmg before I shIft my 
clothes, to see that everythlllg IS correct. 

l034. It is a common thing for an incorporating mill 
to blow up, is it not?-Yes, but we have not had so 
many acciden t8 lately. 

1035. Has it ever, to your knowledge, been suggested 
that some other matcrial than iron,should be subst.ituted ' 
for the beds of the incorporating mills, such, for instance, 
as phosnhor-bronze ?-So~e ye~rs ago the ~ngineer we 
had spoke to me about havlDg nngs put on the runners, 
but I think it was said they would not be hard enough, 
they would wear out t?() soon. The runners are faced 
up every now and agam, so as to get smooth surfaces 
on them. 

103ft Colonel MaJenclie. Are any of the new rnnners 
stone runners ?-No, they have not been put in in my 
time. 

1037. Colonel Llvycl. ,Have you known of any ex­
periments being made to asccrtain whet~er any otl~er ', 
material could he used that wouldllOt be hable to stl'lke 
sT.>arks ?-Not in our factory. 
• 1038. Raye vou been a ioreman ?-Yes. 

1039. Wheu' YOU were a foreman was it ever your 
habit to search tlh' men 1-Yes. 

104.0. When you sea5ched them, di~ you anticipate 
finding anything, or (ii.\ :vou merely do It as a matter of 
routine ?-1 hardly dill tl.at. 

1041. Do you belic\'l' the searching is still done?­
Yes. 

1042. Are men allowed to bring pocket-knives into 
the factory?-To the. wash-up house ~ bllt ,they have 
no other means of takmO' them except III theIr baskets. 

1043. Do they requir; them for eating their dinners? 
-Yes, I think they would. 

1044. Haye YOll known of men eating their dinners 
in any other place than the dining room ?-I have seen 
them in the shoe room. 

1045. Did you ever see them use their knives there ? 
-I cannot say that I have. 

1046. vVould it be against the rules to do so ?-There 
is no rule to that effect. The rules state that men are 
cautioned against carrying knives when employed about · 
the mills or powder houses. • 

1047. If a man put his knife ~nto. thc front of his 
shirt havinO' no pockets, after Ius dlDner, would any 
othel~ work~an see him do that ?'"7'The foreman would 
report him, no doubt. 

1048. Have ~' ou ever known any such case?­
J: o. 

1049. IF- any examination ever made of the shoes 
that th e men wear, to ascertaill whether they are 
N 'ni ·t.able and c!eal1 ?-The master worker examines 
I ht,tn, Ilnd passes them when they come in. 

10 10. 1s til l'e any periodica examination of them? 



-I think not. Repaired shoes are not allowed in the 
powder vessels, but they are allowed for the mill men. 

1051. Are the sh(1PS eyer cleaned, 01' brushed in 
any way?-YVe haye mats laid down at eyery 0001'. 

1052. Is it allybody's duty to see tllat ~hey are clean 
and free fi'om grit 'I-Only the men themselves and the 
foremen in the house. 

1057. Have you ever known men work without their 
shoes; has a man e"er said that his feet are tender, 
and that he would work in his bare fept ?-No. 

1~58. Would tbat be forbidden ?-Yes, I think so; 
I thlllk the foreman WL'uld not allow lllen to walk 
about the Flace in their bare feet. I would not 
allow such a thing. I should consider it acrainst the 1 053. Would there be any examination of the shoes; 

has it e"er Ceen suggested to you that the shoes might 
have grit on them ?-No, I do not see how they could 
get grit on them, because thev never go out of the house. 

1054. 'l'he surf:lces of the platforms are liable to 
have grit on ihem ?-Yes, but they are constantly being 
washed down. 

xegulations. . 0 

1059. The Clzainnan. When you go into the houses, 
do you yourself put on these slippers ?_ Yes. 

lOBO. Would it not be a wise pI'pcaution to have the 
soles of these shoes inspected to see whether they are 
free from grit?-Yes, I think if a foreman ex­
a~ined those shoes every morning it would be a good 
thlllg. 1055. Occasionally grit may get on ?-Yes. 

1056. And sharp grit may get into the soles of the 
shoes ~-Yes, ' 1061. Do you also wear lasting-cloth clothes when 

you go round the houses ?-Yes. 

(The Witness withdrew.) 

Mr. WALTER J. CHITfENDEN', e:ramined. 

10B2. Tile Clzail'man. You are a foreman in the 
Royal Gunpowder Factorv, I believe?-Yes. 

1063. How long have you held that appointment ?_ 
About seven years. 

lOS!. Had the pins worn, or were they broken ?-A 
set ?f pins will last about three weeks, and then they 
begm to wear. 

1U64. What are your duties 1-1 am employed in 
the I~aster worker's office. I see the men in, 'I keep 
the tIlDe and work books, I check the work dene and 
I orcHsionalIy visit the men at the powder houses.' 

106? Haye you a gang of men under you ?-No, I 
am dOIng only geneml work. 

1.066. In what part of the factory are your particular 
duhes; \Vel'S you engaged in this cam house ?-.No 
but. I vis~ted there occasionally to see if they were at 
theIr dutIes, and 1 also asked the foreman if everytbin.,. 
was working all right. 0 

1067. To whom are you responsible ?-To the chief 
foreman, and through him to Mr. Findlay. 

1068. Colonel Majendie. Does the 'chief foreman 
Turuham, still go round ?-Occasionallv. ' 

10B9. Do you go round every day?-=-No, not every 
day. 

1070. 'When do you go round?-'Vhen there is no 
onc else to go. Mr. Findlay's son O"oes round when 
m h ,'" 
-,-urn am cannot go, and when Findlay does not go, 
then I go. 

1071. po you go round at night as well as in the 
day?-No, I have not been on night duty. 

1072. What is the object. of your going round ?-'l'o 
see that everything is workiug all right. 

.1073. Does that apply to the machinery?-To eyery­
thIng. 

1074. Supposing there was too lliuch powder in any 
hou~e ?-I should report that. . 

1075. vVou1d you report men for not being properly 
(1ressed ?-Yes. 

1076. Do yuu have to do oirectly with the machinery? 
-The foreman would report such things to me. 

1 077. You do not examine the machinery yourself, 
do you ?-Only just cursorily; I examine the prisms, 
and gauge them. 

1078. Supposing a machine was broken, 01' was work­
ng badly, would it be the duty of the foreman to call 

your attention to that ?-Yes. 
,1079. Haa ~ailey ever called your attention to any­

thmg wrong ~nth the maehines?- No, I had not gone 
down there SInce the Friday before the explosion, and 
then they were repairing the machines. 
. 10SO. What were they doing then ?-The fitter was 
III the house putting a pin into No.3 machine, and 
~os. 4 and 5 were waiting for him to deal with; they 
nad washed them out, and cleared the powder out of 
the house. 

. 1082. Are they phosphor.bronze pins ?-Yes, and 
when they are worn they make untrue prisms. 

1 ~S:3. Is it .the practice to re~o.ve powder before any 
wyork IS done In the way of repamng the machines?_ 

es. 

,I ?S4. vVou!d you consider removing a piu as a re­
paIrIng operatIOn ?-Yes, when they have the fitter in. 

] OS5: Is .there any work that Bailey might do with­
out calhng III the fitter ?-He would put liners under 
the plungers when they are worn. 

108B. In order to do that, what would he have to 
do, would he have to unGcrew some portions of the 
machines ?-Yes. 

] OS7. Wo~ld he do that without callilio. in the fitter? 
-Yes; that is what we call adjusting tb~ plungers .. 

108S. WOUld. he clear the house of powder for that 
purpose ?-I tlnnk not; he would wash the machine 
and the plunger, and he would clear the machine out. 

1089. Were the machines liable at any time to have 
powJer encrusted upon them at any part ?-Not if they 
washed them out. 

1090. Supposing they did not wasl~ them out, where 
,~ould there be any incrustation of powder ?-In the 
pm-hole. 

1091. Have ;yo~ ever seen tbat happen ?-No. 
1092. Then It IS merely your beiief that it would 

happen ?-I know it does happen; tbat is why they 
have to clear out the holes. 

1093. What else would a foreman do to the machines? 
-He would alter the cross-head~ that would be for the 
purpose of' increasing or decreusi:JO' the density. 

1094. 'Would he require to us~ a spanner for that 
purpose ?-Yes, a small spanner. 

1095. Would he remove the powder?-No, I think 
not. 

109G. vVere the plungers and the pins often broken i' 
-Yes, that was of frequent occurrence. . 

1097. Ought a fitter to do 1hose repairs?-Yes. 
,109S. Have you known the foreman to do them 

WIthout the fitter ?-I believe he has occasionally to 
put in a pin, but not a plunger. 

1099. Would he have to replace a broken pin?-Yes. 
1100. v.r 

ould he clear the hou~e of powder for that 
purpose ?-I cannot say, but I think not. 

1101. Have you ever seen him do it ?-No. 
, 1102. I do ~ot see any cam-house rule which says 

tnat the ?ouse IS to be cleared of powder before any of 
the repau's are done ?-l do not know of any printed 
rules about that. 

1103. Do you not think it is desir.lblc that taere 
b uld be a regulation to that effect ?-Perhaps it 

S auld be w('ll, after the experience we ha"e had. 
\tOll04. Are you aware that there have been accidents 
I ewhere due to repairing the machines while there 
~~s powder still in the house ~-I believe that at Hay & 
Men'ie!c's they had such a tIling happen. , 

1105. Did you heal' of one that happcned at Kame s 
factorv?-Yes. 

] lOB. At any ratl', we may take it that you think it 
. desirable that such a rule bhould be obsel'YeG?­
Yes; when a machine is under repair, the powder 
should be removed. . . 

110i. Have yon e,'er seen any of the men repall'lng 
the machines ?-No. 

11 OS. vVhereabouts in the hou~e were the spanners 
"enerally kept ?-In a cupboard in the shoe-room. 
" 1109. Do you know where the spanners were found 
after the accident ?-N o. 

1110. Ha'-e they been found ?-I think the screw­
wrench bas been found, but I do not where it was 
picked up. 

1111. How soon after the· accid(mt were you on the 
Sp8t ?-In about half an hour. 

1112. Did youse£) vVattsr-Yes, I was there when 
he wr.R Cuu1l11; ill fact, I was searching fJr him. 

1113. Had his body been moved at all when you saw 
it ?-N o. In the old mill there was a brick trench 
underneath the fioor, and he was in there under a 
charred bt'am, with his head turned that way. [Thc 
witness explained the Jlosition of the trench, and 
p:>inted out that Watts was lying close .by the machine, 
with his head towards the north, and hIS legs under the 
deb1'is.J It seemed as though Watts had dropped into 
the trench. 

1114. VVas 'Vatts dead when you found him ?­
Yes. 

1115. Was he injured by explosion at all, or only by 
hurninO' ?-As far as I could see, his head was burned, 
YOU c~lld see his brains; his arm and part of his 
trunk were burned away. 

1116. Which arm ?-The left, I think. 
1117. Were the. arm and the missing portion of 

1he head on the same part of the body?-Both on 
that side. 

1118. And you say you think it was the left side 1 
Yes; I believe he was lying on his face when the fire­
man picked him out. 

1119. Were his limbs otherwise uninjured 1-No, 
he ''I"as burnt ail over. 

1120. Were his limbs all there ?-I cOllld not say, I 
did not a~sist to get him out. 

1121. Did you then, or at any other time, see any 
llol'tion of a barrel which might have contained 
powder ?-There was some out here [pointing to a spot 
on the plan between the south end of the bnilding and 
the head-stream. See Appendix 1.J 

1122. Did you find anything here [pointing to the 
spot where Watts's body was found. See Appen­
dix 1.J ?-N 0, everything was burned there. 

1123. With the exception of Watts, all the other 
men were out of the house when you got there, were 
they not 7-Yes, I saw them illl the shifting room. 

1124. About how far was Watts from these two 
machines, would you say half way between the walh 
and the machines ?-I think the trench was about 2 or 
3 feet away from the machines. 

1125. Can you say what the total distance is from the 
wall to the machine ?-I cannot Eay for certain, but I 
think it is about 8 feet, and the trench would be rather 
more than half-way towards the machines. 

1126. Did yeu see the trench before the explosion? 
-No. 

1127. Did you know of its existence before that?­
No. 

.11~8. Did you ever see 'Vatts, or anyhody else, 
brmgmg powder into the house ?-I cannot remember 
any particular man. 

1129. Have you ever seen a man lift it up hel·e 
[pointing to the spot mllrked BI on the plan. See 
Appendix 1.J ?-No. 

(45) 

1130. Had you anything to do with regard to the 
men's clothing ?-No, the foreman would be responsible 
for that; Bailey would examine his men. 

1131. He should examine them ?-Yes, when they 
came to the house. 

1132. Aud not in the shifting room ?-~o, we haye 
a special man there. 

1133. In going your rounds, diJ you e,'er say to any 
of the men: "Let me look at YOllr underclothing, and 
see if' you have any pockets" ?-N o. 

1134. Have you eyer scen anybody do that except 
Bailey?-No. 

1135. Haye you ever seen the men Eearched ?-Ycs j 
I have been searched by the fJremen myself. 

1136. In what house 1-The mixing hou~('. 
1137. "Tho was the foreman ?-King. 
1138. How often did he search you, every day?­

Yes, I think so. 
1139. Does any man go out of the factory between 

the time of coming in ill the morning and going out in 
the evening ?-lIIo, not the workmen. 

1140. vVould there be any opportunity for a man to 
change his clothes in the course of the day ?-Of course 
there is an opportunity, but the foremau would not 
allow the mall to go away. The policeman would not 
let a man out without a pass from his fureman. 

1141. Would a 'man be able to go back to the shift­
ing room and change his clothes ?-Not without the 
foreman knowing, because the work would be delayed, 

1142. But would he be able to do so during the 
meal time ?-Yes, he could go then. 

1143. And would a man have access to Lis clothrs 
at that time ?-Yes. 

1144. If he felt cold, and had not got a waistcoat ou, 
he codd put one on th t re 1-Yes, he could do so. 

1 L45. And the foreman would not know of that, 
would he ?-Not unless he missed the man. 

114B. But a man must, iu the COurse of the day 
from time to time, leavc his work for a certain PUI' 
pose ?-Yes. 

1147. Might it not be supposed that he was away 
for that purpose?-Yes. 

1148. At any rate the door of the shifting room 
would be open to him ?-Yes, 

1149. Ha;-e you ever known of any smoking on the 
works at all ?-No. 

1150. Wuuld the men stand one of their number 
smoking?-No. 

1151. The Chail'man. Are the men suspicious of 
one another in bringing things in ?-N 0, of eourse 
they all go to~ether to the shifting room, and they 
watch one anotber. 

1152. Colonel jl£ajendie. Have you ever known of 
any man attempting to smoke ?-No. 

115:3. Not elTen in the shifting room, or in the meal 
room?-No. 

1154. Has the question of allowing the men to 
smoke in the shifting room and some other parts of 
the works ever been considered or suggested at all?­
No, not by the men, or by anyone else. 

1155. Are you aware that the practice of private 
factories differs in that respect from yours ?-I was not 
a ware of that. 

115B. Did you know all the men in that honse, more 
or Ie's ?-Yes. 

115 i. 'Vere they generally a st~ady and experienced 
lot of men ?-Yes. 

1158. There were none of them young hands, were 
there ?-Rudd "as the youngest j he had been there 
onlv about a month. 

i159. Had Watts been employed there for some 
time ?-Yes, he was an experienced boatman. 

1160. Had he e\"er been puni!:;hed, or found fault 
with ?-N 0, he was discharged on reduction in April 
but he was taken on again. ' 

1161. Did you know Bailey well ?-Yes he was an 
apprentice with me. ' 

1162. Was he steady 7-Yes. 
1163. What was his age ?-About 32 when he died. 
1164. How long had he been foreman ?-For about 

five or six years; he was in charge of the cam machinell 

D 



when tLey were first started ill 1887, and he had had 
charge of that house since, 
, 1165. Di,l you personally find Watts's ?ody, or,did 

somebody else find him and call your attentIon to hun 1 
-J acbon, the fireman, found' him, I was walking 
towa!ds the place when they found him, 

1166. Do you think you can say positi "ely that be 
had not been moved at all ,vhen F U ~aw him?-Yes, 
I think so. 

1167. \Vere they able to move him without taking 
the beam away ?-Yes, I think the fireman said he got 
a piece of wood and moved him on that. 

(The Witnm withdrew.). 

Mr. EDWARD JACKSON, examined. 

1168. The Chairman. You are the chief fireman at 
'Waltham Abbey, I believe ?-Yt's. 

. ! 169. For how lon~ have you held that appointment? 
-Seven years come July. 

1170. What are your duties ?-To see to all the fire 
;p,ppliances, and to see that the engines are in proper 
working order in case of' fire. 
_ 1171. 'What staff have you ?-Only two men in uni­
form, but I drill about 50 01' 60 of the other men e,'ery 
month. 

1172. Colonel MaJelldie. What are your duties in the 
daytime ?-To see to the fire appliances, and to be 
ready to driil ihe men at all times. 

1173. Then I understand you have nothing to do 
,with the buildings, or the makillg of powder, or the 
boat., or the barg'es ?-No. 

1174. How soon after the accident were you on ihe 
scene 7-In about ten miuutes; I was at home when it 
happened. 

1175. How far is your house from the works ?-I 
live just by the Refinery gates, that is about five minutes' 
walk. . 

1176. 'What first directed your attention to the acci­
dent ?-The ringing of my bell. When I got there the 
men had already got the engine out, but it was not 
actually working. 

1177. Was the house fully alight .at that time ?-Yes, 
and burning with great violence. 

1178, Did you hear anything in the nature of an ex­
plosion 1-No, not till about 20 minutes after the fire 
had been burning, and then I heard a slight explosion. 

1179. How soon afterwards were you able to mal.e 
search for the bodies ?-As soon as I possibly could; of 
course we do not wait for every spark to be olit, The 
tirst intima,ion 1 had about Watts was from Bailey, 
when I pulled him out of the water in the tail stream. 
When I pulled hini out I asked him if he were burned, 
and he said no, but I got him on to my back and 
carried him in the usual way to the dining room; he 
was quite numbed with the w:tter. As we were taking 
him to the hos{lital I a"ked him if he had any idea of 
where \VatLs wus last seen. 

1180. Why did JOu ask him for Watts ?-Because 
he was the ' only man missing at the tim,e. Bailey told 
me that he last saw VVatts rolling a barrel of powder 
close to the machine~. I th"'n went back from thc 
hospital and made a search, and I fo~nd Watls here. 
[The witness pointecl out the exact position on the 
plaIl.] 

1181. Which way was his head lying ?-Towards 
the nort.h end. 

1182. Did you notice what his injuries were ?-Yes, 
part of his head was blown off and his brains were 
lying underneath. 

1183. 'Were his limbs injured ?-Yes, both arms 
were off, and both his feet, his sirle was burned away 
and his entrails looked as thou:lh they were roasted. 

1184. 'Vere the arms blown-off ?-I think they were 
b~rned off, and I should say the same with regard to 
hIS feet. He was lying iu the trench and the beam 
was resting on the brick wall. I put my hands under­
n~at~ the body and it dropped a little as I pulled the 
deb1'ls away. . 

1185. Was he on his face?-Ye8. 
1186. As far ar; you_ can recollect which side of his 

he~d was injured ?-It was the left side. [The witness 
then explained how, by means of a piec(' of wood, he 
was able to get the body uut of the t!-elich.] , 

1187. J?id .the mail'S head appear to YOll injured by 
the exploslOn?-Yes, I thm\;: so, beeaus~ part of it was 
'blown right off'. I do not think it was a bum, because, 
if it had been, the brains would not have. been mixed. 
with thc debris. 

1188. ,Vas there any other evidence .of tin explosion 
about the body ?-Only in the case of the hund, I 
think, which was afterwards found. 

1189. vVhere was it found? - Somewhere bere 
[pointing to a spot_ marked L on the plan to the north 
end, between the hOllse and the water, Appelldix 1.]. but 
how it got there I cannot say. 

1190. It might have been blown there ?-Yes, the 
hand was almost as clean as mine is llOI\·. 

1191. ~T ere any o.ther portions of the poor fellow 
found ?-No. although I made a minute search. 

1192. I understand that none of the other men who 
died had any portion of their bodies blown about?­
No, they were burned. 

1193. Bad thty all their regulation elothinO' on as far 
as they ha~l any clothing at all ?-I could not say, 
because I dId not have much dealing with them until 

. they were stripped. 
1194. Did you find 01' see the. remains of a barrel 

h,re fpointing ,to the spot 'where 'Vatl's body was 
found, AppendiX I.J, any stave~ or anything of that 
sort ?-Nolbing at all. 

1195. Had it all disappenred ?-Everything was 
burned in the south end. 

1196. Was the fire more ,'iolent in one place than 
in another ?-~o. 

1197. How about the boat ?-That was pretty well 
sunk, and the hood was blown off it. . , 

1198. ":' ou say you heard no:hing of the explosion 7 
-No, I (ltd not; I am a wry lIght sleeper, and yery 
eaSIly awa!((,~led, but I, dId Hot hear al.Y noise. The 
west ,,:a1lIs mtact, but If there had been a very violent 
explOSIOn that would not have been there, and the sallle 
with regard to the mills on the othEr side of the stream 
,,:hich ha,'e tanks ,over them. If there had been a very 
Ylolent explOSIOn It would have capsized those tanks. 

11.99. ~'he Chairman. . 'Vith regard to your not 
hearIng, IS your hous.e m the same direction as the 
wind was blowing from ?-N ot exactly on that night. 

1200. \Ye understand there Wl>S a gale of wind?­
It was not so severe at the time of the explosion as it 
was three hours before. 

1201. Colonel MaJendie. Was it raining at. the time 
of the explosion ?-Yes. . 

1202. Was there lightning?-I did not ~oticE'. 
1203. Did YOll know Watts ?-Ye~. 
1204. Was he a steady man ?-Yes. 
1205. Had you m'er seen him doinr: his work ?-No. 
12?6. Where did you get your ,wat~l' from ?-From 

the rIver between the cam house and the maO'uzines 
. 1.207. Where was the engine kept ?-J ll~t by the 

dllllllg-room. . 
l208. How long did it take you to exting,llish the 

e ~-It took me rather ~ long time, _ that is, com­
fir ,: ,.,. 't with a O'ood many fires T h:we oeen to. I had 
PalIn" I " . . 

I 5-inch pum plllg-engllle. . < 

on !2~9. Is this the most powerful e,ngme you have t-:­
No I bl\\'e another n::ar the cordite fac~or.v, allrl III 
r,. )Iaces I have hydrants With 14'1 Ibs. pres­
va:';OllS I 
sure to the inch. . ' . 

12Hl. What other manual engmes haye yon besj(l~s 

h
· . I'll the fnctory?-I ha"e 12 altogether; t!J.IS t IS one ' 

. "'or' the Lower Island alone. one IS 1'. f 1 1211. Do you thlllk you want a more power '1 

engine ?-Yes. '. . 
1?l () Husc you made any applIcatIOn With regard 

t\~ t~;--..res before the accident. · I have also applied 
to la, 1. , , I I d 
that hydrants might be laid down to the ,ower ~lan , 
hut the allthoriti?s w~uld not allow them, after the 
Superintendent USlllg In8 best endeavours to get them. 

1213. '1vonld yr;u rather have hydrants than all 
cnnine ?_ Yes, because two men can get, a hydrant to 
wo~'k whereas it takeR 16 to work an eng1l1e. 

12'14. Could you get a good pressure for the bydrants 
here?-Yes, 145 Ib~. to the inch. 

1215. Is that the only p~rt of the factory where you 
1Ia,-e asked for hydrants? - Y e~. . 

1216. Ha,-e you had occasIOn to use your englne.s 
for any other accident since JOU hal'e been at vValtham 
AbLe)'?-Yes, on tIle 22nd August, 1890, there "'lIS 

an explosion at No .. 1 breaking-clown house, aIHl t\I'O 
lIl l' n were blown to pIeces. 

1217. Have you used them for a mill accident?­
Yes, at group E, which fired one Monday morning. 
\V C llsed the hydrants on the guncotton store at Qnin­
tOll IIill , and it did not take us so long to dcal with 
that as it did with these small buildings. 

I :218. The Chai1·man. Did you see any of the felt 
flyincr n.oout from tbis blazing roof1-Yrs, there was 
"eryOlittle ",ind, but I told the men to go about the 
platforms with buckets of water: 

1219. Is there any danger to be -expected from these 
felt roof,; in cases of fire when the wind is high ~-Yes. 
Felt is vcry li~ht, in a case of fire it is as light as cork. 

1220. Would you like to see all this roof made of 
zind-Yes, I think that ,vould be an improvement; 
a fdt · roof is not a propel' thing in 0: place like thio, 

especially as it perishes after 12 months' wear, 'and 'then 
requires a coat of tat. 

1221. Supposing you had had these hydrants, and sup­
posing the firemer. had been on the spot, I SUppOS3 
nothing could have saved the life of this poor man, 
\Vatts ?-I think not; I think he went as soon as the 
first explosion happened, and I do not think he was 
far away from tbe explosion. 

U22. Then you think the explosion took place in 
his own barrel, as far as you can form an opinion?­
Yes, but of course it is only my idea. All these 
machines were working as perfect as anything could 
work, until the main beam fell across the waterwheel 
and that stopped them. . 

1223. I understand that some of the men were 
picked up from the water?-Yes. 

12'24. How did they keep themselves up; is the 

water deep? -In SOllle places it is 10 . feet deep , 
but ill places there is a bank j '",hich has been 
caused by the constant washing' of the water from the 
whE'el, and they could staad on that. Bailey, I think. 
wa'l washed across from the wheE'l on to the b 'wk, anu 
when he reO'ainpd his eOllSciOll'lneSS he stl'llck out for 
wbere he coould see the fire and heal' the noise of the 
engi!lf" 'When I heard Bailey calling fol" help I 
called to mv man named Browll to come and help me, 
and when f pulled Bailey out he was a8 semible as I 
am. 

1225. Was he yery much burned ?-Not very much. 
1226. Colonel Majenclie. What was it that kiiled 

him ?--The water, I think, because 1ll0rtific1.tion set !11 

with him. . 
1227. Did Bailey say anything about Watts ?-No, 

[ spoke to Bailey several times after the accident. 
1228. Did lie say anything that would throw any 

light upon the question ?-No. . 
- 1229. Did he make any suggestion with reference to 
it?-;'{o, I asked him where he last sawIYatts, and he 
told me. 

1230. Colonel Llo.lld. Did yon sec Rudd and 
Rudkin after the accidcnt ?-Yes, in the hospital. 

i231. ~Vere they bnrned more on one side than Otl 
other?-T eOllld not say, they were -burned about the 
face. 

1232. Did they bear any Higns of a violent explo­
sion ?-N,'. 

1233. Did th3 fire absolntely bum itself out? --~ 0, 

it was extinguished by me. 
123'1. Did you make any search for signs of fire all 

r0:111d the house?-Yes, and to see if I could fincl any 
more remains of Watts. 

1:235. Did yon find the hand then ?-No, it wa'l fO'Jnd 
by some of the workmen. 

1236. There was no doubt it was his hand ?-That 
is so. 

1237. Whea you were searching, did YOll £i,lId uny­
thing about which would gi"e yon any reason 
to believe that they had occasioned the explosion?­
No. 

1238. Were any tools found?-Yes, a spanner. 
1239. \Vhere was th~t found ?-In the shoe house. 
1240. \"{as the door of the shoe hOllse burned 

down ?--Not whE'n I first arrived there, but 'parts of 
it O'ot pretty well burned down by the enrl. 
" 1241. Were any other tools found in the shoe house? 

"':':"'Not that I know of. . 
1242. '1Vere any other tools or implement~ found in 

the building that was burned7-Nothing beyond the 
ordinary tools. 

1243. Were they fonnd where you would expect to 
find them ?-Yes. 

1244. D'id you find the spanner ?-No. They could 
not possibly use a spanner on those lllac~ines when they 
were working, and as a matter of fact, they were all 
working after the explosion, 

1245. Colonel Majendie. Is there any work that 
could be done with a spanner on any of the standing 
parts of a machine ?-No. 

(The Witness withdrew.) 

Mr. A. ,\7. BRACE, examined. 

1246. 'l'he Chai1·mall. You have been employed as 
a bO,atma~l at IValtham Abbey, I believe!-Yes, from 
~pnl untIl August, and since then I have been employed 
III the cam house, on No.2 machine. 

~247. How 10llg have you been in the faclory alto"­
getner'l-About 3t years 

. 1248. Colonel MaJendie. Did you work with Watts 
III the boat? -N o. 

(45) 

1249. Have you ever see II Watts dm"ing his WOI"k 
-No. 

1250. When you fir3t became a boatman, who told 
vou to act as such ?-I had my orders from the master 
~vorker's office. 

i251. But when you first became a boatman, did 
you get any instructions from anybody?-One boatman 
instructed another. The man I was working with was 
an older hand than myself~ 
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1252. Was Bailey at the cam house when you first 
became a boatman there?-Yes, I had one week with 
him. 

1253. D·.!rin"" that time, I suppose you frequently 
delivered powder into both parts of the house?­
Yes. 

1254. I understand you lifted the powder Ollt hel'e 
[pointing to the end of tbe platform marked B on the 
plan, Appendix I.J, and rolled the barrel nlong on 
its chine ?-Ye~. 

1255. And-tbm here [pointing to the spot marked BI 
on the plan, Appendix 1. ] there was a little step? 
-Yes, about 9 inches high. 

1256. How did you get the barrel up 7-1 lifted it 
up, by putting one hand at the top and one hand at 
the bottom. 

1257. Was there any difficulty in doing that ?-No, 
it was the easiest way to do it. 

1258. Which side did yon trundle the barrel, did 
you trundle it to your right?-The left hand went first. 

1259. -When you got it lW'e [pointing to the ~pot 
marked Bl on the plan, Appendix I.J, you deposited 
it on the bottom, and then lifted it up ?-Yes. 

1260. Did you then roll it on, or leave it th~re ?­
We rolled it on t.o the machine. 

1261. How near?-Until we got directly behind the 
machine, where the man feeding the hopper stood. 

1262. Were those barrels inconveniently heavy to 
move ?-Not when you were used to them, though they 
were a little awkward to begin with. 

1263. -Who told you to 1'011 the barrel on its chine 
when you first went to work ?-It is in the rules. 

1264. And you knew that rule about the open powder 
barrels amI chtLrge tubs, and observed it?-Yes. 

1265. Haye you eyer seen a barrel dragged along? 
-N Q, it is easier to roll them. 

1266. Is tlwre any special difficulty in getting a 
barrel up this step ?·-No, none whate,·er. _ 

1267. Is there any way by which a man could make 
it easier for himself?-No, the easiest way would be to 
lift it. 

1268. vVhen you were at that house and had rolled 
the barrel in, how would you stand with regard to the 
barrel ?-I shoul(l lift it with the right hand at the 
bottom and the left hand at the top. 

1269. \Vith your left side towards the barrel ?-Yeo. 
1270. Do you know whether othpr men rolled it on 

their right s(de ?-I think they all rolled it a~ I rolled it. 
1271. Trundlillg it with the right hand and guiding 

it with the left ?-That is so. 
1272. Ha"e you ever seen a left-handed man work 

it?-No. 
1273. You neyer saw Watts doing it ?-No, he was 

in the opposite shift to me. 

(The Witness w£thd,·ew.) 

Mr. S. !vI UM¥ORD, examined. 

1274. 1'he Chai,·mall . You are a workman in one of 
the powder houses in Waltham, I believe ?-Yes. 

1275. How long hare you been there?-About two 
yeau. 

1276. What house are you working in now?-No. 5 
moulding llOuse. 

1277. Colonel MaJendie. Where were you working 
at the time of the explosion ?-1n the cam hOllse, on 
the day shift. 

1278. When were you last in the house ?-I came 
out at 6 o'clock on the Tuesday night as the accident 
occurred on the Wednesday morning. ' 

1279. Whom did you work under?-Mr. Ephgrav('. 
1280. I suppose none of the men who were ill the 

house at the time of the explosion were working with 
you?-No. 

1281. Where did you work ?-On No.4 machine, in 
the north end. 

1282. How long had you been working there ?-Be· 
tween seven alld eight wcek8. 

1283 Had you w(lrked nil the time at this particular 
No. 4 machine 1-1 once went down to No.1 machine, 
which is a ~pare machine in a separate place. 

1284. Who was your mate on this No.4 machine? 
-Up to Friday night a man named Argent, and then 
I had three different mates between the Friday night 
and the Tuesday night. 
. 1285. With regard to this particular machine, had 
it been subjected to any repairs during the time you 
llUd been in the house ?-New pins w('re put in on the 
Friday before the explosion. 

1286. Who put them in ?-I could not say, perhaps 
the fitter; they were put in in the daytime as we came 
in at night. 

1287. vno usually put in the pins ?-Johnson, the 
fi tter. 

1288. Have you see him do it ?-No. 
12!l9. Have you lieen anybody else do it ?-No. 
1290. Have you seen the foreman do it?-No. 
1.29.1. HuYe you not done it yourself?-No, not put 

a pIn 111. 

I292. Have you seen the fitter at work on the 
machines 1-Yet:. 

1293. What work have you seen him doing?- Putting 
in new plungers and new bands for the cross-heads. 

1294. Vl'~hen he <!id that were the machines cleared 
of powder ?-Yes, they were always cleared out when 
that was donr. 

12U5. Have you ever seen your foreman do any 
repairs to the machines ?-Nothing except tightening 
the plungers and altering the -top cross-heads if the 
powder waB light or heavy. 

1296. vVhat did he use for tightening up the 
plungers ?-A steel thing like a key; it is not like a 
spanner. 

1297. 'Va~ there a spanner for each compartment? 
-There were three laicl about in the house, a pair of 
pill pliers, and a shifting spanner for altering the nuts 
of the top cross-heads. 

1298. But speaking for the men generally, did they 
use any tools other than the spanner, can you remember 7 
-N 0, nothing except a little prober which is used for 
cleaning out the plunger. There was a piece of wood 
used :or tapping the pins known as a tap-stick. 

1299. Whnt ",ns the prober made of1-ilfetal. 
1300. Any other tools 1-No. 
130l. "Vas there any work which you could do on 

the machines in regard to tightening them up or any­
thing of that sort while they were running or workin""' 
_~. . 0 

1302. You al ways stop the machine ?-Yes. 
1303. Could it be done without stopping the 

machine ?-Yes. 
1~04. Can you follow up the thing as it runs 011 

full r-Yes, you can do the outside screw. but not the 
inside one. 

1305. Bllt you have never seen it done ?-No. 
13?6. 'Vhen the plungers ",ere tightened were the 

mac!l1nes cleared of powder ?-No, there was very often 
powder in the bushes. 

1307. When they were doing it and when YOll have 
done it ?--Yes, I have done it when there was powder 
in the bushes. 

1308. Did you consider you were acting in accord­
ance with the regulations in doing that ?-There was 
no l'eguJ'\tion against it. 

1309 Are you familiar with these regulations for 
the cal;l house, Lower I~land, thcy were stuck up in 
the house, were they not. -Yes. 

1310. Have thE'Y been read to you or by you?­
They have never been read to me but I have l'c,ld them. 

1311. Have you ever read this one," No persons, 
cept those who are properly instructed and duly 

:~thori-ed, are at a71Y time to meddle or interfere with 
the machinery," do you kilO,," thnt rule ?-Yes. 

131:? What does it mean ?-That you are put there 
to work the machine, and if anything grles wrong YOIl 
ha"e to alter it, if a plunger goes wrong you havc to 
put it ri!!ht. 

1313."1 suppose the loosening of the plunger was a 
defect ?-It was a strain upon it, I tl link. 

1314. ,Vould you get defective working in the 
machine if the plunger was loose ?-Yep. 

1315. And to rectify that you would tighten the 
),111 110"(,1' up?- Yes. 

d i G. Wonld thnt be consistent with rule 7 whieh 
says, " Any defect in the machinery, or any repairs re­
q~ired, should be at once reported to the master worker 
and to the foreman of machinery, Lower Island." In 
the cases where you have done such work han~ you 
made a report to the master worker?-W e used to 
speak to the foreman. 

1317 -Whcn you _ wanted to tighten up a plunger 
did you go to Ephgrave and say," May I tighten up 
my plunger_"?-No, but we almost always told him 
there was one loose. 

1318. Haye you had any experience with Nos. 2 
and S machines ?-I have worked with No.3. 

1319. Have you had the same difficulty with that in 
regard to tightening up the plungers ?-Yes, you would 
tighten them up just the same. 

13:20. Have you ever had broken pins ?-Yes, on 
No. 3 that happened; I , think it was caused by 
packing up a double interval of prisms, and 9ne flew 
hack and got between the bush and the plunger and 
broke the pin. 

1321. In that case who repaired the machine ?-J 
cannot Fay, it was more than 12 months ago. 

13:l2. Did you say anything to anybody about that? 
- No, I was only a fresh hand down there, ~nd 1 left 
it to the older hands. 

1.123. UO ~' Ol1 -know anything about the No. 2 
machine ?-I have seen a great deal of trouble with it. 

132,1. What sort of trouble 1-'Vii h the pins; we 
could not g~t the water down. After every fOllr racks 
wnter is suppused to go down throu~h the plunger, and 
down through the bottom erosshead, but it would not 
go dowu. 

13:?5. \\Thy?-Either the pins we:c too large, or 
the Itdeb in the ph,uger were too small. -

1326. \-Vas there the same difficulty with the other 
macilin('s?-\Vheu there were new }J'ins put in all the 
machin('.s worked very badly in that way. 

132i. lIarl there bem any alteration ill the pius 
down to the rlny bl,fore the accident ?-On that D:lJ'ti­
cular day in No. 4 they ran bett!'r; they had' ju"t 
~('~ltn t~ work right on that afternoon; it was on 
~l'1lhy mght that they began to work bad. 

1328. Can you tell us anything about the practice 
of the other machine!', No.5, for instance ?-That same 
day the pillS worke(l ~o badly that one of them pulled 
clean out of the block in whi.:!l it \Ya~ s~rewed; it 
pulled right out of the thread. 

1329. 'vIlas that reported ?-Ye~, and the man went 
down to No.1 machine, that was in the night, if I re­
ll1eu~ber; the next dny the machine had n'ew pins 
llut m. - - -

1330. -With rf3gnrd to Nos. 2 and 3 machine~, were 
you aware of anything going wrong with them ?-Only 
the pins working bad. ' 

1331. In what way; did they work hot ?-They 
worked hot, and they _will work hot if you cannot get 
Water down. 

N 
1332. Have you knowll them to work hot ?-Yes, on 

o. 2 machine. -
1323. How hot ?-So hot that the man had to hare 

a wiper to handle them with. 

1334. Have you :l.t any time made any report about 
that ?-No, it was not my place; I was not at work at 
that place. 

1335. Did you think the heat of the pins was attended , 
with danger ?-I did not think they would get hot 
enough to cause an explosion. 

1336. Did you see anything in this hou~e to lead 
you to beliew the machi,les were dangerrus ?-I nt'ver 
thought anything about it except on the Friday before, 
whell it was Rpoken about. 

1337. "\Vho spoke about it?-Myself and Carr. who 
was working at the same end of the house on No.5 
machine, he ~aid he should not be surprised if there 
was an acrident with the pins. 

1338. Did he convince you that there was any ri,k 
abo,.!t them ~-No, we were both talking about them. 

1339. Did ~'011 say anything to the foreman about 
yOUl' fears ?- We did not take much notice of it. 

1340. I3ut if you thought your life was imperilied 
would you not ~peak about it ?-(The witness gave no 
answer.) 

1341. Who had becn working on thr No.2 machine 
up to the time of the explosion ?-They hai bepn 
chopped about, and then Brace was on it a little 
while. 

1342. Did you hear him say anything about his 
machine 1-He complained about the pins running bad. 

1343. When did this conversation take place; did 
you talk about it in the ~hoe hole when you were 
changing ?-I cannot exactly say where it was, but it 
has been spoken about. 

1344. 'Vas the foreman present when you were 
speaking about it ?-He bad heard the complaints, and 
I know he has worked hours by himself in trying to 
get the pins to go. 

1345. By himself or with tbe fitter ?-With us. If 
you could not get tbem to go there was a pair of pin 
pliers for unscrewing the nuts. 

1346. That he did with you and other men? -Yes, 
011 No. 4 machine. 

1347. 'Vas the fitter present wben hc was doing 
that ?-No. 

1348 'Vas the hou~e cleared of powder ?-No. 
1349. \Vas the machine eleared of powder?-Y ('s, 

the hopper. 
1350. 'Vert: the bushes clear?-Yes. 
1351. But there might be SOll1C powder III No.5 

mar,hiuc' ?-Yes. 
13.52. 'Vas some force used to remedy those 

defects? - Yes, you must force them. 
1353. ''''here did you take your meals ?-Somc in 

the shoe-bole and some in the dining rool11. 
, . 1,354. Where did you heat Jour tea ?-In the 
Ollllllg room. 

1355. Diel you bring the heated ye~sels down irto 
thc shoe-hole ?-W'e had an ordinary quart can cnd 
the boiling' water is kept up there. 

1356. You did not put the can on the lhc to boil 
the tpn?-No. 

135'i. DiJ thc men bring plate!' and things of that 
so:'t for their Clinner?-Yes, they brought the plates 
and kllin's in their baskets. 

. 1358. Did they do that in the ,hoe-hole ?-They 
wry rarely used a knife in the shoe-hole. 

1359. Did YOU ever see a knife used thel'e?-Ye~. 
1360. Have YOU evcr seen them take their meals in 

the cam house i"tself?-NeveT. 
13G1. You nre qt.ite sure about that ?-Yes. 
1362. Bin'e you ever secn any of the meal things 

taken into the house?-No. 
1363. You had, I slippose, to wear lasting cloth 

clothes oyer your other clothes?-Yes, over our old 
clothes~ 

1364. Where rlid yon -keep Jour old clothes 1-1n a 
cupboard in the wa,h-up hOllse. 

1365. Has each man a cupboard?-No, there id one 
beween two men. . 

1366. Who ke(' ps the keys ?-Sorne of them hal'e 
neither locks nor keys. 

- 13tH. You were not allowed to have pockets in those 
clothes ?-No, no pockets and no metal buttons. 



1368~ How did )'OU k('~p your trousers UI)?-Some 
wore belts and some wore bone buttons. 

l369. Who sa w tbat you chanl!ed your things there? 
-Th~'re is a special man in charge of the wash-up 
house. 

1370. How many men WE're there in the . wash-up 
house at one tillle ?-Sometimes as many as 200, in the 
large ,~ash-up house. • . 

137l. Would it be possible for the man. in charge of 
the wa~h-up house to see that every man changed his 
clothE's there ?-He would walk up and down, but 
he c!;uld not see every man. 

1372. Was there any arrangement hy which the 
men had to pass him to show that they had changed; 
for instance, had they to pas3 through a turnstile or 
anything of that sort ?-No. 

1373. Whose place was it to inRpect the men's 
clothfs ?-According- to the rules, I think it is tbe foi·e~. 
man s place to read -the rules and search the men once 
a-week. 

1374. Have you been searched by the foreman ?-_. 
Yes. 

1375. 'iVhere diel he search you, in the Rhifting 
house or in the powder house 1-1 have been sem'ched 
in the shifting' house, but not in the powder house . . 

1376. By Ephgraye, I supPQse ?-No, I haye neyer 
been searched by him. 

1377. How long had you been with him ?-Eight 
weeks. 

1378. And he never searched you during that time? 
-Nc'. 

1379. Nor anybody else ?-No. 
1a80. If you had had a pocket in your clothes no 

one would have known it? -That is so. 
1381. Do you say you think t~ey ought to search 

men once a-"ieek ?-That is one 6f the 'old rules, I 
beli~ve. 

1382_ Where would that be ;-In the old rule book. 
1383. Does e\"E'ry man get a copy of that book?­

No, but I have seen them about in the different house~: 
1384. Haye you e\'er known men to have pockets in 

their underclothing ?--No, but I believe one or two 
have been caught lately with pockets. 

1385. In the danger buildings ?-I cannot say that. 
1386. II a\'e yon eyer had pockets in your clothes ?­

No: I have h~d them either cut out or sewn up. 
1387. Have you been searched by the other foremen 

you have been under?-Yes j if they do not actually 
search, they ask whether you have certain things. 

1388. Do any of them do it eyery day ?-X 0, T think 
that is not required. 

1389. Or every week ?-1 hll.ye not been searched 
h :llf-a-dozen times since I have been in the place. 

1390. 'Who read the rules oyer to you when you first 

came in ?'-:"Mr. Findlay ody said tliat we were to have 
no ]lockets and no' bl~ttons. 

1391. Have the gf'neral rule3 e\'er been read 0\'01' 

to you ?-I had the main ones rend to me out of a book. 
13!J2. You tire not familiar with this particular set 

[showing witness a copy of the general rules] ?-Only 
by seeing; them posted up about the factor,v. 

1393. Do the men study them carefully?-I calmot 
say. 

13!)4. Do JOu stndy them youraelf?-1 have read 
them, but I Call1lut say that I have studied them. 

1395. Have you ever known a case of smoking in 
the facton' ?-No. 

1396. if you saw a nian snioking what would you 
do ?-Olear out of it pretty quick. 

1397. Would you report it to anybody?-Yes. 
1398 . .'fhen you did not think the danger ill the 

machines ,,:as sufficiently great to induce you t.o "clear 
out " ?-No. 

1399: You did not make any representation that you 
thought your life was imperilled by the defectiye 
character of the machines, did you ?-No. 

1400. Did you think it was ?-They were certainly 
working very bad, but we did not know what heat 
they would run to before e);pbding. In fact, when you 
are working with the machines in that house, it would . 
not do to think about those things. 

1401. The Chair'man. You had three mates with 
you bctween the Friday and the Tuesday ?-Yes, one 
~yas not with me for more than two hoUl·~. I think 
that was because one of the o~hers lost two or three 
hours in the ·morning. 

1402. Colonel Lluyd. When you say you have been 
searched only six times, does that include the searching 
by the Folice at the gate ?-No, they very often search 
you"; you do not go a week before being searched two 
or three times. Eyery morning they SearCrl so many'-

1403. Did you ever know of a file being used in the 
house ?-I saw one used out on the edge of the plat­
forIp , that is the only place . . 

1404. What was that being used for ?-I think the 
fitter was filing a charger which cut into the bed of the 
machine. 

1405. You saw that done yourself, I presume ?-Yes, 
the fitter was on one platform and I was on the other. 

1406. 'V ere any precantions taken to remove the 
filings afterwards ?-The platforms were washed down. 

1407. Are they continually being washed down?­
Yes, seycral times a day. 

1408. Ha\'e you ever known of a file being used in­
side the house, either by' the foreman or the fitter ?-No. 

1409. Haye you eyer seen the fitter I1Juking any 
. altera'tions in the machines when there was uowdp,r in 
the house ?-No. • 

(The Wit~e8S withdrew.) 

Mr. CYRIL WRATGHTE, examined; 

i410. The Chair·man. 1:0:u are employed as a work­
DIan in the Royal Gunpowder Factory at Waltham 
Abbey, I believe ?-Yes"I am employed as a skilled 
workman, and I have been there since 187!). . I have 
worked in almost every danger house in the place. 
About four year ago, I was working 'at No .. 2 calf! 
hOllse on the Lower Island. I have also worked ill 
No.1 house. 

1411. Colonel Mrtjendie. Have you !lad any experi­
ence of these machiUl's since you left .No. 2 hOllse 1-
No personal experience. 

1412. You cannot, therefore, . tell UR anything about 
the recent condition and working of the machines?­
I believe they were working in the same coud:.tion as 
when I left. 

1413. How do you- arrive at that conclusion ?-By 
looking at the machines when I have been pass­
ing by. 

1414. Was there anything in the working of the 
machines at the time you were there, which was other 
than satisfactory?-Yes, when the pim were put in 
new they fitted so tight in the plunger that you could 
not get any water down them; we then had to pre~s the 
water by a squirt can under the bush block. Some­
times, too, the plungers and pins could not be washed 
out. 

1415. W onld there be powder there?-Yea, en­
crusted in them ; 

1416. How would those incrustations be got away 
in the long run ?-Only by the wear. 

1417. vVas any attempt made to get them away; 
Jid you or anybody ever t~y to get them off?-Only 
by washing them, as the PlllS became worn the. \yater 
would pa~s down between the plunger and the plll~. 

1418. You never saw any mechanical means em­
ployed to l' amove those incrustations, did you 1-No, 
sometimes we would unscrew the pin fastened at the 
bottom and work it up and down in the plunger, but 
still we could not ' get the water to pass down these 
pins. 
- 1419. You say "we," who would that be?-The 
workmen employed. 

1420. And the foreman ?~No, only the workmen. 
142l. Did they do that because the foreman told 

them ?-They did it as a practical thing. 
1422. Wa3 it according to regulations ?-According 

to the master worker's orders. 
1423. Written orders ?-No, only verbal orders. 
1424. 'Was that consistent with the written orders? 

-Vve bave no written orders in regard to cleaning the 
machines. 

1425. Have JOu any ord('r8 relating to the treatmmt 
of a machinc when it becomes defective ?-No. 

142B. Are you sure of that ?-Yes. As regards :J. 

broken plnuger or the bearings getting scored, as the 
machine is unable to proceed, the matter is reported to 
the en,yilleer, and the ' machine is stopped. Sometimes 

, a plut~ger gets compressed, and sometimes the top 
plunger gt'ts plugged \,-ith part of the film which 

, gathers on the pins. . 
1427. Who would attend to those matters ?-The 

workmen. 
1428. I presume those would be defects ?-Yes. 
1429. Do you mean to say you h,we never seen any 

orders forbidding workmen to intp.rfere ?-None. 
1430. Are you familiar with the orders p03ted up in 

the house ?-Yes, but the only order pos;;ed up in the 
house says, "Visitors arc forbidden to touch the 
machines. " , 

1431. Are not these orders posted up in the house 
[banding witness a copy of the cam-house rules]? Have 
you eYer FE'en those before ?-No, I have not. 

1432. You are quite sure of that?-YeF. 
1433. Hovc they ever been read to you without 

your seeiug- them ?-No. 
1434. 'When you first entered tbe factory were any 

rules read to you ?-l was supp'ied with a copy of 
what was called the old rule book, but tho~e books 
haVe since bel'n abolished; we had to gi\'e them up. 
In :\Ir. 'William Adams's time the rules had to be read 
to the m~n erery week, at least, !Jut that was di;:con­
tilllll'd when Mr. Findlay bec'1::le master worker. 

1435. \Vhere are you \rorking nolV ?-In No. 1 
press house. 

1436. How long hare you been working there?­
Since 4th December. 

1437. Are there any rules posted up there ?-Yes, 
as to the quantity of powder in the house; they hare 
been post.ed there silJce the time of Oolonel Hay. 

1438. Arc these rules postted in the press-house 
[handing witness a copy of the press-home rules]?­
Yef, I think those are the exact rules. 

1439. Haye you bad an opportunity of visiting Nc. 2 
cam-house lately ?-N 0, I ha\'e been kept away from 
yisitinO' the lower part of the works since the accident. 

1440. But before the accident ?-It is six months ago 
since I was there. 

144l. Diu you look into the house then ?-Yes, I 
walked into both houses. 

1442. And did not notice these cam-houee rules ?­
Nc. 

1443. You cannot ~ay they were not there ?-I 
could not swear they were not, but if they had been 
there I should probably have seen them. When I was 
in the cam-hollse the last time I pnssed a remark to the 
man who was there upon the dirty mats in the shoe 
place. 

1444. Whereabouts was that ?-There were four 
doors on the west sidp- of No.2 cam-house, and under 
those doors were four recesses, about 4 f(;et square each , 
and in those l'ecesses there were dirty cocoanut mats. 

[The witness, by means of the plan , pointed out tho 
positions of these recesses and mat~ which were used 
by the visitors and Officers, and also the position of the 
step anel mats used by the boatmen. See Appendix I.]. 

1445. Was that mat there when you were there?-":'" 
Yes, and it wus there right up to the' time of' the 
explosion. . 

1446. I thought you were not ill this house ?-No, 
but I asked the question. 

1447. When, and of whom ?-After the explosion, 
and of Mumford and some of the relieving gang. 

1448. Where there any other steps?-Yes. [The 
witness poiuted out where the other steps were, and 
said there were no mats there. See Appendix 1.]. 
I[eTe there are some wooden platforms, which, I believe, 
shon1d be covered with leather becasue of the rule tiJat 
no gunpowder should be rolled wood to wood, but there 
was never any leather issued out for coyering them. 

1449. There would be no object in having cocoanut 
matting there, I suppose ?-No, because that part was 
supposed to be clean. 

1450. You say "supposed to be clean," have you 
any reason to suppose it .was not clean ?-Yes, the 
place was not covered, and a duck, or a fowl, or a cat, 
or anything might go over· it. 

1451. \Vhere there any ducks, or cattle, or sheep, 
about the factory ·?-- No. 

1452. With regard to this platform [pointing to the 
outside platform shown on the plan, see Appendix 1.], 
was it not kept clean and swept?-Yes, but the only 
light afforded to that platform was from hm'e [see spot 
marked M on plan, Appendix I. J. 

1453. Therefore in the night time you could not see 
whether it wns clean or not -No. 

1454. You are working in a rlanger building now, 
are you not ?-Yes. 

1455. What clothing are you working in ?-We 
provide our own underdothing, and we have what they 
call a fire-proof smock and oVll'nlls. 

1456. Do you change in the shifting honse ?-Yes. 
1457. Who sees that you ha\'e not got any pockets 

in your underdothing?-Tbat has been a neglected 
tbing for SOIlle time past, but since this explosion the 
foremen have asked the men to let them search them, 
to undo their smocks and overalls, and to let them 'see 
what they have underneath. 

1458. Do you say that was not generally done be­
fore this explosion ?-That was not generally done 
before the explosi~.m. The forettlan would merely say, 
" I suppose your clothes are all right." 

1459. How often ?--They would sometimes run f01' 

two or three months without asking at ~Il. 
1460. ·Where would he say that ?-In the shoe place, 

not in the shifting house. 
146~. 'When you WE're working in this house, under 

whom did you work ?-Adams. 
1462. D'id you ever work under Bailey ?-Yes. 
1463. What was Bailey'l; pnwtil,e about 6earching? 

-He always seemed a very careful young man, and took 
a great int<o'rest in the work, though he was rather 
fidgety at titHes. 

1464. Did he search yon ?-Yes, I ha\'e been 
searched by Uailey. 

1465. It is four years ago since you worked in the 
llOuse, and y.ou have spoken of some defects in the 
machines at that time, but were there any defects 
which caused you to be appreheI>sive of accidents?­
Yes, on one occasiC'n I was \I orking in No. 1 cam 
house, and one of the bottom plungers became com­
pressed. It was our duty to loosen that plunger with 
a steel plung'er spanner, Hnd put what we term half­
liners in. The pin was still in the plunger, and we put 
the half-liners in, one on euch side, and while in the 
act of ullscrewing the plullger the spanner slir ped 
and struck the iron cylinder of the machine, and 
sparks flew from it. 

1466. "Vas there any powder in the machine ?-In 
the hopper, but none in the machine. Powder ill the 
hopper, powder on the table, and powder in the barrel 
at the back. 

1467. Did you report that?-Yes, to Samuel Adams, 



the lIlau in charge, and he turned round and told me he 
did not belie"e it. I then asked Mr. Turnham, chief 
foreman, to bring it befure MI'. Findlay, so that Mr. · 
Findlay could bring it before the Superintendent. I 
heard no more about it, but the next time I ml"t .Mr. 
Findlay I asked him if, when these steel spanners were 
used, he would make an order that all powder should 
be remoyed from the house. To that Mr. Findlay said 
it woulrl ill\'olve too much time. 

1468. Did you remain workin~ there?-When the 
tools were going to be used, I took my dirty boots, put 
them on and walked away from the house. On 
another occasion I was in the south end, working at 
No.3, when a man at No.2 asked for the steel spnn­
ner to be passed to him, and just then Mr. Turnham 
entered the honse. I said" Are you going to n e th ' 
spanner," und he said, "Yes." I said," I am go in ~ 
out," and I walked to the north end. Mr. 'l'urnJiI\1ll 
followed me, and said;" What do you mean by ~o il\ 
out of the cam house; if I were timid , like you, 1 wO IlI e! 
go out of the 1\lctory altogether." I nsl cil him if it o 
would give me un order, and he ~aid " " 1 lil ('11 
turned to No. 4 machine, alld pi kl'd up tWI' Il'tlll 
spanners, and asked him il th y Wl'r l)1'OPl'I' I,hi II I(H 1(/ 
be med in a powder house'. U , Afl iel 1 WIHI Lh(, 1' ' I,n tin 
work, and not to dietl1te. Th Il' fl Plllll1 (11'H \ \' 1' \1 I ill 
about. If anyone had g n inw No.) 11111 hll ll MII 11 11, 

would haye notie'ed somo r ppl'r II f~ i l li wllH,lt I til III' 
into the wood work on pUl'1' til h lI g til 1'1) 1111111 '1'11 
on. 

1469. Could tboso Spnnll rk h l\ ' \) II II I' ll wldl 
the muc·hine3 "It( er ' iu IlIoti()1I T Y I'". 0111 ' I ill tl of 
spanner is for th phlll" rH, !t1l til ,. 0 1111' 1' I in I i IlI lld 
to fit the nut of th tlld wil li- it hold ,It I IJIIe! tn 111 1 
cylinder. I hit\' IIIlUWII I,ho (' lilli l' In ["'I'fll l' tI' HIIUI t. 
Owing to th \'ihmtioll r It IlInl·llil\(' Lh 1I1I1 ~ 1(1'1, 
100s ,and a til bot\()1lI )llull~1 rH , ('1' ( ' d ' ( ' lId ' lIK I 
bave known tit SPI\IIJ1l'l' to l> II CIII t'~lH n h' )1111 , 

14 70, W r thoRo I. I PHlIIII!l'fI , - H, tll·y W r 
when 1 W flS thor. 

1471. WII r did you uk your mala 7- "V hen I 
Was at tho am houso wo wcnt to th dining-room. 

1472. Did you oyer take your meals in the caru house 
itselt ?-No. 

1473. Or in the shoe room ?-No. 
1474. Do you ever see people huving their mea.ls in 

tbe ram house?-No. 
1475. Why did you ultimately leure the cam house? 

-I think it wus for complainmg about the manlier in 
wbith those steel tOJls were used. I was shifted to 
the hrenki\lg-d~wn house, and while there I cOlllplHil1f~d 
of the dangerous manlier in which they curried on their 
work, Maynard was then shifted to the breaking-clown 
honse, and I took Maynard's place in the press housr. 
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'Ve had not in that home sufficient. time to do the work 
properly, but we did six pressings instead of seven for a 
weEk, and then we went to Mr, Findla~' , lind while 
tryillg to explain the matter to him h ' sairl, " \i\Trai j!hte, 
you are the ring-leader in this," and I was then 
suspended from tho powel r r r. Findlay then 
ga"e me an order to g to No. 3 br aking-down 
house, and whcn I I{ot th I' (l~) 'd th for ilion how 
he was workin g. I ~l\it1 , " AI' yon W<1l'J ill~ with Hnps 
up or down ?" h Kuid , " P b,l' [I'. Findlny'ij orders." 
I said , "./11'( Y 11 wO l'kinH with III J(o \' ' l'nOI'S ill tbe 
clutch ?" IIl1d Il l' ni d, II 0111." JIll ' 1\ I\ ie! , \I YOll11lmt 
pu t. til IIIIJl II (11 )\\,11 lind III \. h('(11 in ' llll, 'h, or r 
~ h t\ lI 11 01 (III' \\' ol'l .to nltlll h n ·ltme ill 
1\11(\ lIid h ' II II I 01 d v l' ~ t? /i l OY thl'l' 1111(1 do doublo 
dill y ; l lLid," \ l' ry Willi , I nm g iulC clown to the 
Oml '('," 1\110 wla n 1 g-o t tll l'l" , I u ~ l d why I WtlS 

pi (Id oul fOr tit brcnllill J.('- ri own hOlls ' II th ro was 
1111 11 (111' )' mill) will in !) to work thcl'(' and It. Findlay 
J 11\ . , 1 hnd II IliHlilc to wor]' th 1'0 , on uccounL of the 
t'tilid i i01l1l IInti t'r \\'h .i II th y were \I' rking. Mr. 
Tumhllul lIicl Mr, Fill IIt\ y was dctcl'minr.d 1 ~hould 
lot I) h 'I'( ' . I ~lIid l " I II Il! \\'illill r to go there or to any 
IH II I' I' hUll (' if yn n will worl II 'cording to rcglliatinn~, 
hill it' 11 111, thl II 1 "Hid I 11111 right to refuse." I after-
1'/11,11 11' 1' 111 bl'li )l' ('010111') lind, r, who Euspeneled me 

/,1 )1 Willtl III ' lI 'dl 1<1 inlilllid l ~lilln , and I was suspellcll'd 
t'I 'UIlI III hl llf' 1 1)(1\ tll ' l' fill ' bi weeks, and ulltil the 
1\1' 1 h II I II I' 11' 11 1' 1 HI IIhll', 1 lIrin~ the time I was sus­
p'H ldl '" J 11'\1 pll III nil til li irty work that could be 
1<1111111 I'UI' 1111 . I W/IM \' 1'1' 11 1) \1 to di ~ging holes in the 
1I1t1t! . Will 1'",( 111' 11 10 tilt 11 111 ,hill '~ , I ,hould like to 

II II IIl Wlll lll I wnHI'"lpl(l '('t! \\ i It Ih liS. 1 and 2 
(' III JlIII hi 1\ " , 11111 pill h l' 1~ 1l 1(1 \" vI'Y nlu·h worn , and 
( Ill)' (' \I·d Iho PI 'iHIlI I till willll' d('Mel'ib d the inter­

"01'1 ill l{ [)f'!lUI pill" Iliid p!\II1 /ol(' )'H IWt! bu~b -tlocksJ. 
11)71i1l. 1)\11)' II ('all II t ' lIlioll 1.11 I.hal ?- es, and if 

j W( ' ) ' [ rlilytilll Ii IIgin "1' wOlild oruo and put 
II IH) h 'I' pill in , 

1-17 0. And nt night T- If \\' oull n t find an old 
pin nrS h 'cs til Inll hin would still' , 

1477, 'I'll n the pins \\' r som 't im put in in the 
night time by the men th m lre8, irr pcetive of the 
fitter ?- Yes, 

1478. YOll have seen them so pllt in ?-Yc~. 
1479. Aud put them iu yourself?-Yes. 

NOTE.-The 'Vitness subsequently, i.e., on 8th Feb-
ruary, 1894, wrote to the Secretary," I beg to state 
that H. Skinner, the only uninjul'ed man, stated in 
the presence of' J. Col!', S. Mumforel, and mysdr that 
the steel spanner was fetched from the north end by 
oue of the deceased workmen to the south enrl, to be 
used on No. 2 machine on the nig'ht of the explosion." 

(The Witnes8 Wilhdl·ew.) 

SATunD.\ Y, 3nD FEBRUAltY, 18tH. 

Present. 

I,ol'd SA N DH U HS'I', CllCli1'll/m~, 

lJre1l1bm·s. 
Sir F. A, ABEL, Bart., F.R.S. 
Colonel V. D. MA,TENDIE, C.B., Her Mfl,j E'Rtl~ 

Chief Inspector of Explosi ves. 
Colonel F, T, I,LOYD, C.B. , R.A, 

MI'. H. B. BRAD~, Seor etc(!'!}, 

MI'. GEORGlo: EPHGRA VE, e:r;amill ed, 

1480. Tlte Clwi,'man. You are a foreman in the 
factory at VV' altham A bbey, I believe ? - Yes, in the 
cam-hollse. 

1<181. Fl)r how long have you been a foreman ?­
I ha.ve been a foreman in the prism powder houses 
for about 12 years, bnt only the last 9 months in the 
cam-house. 

1482. How long have you served in the factory 
altogether ?-Aboni 20 years. 

1483. IIave you worked on the day and night 
shifts ?-Yes, my dnties were opposite to those of 
Bailey. 

1484. Colonel Jl{ajendie. 'Vhen were you last on 
night duty, the week before the accident ?-Yes. 

1485. Was there any difference in the mode of 
carrying on the night duty as distinct from the day 
duty?-Not the slightest difference. 

1486. In your opinion, can the work be regarded 
as being as satisfactory in the nig-ht as iu the day? 
-Yes, if we get a good enongh light. 

1487, Was your light good?-Yes, especially 
since the last dynamo was put in. 

14R8. At the time of the accident, was it a good 
light ?-Yes. 

1489. Was it all extemal lig hting ?-Y s , fr m 
ontside the windows ; we also hnd tw litLI hand­
lamps. 

1490. Were they much used ?- No, except when 
we had to adjust a machine, and then I had one of 
the mell to hold the lamp. 

1491. You did not use the electric lmllp for illumi­
nating tho buildings, but only for a definite purpose? 
-That is so. 

1492. And you p:!!t it out directly the work was 
done ?-·Yes. 

l..J93. 'Vas there one of those lanlps for each com· 
partment?-Yes, and there was u third one for the 
boatman for fetching the water with. 

14!J4. It was your duty, was it not, to search the 
men under yunr charge ?-Yes, occasionally, amI to 
read the I'ules to them. 

1495. What did the searching consist of ?-Tnrn­
ing their smocks lip and seeing what sort of belts 
they had on, and also seeing that they had no iron 
huttons. 

1496. vVere there any reports made by you about 
that to anyone?-No, I made no reports. 'Ve all 
stripped together in tile wash· up house. most of the 
men had been working for some years and they well 
knew what thf. penalty would be if anything wa:;; 
r und on tll·em. 

1497. In the old clothing the pockets had to be 
I il,her cut out 01' se wn up ?-Yes. 

1498. In the comse of time that old clothing wore 
O\l t , dio it not ?-Yes, and we had to get fresh. 

1499. As a matter of I"afety, was the fresh cloth­
Ing in pected and marked ?-No, it was kft to 
UU I' nlVNl 

1500. And would you see that the substituted 
clothing had no pockets, or that the pockets had 
beell sewn up ?-Yes. 

1501. Who looks to the sewing when it comes un­
done ?-'l'he men themselves; there are needles and . 
cottons served ont in the wash.up honse and there ­
are plenty of bone buttons from the lasting clothes. 
No iron buddes or buttons are alluwed. . 

1502. Was the system of searchino. the same at 
night as in the day-time?-Y es, b~t we did not 
t.~ouble mnch a?out. it on nig-ht dut~·, we g9nerally 
did t.he searciIlllg III the daytime, evel'y Monday 
mornl~g, and as we took turn and turn about for day 
and J?lght duty that made the searching only once a 
fol'tmght. 'Ve used to strip, about 20 in one com­
partment, and we should round on a man who did not 
take his clothes oft 

1003. Have you ever known them do that?-Yes; 
the men have complained to me and to others. 

1504. During' your 12 years' service as a foremalJ, I 
presume you have searched a good many men?­
Yes. 

1505. l\ucl in t,hnt tim have you ever fOlllld men in 
t h clang J' buildittg with pockets in their lothing? 
- No. 

15013. Hav you 'iT J' fund th m with their pockets 
lIlJsewn?- Jo, but I hav found them with their 
pockets cut out. 

1507. That you do not object to ?-No. 
1 ;)08. vVere the machines working satisfactorily 

when you left on the evening before the accident?-
Yes, I left them in good order. . 

1509. Have you found the pins Rometimes hreak? 
-No, not brea~, but they would sometimes pull ont 
from the bottom when the powder got clogged, and 
when they were new we had great difihulty in clearing 
them. \IVe used hot water to try and clear t.hem, 
but when they were new they fitted so per­
fectly in the bushes that the water would not go 
down. . "Ve had !lew pins on the Friday previous to 
th.e aCCident, but we had had two days and two nights 
With them, and so they were in good working ordel' 
on the Tuesday night. 

1510. Do the plungers go wrong- sometimes?­
~ es, t~ey compress slightly, anc.! go down. Some­
tunes, If the powder stands long in the mao-azine it 
will get a little lumpy, and if you get lumps in the 
machine they will compress the bottom plunger. A 
plunger was broken on the Tuesday morning. 

lEd 1. Was that replaced ?- Yes, and we started 
workiug about half-past 10. 

1512. Who replaced it1-Johnson, the fitter. 
1513, 'Vere the repairs to the machine always dOlle 

by Johnson?-Yes, but we. packed the plungers our­
selves, and tightened up tbe nuts. 

1514. I understand you have spanners for the pur­
pose ?--Y cs, three little steel spanners. 



1515. Where were they kept r-Iu a dra\\"cr 0 1' ill 
a cupboard. 

1516. Would you tighten up the nuts ?-If I was 
about I should do it. E,'ery time we washed the 
machines it was the duty of the lllen to feel the top 
plunger and see if it was all right, because the 
action of the machines sometimes worked the screws 
loose. The screws generally wanted only ·half 
a tUI'll, and if I happencd to be dowll with No. 1 
machine the man workiug in front of the machine 
being washed would give the screw half a turn. 

boards about. [Tbe witness then poiuted out., ou the 
'plan, the position of the shoe-hole, which, he said, 
was not large enough to accommodate more than 
about five mell at a time. In the shoe-hole were 
several .niovable boards, which the meu used for 
sta.ncling on, in order to keep their shoes clean when 
coming out of the cam house. The witness also 
pointed-out that on the shoe-hole side of the honse 
there were clean mats, whereas on the otber side of 
the hOllse there were dirty mats.J 

1536. A man coming in at flu's door (i.e., one of 
those marked C, D, E, or F, on the plan, Appen­
llix 1.) would come with his dirt.y boots ?-Yes; but 

- those doors are only for the officers who would look in 
to see how we were going on, withont chnnging theil' 
boots. 

] 517. Coulri anv work of that sort I.:e done while 
the machine wa~ actually in modon ?-No, a man 
would be liable to get Lis arm smashed if he tried 
to rio that. 

1518. Is there any work about the machine which 
could be done with the spanner while tile machine 
is actually running ?-.. \V e mig'ht use the little spanner 
in arijusting' the machine for the densities; we could 
do t.hat, but we do not do it. 

Li19. Have the chargers, as a rule, worked satis­
factorily? -They work with difficulty at times. The 
grain of the brown powder is harder than the E.X.E. ; 
it is so hard that sometimes it cnts into the metal of 
the charger, and if it gets under it wo have to take 
it away and clear it out. 

1520. Have any complf:intR been made to you by 
the men "ith regard 10 the working of the machines? 
-Only about the pins; wo talk auout them amongst 
ourselves . . 

1521. Have they ever expre:;;sed any opinion about 
the machines being dangerous ?-No. 

1522 .. Have you had any such idea yourself ?-No. 
.1523. Ilaye you el' er seen anything in the ",s.y 

of . In ac.cident with the machines ?-Only "dlell a 
machine has smaiihed np; that is, wben a man has 
neglected to watch it. 

, 1524-. TIow wonld that happen ?-If water gets 
011 to ,the charger, the powder gets clogo'eel, and 
stops it. The man's duty is to see that the

O 
charger 

cq1l1e~ ovel~, and if the charger gets clogged on a 
damp day, and tbe prisms a re not pushed off and the 
m.en ,are }10t 'watching, then tbe top plunger comes 
oyer anq pigtail!> tIle pins, .and smashe's up the whole ' 
thing. 

1525. Does that often happen ?-No; . and since 
they havo gi \;en lllen a week's holiday (that is sus­
pended them) we have had !l'othiug of that sort. If 
anything' happened, it wonld happen when they 11ave 
pigtailed the pillR, and when they are so hot that 
they caJ1llot hold them. . 

1526. In order to ensure the satisfactory workirJO' 
of the machine, a m!m must kepp his att81d~ion on th~ 
ma(jhiue.?-Yes; there is really no work abcmt ita 
child could do the work. ' 

152 ~ . Tlte Cllai1"1llall. You iiay the pins do run 
hot?-;-Yes; that is w hen they negleet to watch the 
machme,and when the pins get pigtailed. 

1528. Colonel Aiajendif. Do any of the bearings at 
any time work hot 1-No; a grain of powder some­
times gets into the beuing and (what wo call) 
"mucks" it, and we have to get it ont. 

1529. Is there auy place for putting the cotton 
waste into 1-Yes, we have a Clipboard for that. 

1530. ·Where, in the shoe-hole?-Vi' e put the clean 
ones in the shoe-hole, but the dirty ones we put on 
the tables at the sidE'. A man has six cloths for 
each machine. 

15~1. Is there any place outside in which to dfposit 
the dIrty ones?-Yes, it is a kind of a square tank 
outside the cloOl'. . 

1532.' WheD is that used ?-E\'ery Saturday; we 
clear out thE' dirty wipers on Saturday. 

1533. vVhere do the men have their meals in the 
night time ?-Sometimes in the dinina' room and SOllle~ 
~ 'h b , ~rnes H! t e shoe-hole. The lights go out sometimes 
at half ·past 10 and sometimes at 11, according to tbe 
work. 

1534. vVhicll.w.as the commonest thing at night? 
-Half to the dlllmg room and half to the shoe-hole. 

1535, Is the sl!oe-hole clean ?-Dirtv with' biD' • tJ' • 

1537. vVhat is the object of the clean mat for the 
shoe-hole ?-I cannot say. 

l538. \Vben a man brought powder in thel'e, (i.e., 
at the spot ~l1arked ~1 ~n ,the 'plan, Appendix J.), ,\,f1<; 

thero any dIfficu lty m Ilftmg It up ?-Yes. 
1539. Did you eyer see i~slip and go back again? 

-I cannot say; I dare say It has happened, unt t.hORll 
mell were well up to their work, and they could eafiily 
hold the barrels. •. . 

1540. They were (l, good weight?-Yes, but there 
are others that are heaviel'; when tho barrels go out 
they weigh 120 lb. 

1541. Do you think it is a good arrangemont to ' 
have thiR step hel'e ?-No, but I suppose that was there 
owing to the construction of the honse. 

154-2. Have yon, in the course of your experience 
known of a case in which matches were found on ~ 
mall in the factory?-Not with black clothes ull. 
About ]5 or 1tl years ago some matches -,;>"ere found 
on a stoker named Powell; that was in Mr. Adams's 
tiwe. Those matches were fOUl ld in the man's cost 
pocket hang'iug in the stoke-hole, and the man "':-IS 

d!schar~'ed. I have never k~own of anything explo-
81 ve .belllg' fouud Oil allY one III the po wder house. 

1543. Do you think mell would" round" on Ollfl 

another if they caught a man with those thino's ill 
his po.ssession ?-Yes, the men working with us kno\\' 
what is right. 

1541. Bqt even experiellced men sometimes do im­
prudent things ?-Yes. 

154-5. At any rate your point is tllat the otller men 
- would at once · call attention ·to any sueh l.hilJO'?­

Yes. Bai ley was a wonderfully cautiou>; man about 
: those things, and that was why some of the men did 

not like him. . 
1546. Had you known Bailey for some time?-YE'~. 
1547. Awl could you gi"e him a good c:haracter?­

Yes, he was a good steally chap. 
1548. Have you ever known a case of smoking-Oil · 

the works ?-No. 
1549. Not in the dining room ?-No if such a. 

- thing happened it would be reported in a 'moment. . 
1550. \Ve understand that someone comes round 

. to theE'e houses a.t night?-Yes. Collop comes round 
Hhen my gang IS Oil, and Beales comes ronnel whE'1l 
Bailey's gang is on. 

15bl. How often do they come round at night?­
Collop comes ronnd about 9 o'dock at night, he looh 

. in at t.he door and aRks if it is all right, aud we say 
" Yes," and then he goes away. lIe does 110t under­
stand about the work; if a machine goes wrong we 
send for the eugineer. 

- 1552. \Vas anybody in the habit of comino' round 
in the small holll's of the morning, say ~ about ' 
2 o'clock ?--No, !IOt oiten, except }Jerhaps Beales : 
would come down when he wanted to take ' a 
sample. 

1553. '~T onld Collop sometimes go round one way' 
and sOll1etnnes another?-Yes, but he generally came 
aLout 9 o'clock. .'._ 

1554. Has he ever como twice?-Yes, ' about 
4 o'clock in the mOl'lling. . 

1555. Did Beales do the same?-Yes. 
15'}6. You could not be sure when he had comc" 

once tbt he would !Jot come again ?-No. 

1;)57. "v ould he come twice geuerally ?-No, more 
often once. 

1558. Would anybody else COllle round ?-No, no 
one, except pC/'hap" Captain N~than. . 

155:J. Did anybody ever, whll1't. they were at work, 
come and look at the men's c1othef', th".t is, alJybc>cly 
other than yourself ?-I believe Captain :~aLll .!; l has 
done so. I heard that he once found a man with an 
iron hook on hiii clothes., 

1560. Did you know the men who were killed?­
Yes. 

]56l. Wero they a good lot of men ?-Yes, they 
had worked with me. 

1562. Have YOU ever heard of a case in which 
sparks struck f;ol1l the ma.chinery ill the house ?-~o, 
Jlothing beyond what I heard \Vraighte said at the 
juquest. .. 

15G;3. Did you heal' of it at the time ?--No. 
1564-. Would anything of thac sort be t::t,lked aLo~t 

ill the factory?-Yes; we ha \'e all laughed at tile 
thing in the factory, you cannot get power elJough 
(In the spanners for that. 

] [)(j5. But still, I presume, you w:mld Hol cli~pute 
the Ltct that if YOli struck the two substances 
too'ether you wouic1 g'et a spark?-Yes, if it were 
ro~gh stniI, but I;Ot with a malleable iron thing like 
that. 

1566. Have yon in your OWl! mine! arrived at any 
t;ouclusion as to the probable cause of the accident r 
-No, excepti11g that a match, or something' COll1-
bustiiJle, got iuto the powder. 

1567. How could that happen ?-I do lJot know; 
there bave been cases in which tl~ey have found 
matches in tbe powder. I believe they have a 
Wislll in the laboratory in which is shown a mateh 
cut in two. 

1568. Have you formed any opinion as to where 
the accident originated ?-.'iceording to the lllen who 
dierl, it originated at No.2 machine, either in front 
or at the back; Clayden told me it was his machine, 
and he was in front of it at the time, and he was just 
in the act of taking' the six prisms off ' to put on the 
rack. Directly be has paeked them, he turns his head 
round for six more, so, if he was in the act of paek­
ing them, that machine was actually pressing; he 
said he saw the flash sideways.-

1569. Was he turuing to the left ?-Yes. [The 
witness then showed, Oil the plan, the posit.ion of 
Clayden's table, and how (Hayden was placed ill 
reference to the machine and the level'. See A p­
pendix 1.J 

1570. Did Claydell say the flash came from the 
machine ?-No, he saie! he believed it was his machine. 

1571. Did you ask him at all whether you saw any­
thing occur here [pointing' to the spot where Watts's 
body was found, s/e plan, Appendix 1.J ?-No, he said 
he got out of tho door a.s soon as he could, and 
jumped into the water. 

1572. He was looking to the north, and the flash 
came from the east?-Yes. This (i.e., No.2 ma­
chine) was the machine where a plunger was foulld 
broken, but we do not know where the thing fdl from 
that was there, or whether it caused the breaking of 
the plung'er. 

1573. Was that house lined ?-Yes. There was a 
oand carried up to the ceiling for the purpose of 
bringing up the top blocks cf the top plungers; that 
bane! ran on a pulley fixed in the lining of the ceiling, 
aile! over, the p'ulley there were pieces of wood 
fastened so as . to prevent anything falling down from 
the roof into the machine. 

1574. 'Vas that screw sufficient to cause the break­
ing' of the plunger ?-Yes, but I do not know how it 
camc there. . 

1ii75. Did you visit the house after the accident? 
-Yes. about 6 in the morning, but I was not allowed 
to 'go ·in. · : 

157G. You are not awaro that othe' .. screws were 
fi:nlnd there ?-No. 

1577. 'rile' wood ' lining- .,,·as· all burned, wag it not? 
-Yes, .. , 

(45) 'j 

1578. Under those circumstances, it would be easy 
enough fO!' things to fall?-Yes. . 

1579. Have you ever known anything to fall under 
ordillal'Y circumstallces ?-~o, never. 

1580. From youl' recolleetion of the arrangement of 
the roof, do you think it would be possible for . any­
thi)]o' to get through, would not the wood liuing 
prev~nt anything frolll getting down at all ?-I think 
so. There is no evidence to show where the scre,v 
or nail cattle from, it mig'ht. have been in the powder, 
and when the man shot it into the hopper, it fell 
over the top. . . 

1581. But if the 5crew were of the same nature as 
a number of others 1.hat were fonnd ill the house, the 
presnmption would be, would it )]ot, that it · came 
from tr.e roof?-Yes. 

' 1582. Do you think it is more likely that the acci­
deut happened t//ere than ltel'e [pointing' to the }JhllJ, 
fi rstly, to the spot where \Yatts's bocty was fO :1l1d; 
and secoudly, to the front of 1:\0. 2 machine where 
Ulaycleu was. See c\ppendix. 1.J ?-There was no~hillg' 
thert!. 

1583. 'Vas not \Yatts rolling' in [t barrel?-Yes, 
but he oould nnt g'et pace enough Oil the barrel, thel'e 
was hardly room to move. [The witness !bCll e~­
pla.iuo<1 the positions of the diEferellt machlUes, aile! 
other articles in the house. 1 'N atts couldllot get up 
even a sJlail's pace at that point. : 

1584-. Do you know where 'Yatts's body was found? 
--][es. : 

1585. The other men cante out at. this door (marked 
J. on plan, Appendix 1.), did they ... not ?-Yes, aml 
so got the bellefit of t.he boat. [The wituess theu 
ex.plained how the explosions affected the different 
men, and showed that in roll iug' his ' barrel alollg 
vVatts would be practically over the powder. J . : 

1586. The pre,mll1ptioll is that Ri.ldd alll.1.1~udkill 
were at their machinE'::1 ?-Yes, they probably sat down 
and watched the chargers. I 

1587. Close to the door?-In front of the 'veight.s 
anri near the door. . 

1588. \Vere they nearer the door than the weighr.s ? 
-Yes. ' 

1.j8~. That hardly agrees with their positiollS as 
marked on the 'plan ?-That represents where tltey 
should be, but directly they fill the hopper tltey sit 
down tllcl'e (see spots marked P2 and Paon the pltt!l, 
"\ ppemli:i: 1.) ullcl watch ~t. 

1590. Ilow long' would the hoppers last?- ·,About a 
quarter of an hour or ;10 minutes. 

j 591. During that time they have nothillg' to do? 
-They have no laborious work to do, only to wat~h 
the machines. Tt is just as likely that those two llleu 
were sitting" on the seats here Lpointillg' to the flpots 
marked P, and P3 on the plan where the seats, 01." 

barrels, would be. See Appendix 1.J 
] {)~2. And if a mall were rolling in a barrol he 

wonld pass betweeil them :md the maehille?-Yes .. . 
1593. The Chamnan. You sa;v t.hat when the pu'ts 

are put in first they work very stiffly ?~Yes: . 
l594. Have yon evel' seeu any aCCident 1Il conse­

QUellCe of that ?-~o, only by pulling out the block: 
• Hj~5. How oftel~ are the cleaning cloths served 
out ?-\Vhen a foreman wants any, he sends up to 
the stores for them; we can always get them when 
we want them. 

1596, You sav that the aceident may have been 
caused by sOllletlling ill til.e povtder ?-Yes. . . 

15~7 . Do you mean 1Il the barrel 01'.111 t.he 
machine ?-It got iuto the powder, and then Illto the 
machine. 

1598. You mean in the powder in the machine, and 
not ill the powder ill the barrel ?-I do not think it 
was callsed by rolling the Larrpl aloug. It was a wet 
lJio·ht · the platform is exposed to the weather, and 
't ~lla~ rollillO' a barrel. along' there would get trIG (. ::::> ' - . 
bottom of it all wet. The reason why we do not 
l!ayo leatber along' there ' (i.e., the platforms) :is 
Lecause leather would soak up the water, and lceep 
the barrels always wet. 

1599. Are the boats allowed to ~·o alollg'sideothel 
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houses, [he press 11Ou8e, for ins tance ?-No, not . while 
the men are working, nor a t the granulating bouse. 

1600. Colonel Lloyd. \\Then you have been examin­
ing men in regard to their clothes, have you ever ' 
found such thin '" as pocket-knives ' on them?­
No. 

1601. 'Would n. mau carry such a thing as a knife in 
illS shirt-front ?- A.nything of that sort a man would 
carry in hi basket. 

1602. Would a man have a dinner-knife in the shoe 
room ~-Yes . 

1603. Would t.here be any objection to that ?-No, 
so [oog as he kept it in his basket. 

1601. Have you evel' known of a knife being' broug'ht 
into the ho~se ?·-No, only by the fitter. 

1605. Do you see any objection to having' the steel 
spanners cased in leather?-You could not case the 
working' part, and when the plungers have been 
a Week at work the action of the powder and the 
wate!' makes the screws fit in so tight that no metal 
but steel would be of any use 'to move them. 

1606. Could not yon llave a smaller spanner ?-No, 
you could not g'et them in. There is a little slot of 
only about i inch to put. the spanners in. 

1607. And no addition of leverage would be uf any 
use to you?-No. 

1608. Do you see that any dange!' can arise from 
using steel spanners ?-No, not unless you use them 
roughly. Wraighte says he used a spanner, but he 
had no business to do so. It is a foreman's work to 
pack a plungel'; all a man has to do is to give a screw 
n half-turn, and he can do that with his thumb if he 
likes. . , 

1609. Do yon see any way in which. the machines 
could be modified, so that a metal s'panner 'could take 
the place of the present steel spanner ?-No, I do not 
see how that can be done, because the powder and 
the water ~ogether wilI"coh'ode anything. 

1610. DId you see Rudd and Rudkin before they 
died ?-Yes. · , 

1611. Could they give you any ' account of what 
happened ?-No, neither of them; they simply said 
they saw a flat<h, and uothing' more. Clayden was 
the ouly man who could give a clear idea of it. It 
was such a low ceiling' that it was like an oven when 
the fire went. 

1612. Colonel Majendie. Did Rudd and R11dkin 
say where they were when they saw the flash?­
No, but they talked of being' in the house and Jen­
nings, too. He might have escaped a lot, if he 

\ had had presence of mind, but instead of going to the 
d I' wh( I' Skinner went, he went round to the 
oth I' 'id alld fell V0r the ahaftin ,and he got 
tilt) baneG t of Lh bon.(" 

1613. Cololl l Llo.yd. 
barrel of p wd l' illl Lh 1101lH, W I' Lh r ( ft lly ol.h r 
IJal'rels of I w I l' l\11' ally t,h I' ?- 0, LJ( ·tW H( W( <i, ) 
not call for any 111 I' oa lT IH unl.il w wftlll, tll ( III ; 

sometimes we let th h [J)) I'f; g thl' ]ml' LI'! Il1pl.y. 
'Ve blow a whistle wh Jl w want til IU to Ol'in " \I f; 
up some powder. 

1614. How many barrels of p wel l' w uin a 
powder boat have in it when full ?- About ig·ht. 
On MOllllay mornings they bring up nine barrel, t,ha li 

. is allowing one for the hoppers, but after that they 
bring up only eig·ht. 

1615. Do you say there has been no acculTlulation 
of dirty cloths ?-Yes, because if Captain Nathan 
finds any dirty cloths in the house on a Saturday, 
we get into a bother. 

1616. How tnaryy would you use in a week?­
Three dozen. 

16 L 7. Then there mig'ht be three dozen about 011 
Saturday?-Yes. 
.1618. Colonel Majendie. They would not be all 

OIly ones, would they?-No, only eig'ht of them., 
They are put outside in an open tank, and rain auel 
water and anything can come upon them; the tanks­
are half full of water sometimes. . 

1619. How is the powder put into the hoppers ?-. 
By means of a bowl, the eni t about three arts of 

· the barrel till there is only about 20 lb. left in it, aud 
then they take the barrel in their hands and tip the 
rest into the hopper. 

1620. There is no searcher above the hoppel', is 
there ?-No, but the chargers a re made so sensiti,'c 
that if a bit of wood, only half an inch, g' ts in there 
it stops the charg'er, and so will a bunc:l of hail''' 
from a hand bmsh. 

1621. Then could a screw O'et throug h ?-~o. 
1622. A little particle of a g rit lUi )·lt t ?-Yes, 01' 

even a piece of a screw. 
1623. With reference to til ' am-it us rul es, are 

they the only ones posted up ill Lit l~m-house ?-. 
Yes, but e\-e I'Y man has a bool of g II 1':11 I'ul s, and 
every house h~ts its own rules. III LII ' old thick rul e 
books I think you will now find the g' n I'al rul s. 

1624. You read the rules t a the men ?- es, once 
a fortnight, on Monday mornings. 

1625. One of the cam-hoUE!o rules says, " When 
starting' afresh the machine should firs t be run 
several times with the hopper empty, and stopped, so 
that the charg-ers are over the dead plate," is that to 
see that the machine is working all right ?-Thttt 
mpans after a machine has been repail'P.d_ ';I,Tlten we 
go away we leave th hoppers empty and the 
machines thoroug hly clean ; the men who come next 
set the machines runniu,,; and they oilnp; then they 
stop and fill up the hopper [,nd then they carry out 
this rule: "After any s t!)} pag-e of the press fro:n 
whatever cause, th gntin in the charging rings 
should be partly t aken lit bufol'e the machine is 
again started." Vi{ put .~ spud ill and clear t.he 
thing out, so that the first pri III are wa tel's. 

1626. No.2 of th cam-h 11 1'10 I'u] S says, "Great 
care must be takon to prey lit any uudue s trailling of 

· the machine. as a n g lect of pl'Up r precautions has 
led to a serious ac ·idont." D you kllow of allY sueh 
accident ?- No. If we find any undue straining, we 
at once send for the fitter; an I we can tell in a 
moment if thpre is anything wrong with the machines. 
There are only foul' bearings, and if we J~ eal' any 
groans we can tell at once th"1t something- is 
'''''fang'. . 

1627. In another part of the same rule it says this: 
,; It is most important that no grain beyonu the pro· 
per quantity is in the bouchet< when a pressing is 
commenced." Why is that, to prevent the prisms 
turning out baoly?-When starting a machine, a 
man shooting powder in is likely to put more powder 

· in the bushes than is needed. If you shoot it in, the 
powder will settle ' down, and in that way we get 
prisms that are too heavy. 

1628. Colonel Lloyd. I presume you are perfectly 
familial' with the general rules ?-Yes, 

1629. Would you wish to see any additions ma':le 
to ill fl I' lll s with a view t o gl' n.t \' safety or to 
1,1 I ill p; audili II ftl 1,'1' an LiollS ?- 0, except with 
l' /1,'( 1'(1 to Lh ili A ' hill /oj' Mh nl I like to see some 
impr VOtll Ill .. mad in I,ll Ill. 

l @ . Y II Lhilll 1111))1' YU ill llt couldbemade? 
- Y 'li. 

I G(J l. 'I'/t It ,dl'lI/(tll. Dc Y \I 111 au in the rules, 01' 

illLh 1I11I'hill r -" IIlLIt 1Il!l 'hiIl S. Idonotku()w 
}\llythillg' I~LJ Il L Lit l'lI1( II) c' IlL LIII.l. t th Y should bc 
m r Il l.l'i 'Lly II 1'(: 1, 1 ~lId L I III '11 better looked 
a ftor, and 0 OIl . 0 )111~] 11 0 rr porLI'l. I think the 
mach in f:I mi l1t u impl' y .(1 HU I hltt wo could work 
easiElr with til 111; til pi II" fl,1'n fl,1I I,h trouble. I 
think if the hol0 thr lI"'h til !) boLIOnt block to which 
the plunger is fasLen d W(' I' lillldu IIi " l' there would 
be more likelihood f III' b ill g' I ~hl to n'et at that 
part. 'Ve can clear a jJIlIlIg' 1', II 'fi llS there is a hole 
at the side; but the b Lt 1i1 hi oj iA maI'o in a half­
moon fashion where tho pill rlillS Lhrough, and we 
cannot get at that part. 

1632. Do you tbink tllol' mig- llt bo all accumulation 
of powder there that W !lId lJOt be oleared out ?-'l'hat 
is where it does accumulate. 

1633. vVas a copy of these rulos posted up in the 
cam-house when you wel'o last on duty ?'-Yes) a copy 

· at each end, and a co in No, J house. -

1634. Col~nel J£ajcn:h'o. I Ullderst.all i fr I:ll Y Oll 

that a mall must carefully watch ,,~ mac:lilllJ, a;; the 
charger may not work ?-That is so. 

1635. Would there be any possibility of so an'ang'­
ing it that it would go all right ev~n if a man were 
not looking at it, at all; that is to 8ay, is it pos. ible 
to arrange for something to do what a man now 
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does r-Xn, I think not; I think you must have one 
man in front an<j one behind the machine, s :> that if 
allY thing goes wrong, one of them eail stop ' the ma­
chine , The men now do it all right; though, some­
times, perhaps, one ' may not watch it, and the 
machiiles themselves sometimes work beautifully, 

. and thpn perhaps a ehai-g'er will hang up_ jtlst o~ee. 

(The Witness wilhd1'CIU.) 

Mr . .T OllNSON, e:lxtmined. 

1636. The Chail·lnr111. You are employed as a 1660. 'Vere they to be used by the men ?-Yes; 
mechanic at 'Valtham, I believe ?-Yes, because possibly a.screw might get a little bit-loose ill 

1637. Row long' ha vo you been there? -I am now . the 'working i they would do that themfoiel ves so as 
in my tenth yeal;. to save the time and trouble of coming for mo. 

1638. Co.i'mel Majendie. Are you' on at night?- ] 661. WaR there any other work which they .could, 
No, only in the daytime. or .did, do on the ·niachine?-There was just' the 

1639. Are you often called by the foreman-to ' repair alteration of the top cross-heads. . . 
the macbinet<?-Yes. 1662. What implements would they' use for that 

1640. Had you attended frequently to the m~lchiues . purpose ?"':'A spanner and' a short piece of gun-metal, 
in the house that exploded ?-Usually every day for and a gun-met.al hammer. 
one 0'1' the other of t.hem. 16G3. Would tbey stop the machine· fOl' that ?-

. , 1641. Had you been called there the day before Yes. ' 
the accident ?-Yes, to put new plungers into No.2 ·] 664. 'Vas the're any work they could do ' on the 
machine. ma~hine without stopping it ?-No. 

1642. What, had happened to the plungers ?-'l'hey 1665. Have you had any coinplaints made to you 
had brol)en; that did not happen more on one ma- as to the working' of these machines ?~No, no more 
chine than 011 the other, it was much the same all the olle day than another. 
way through. ' i666. Speaking ·'gen.eralIy, were ' they ·machines 

1643. Were the plungers of the same character as people were suspicious about?-No. . 
they had always been?-Yes. 1667. Were you ?-No, I thought them safe. On 

1644. Had YOIl put new pins into that machine re: the morning after the explosion 1£ those maehines had 
peatedly ?_ Yes; that machine had been working been cleaned out with ,vater; I would not ha,e Iniuded 
with its pins about eight days, the other ' machines putting powder into them. ' 
had had .theirs in only six days. 1668. "Vas there riot 'a screw found in aile of the 

1645. Do the pins work badly at firs t ?-Yes, always bushes ?- Yes, on N .2 machine, I saw it after it was 
at first. t~~ken out of th maohillo. .' . 

1646. Supposing a plunger broke in a machine at 1660. , a i t a t. all distortud by pres. Ul" ?- Very 
night, what would happen ?--'l'hey waul i top th liLt! ind d. 
machine till the moming . lU70. vVhfi t s rL f SCrew was it 7- 1 saw it only 

1647. Have you ever known a IJlung' r I' placed by ill Ca,ptaill Nathan's hands ; _ it looked like a coppel' 
the workpeople ?-Nevel'. screw. 

1648. ·You are quite sure of that?-Yes, because I .' 161i. Are you able to say it was not a screw from 
have no plungers in the house. some part of the machine?-Yes; it came from some-

164;'. Have you ever known a machine work with where out of the roof. 
(\, In'oken plunger ?-No. 16i2. Could the screw get from the roof while the 

. ,~ood lining; was in the house?-No; the machines 
1650. Can they replacp. the pins ?-No, I ncyer . were working- 'after the 'explosion occtll'red. 

leave any in the houso. 1673. Thj:m the screw must have followed the ex-
1651. Where do you keep the pins ?-In my work- plosion, and could not have- caused" the explosion 1_ 

shop. That is so. -, . 
1652. Is that locked up at night ?-Yes, as I go 1674: vVith reg-ard to the inae-hines generally, yon 

away.. appeai' to cOllsidel' them sa~e machines when they are 
] 653. Is there anybody else in your position ?- working all rig-ht 1-Yes. .. _.' . . 

Only my foreman. . ' 1675. Do you think they are dangerously ha.hle not 
1654. vVhere waf; the key on the night of the to work all right 1-No. 

explosion ?-In Mr. Barker's office. . 1676 Have you seen any reasons for recommend-
1655. Do you know that?-Yes, I found it t.here ing any alterati?ns in th~ machines~";.-I have ser.n no 

the L.ext morning'. canse for anythmg of that sort. . . 
1656. , iVas there an v work of the nature of re- 1677. Could ' anything; be 'done to preyent the 

pairs which could be dOlle by the wOl'kpeople without plungers g-etting' broken, and the pins w~lI-.~ing· un­
calling' you ?-Yes, a plunger might compress, and satisfactorily?-~o, because theil,e are due to the 
then they would pack a liner undel'lleath. , pressure. ; . ' .. .. .' 

1657. Would they have to nse a spanner to do 1,678. You do not think they al;e owing' to,construc-
that ?-Some call it a spanner, bnt I call it a screw- , tive defects in the machines ?-No. 
driver, it is like an ordinary wood screw, in the trad0 1679: v\That happens is ineyitable -from tl~~~'!nature 
we always call it a screw-drivel'. of the work?-Yes. . . 

1658. Is it not of steel ?-Yes, because meta.! will ' 1680. Could any alteration be 'made 'so' as to render 
not stan.d the strain. ! them less freqtient?-No, we have tried ~ll ways, but 

1659. The spanners were kept in the hOllse, were it is an impossibility. . , " . 
Lhey not ?-They were supposed to be kept in a cup- 1681. We have been told that if the man who works 
\.) (l,1'd ill the shoe-hole. the machine does ·not att~nd care full ~o it .a clut\'o'er 



may not work properly, and not push the p\'isml~ for­
ward enough ?--If the charger should happen to hang­
up then they must stop the machine. 

1682. Supposing a man's attention is called to some­
tbjng else, and tbe charger hung up, would that cause 
an' accident ?-I do not see how it can that way; a 
chargei' cannot .come dver a second time, because the 
cam that works the charger would stop it. 

1683. Is there any liability to the plungers coming­
down and cutting the prisms which have not been 
pushed away, or not removed ?-If a charger should 
not come over, and if the man did not notice it, the 
plungers would probably cut the prism in two. 

1684. That has been done?-Y flS, bnt it has not 
caused an explosion. 

1685. Yon would not think that a nice thing to 
happen to a pdsm, would you ?-It has happened 
three or four times without an accident; I put that 
down to the men's own fault. 

1686. That is all productive of defective working 
in the machine ?-'l'hose machines would stop at once. 

' 1687. Yes, when they discovered it; but the mis­
chief mhht be done in producin,,' this defective work­
ing?-We have had that happe; many times. 

. 1688. Bent pins are of course objectionable, and bad 
working.?-Yes, and- if they become pig·-tailed, or if 
a charger happens to hang up, they send for me at 
once. 1 say, " What is the matter?" and they say, 
,. 'rhe charger will ·not work." They empty the hopper, 
and take the charg'er off, and thel+ if there is any 
fault in it I detect it. If a charger does not shove off 
the prisms properly that might be because the bot­
tom plunger is rough on the face, then I have the 
house clealed of powde~' , and I replace the plungel', 
and they st.art work agallJ. 

~689. The cases of pig-tailing of the pins have 
been due to the non-attention of the men, have they 
not?-Yes. 

1690. Is there means of so modifying the machine 
that you could be independent of the attention of the 
men; that is, could you make the maciJines do aut.o­
matieally what the men 110W do ?-That was bein"" 
done at tbe time this happened. A man may fill hi~ 
hopper and walk away; the machines have now been 
altered to meet that. 

1691. ~ man's atteution is not constantly neces­
~ary?-Slllce last May, two of those machines have 
been repaired, and so a nmn could fill IIp his hopper 
and walk right away till more powder was required. 

1692. Colonel Lloyd. That was not the case with 
No.2, was it 1-Yes, thm,e two machines were 
repaired since No.2. 

~693. Colonel AfaJendie. Then those defects have 
not occurred since those particular alterations were 
carried out ?-No, the machines were taken right out 
of the house whfln they were altered. 

1694. Colonel Lloyd. 'rhen those defects could not 
occnr again as the machines are ?-That is so. 

.1695 . . That is the case with all t.he machines now? 
-Yes, but No.1 bas not been under thorou)l;h repair 
yet; that has not been taken off its foundations, and 
is not right · like those four were. The bearings in 
No.1 are not so ti)!ht as in the otherll; it works auto­
matically, and is a li!tle out of adjustment, but nothing 
to make any complamts of. 

16.96. Colonel ~ajen[Jie. When .yoll carried out any 
repaIrs or alteratIOns III the maclnnes, was the whole 
hous? cleared of powder?-Yes, w hicheyer end I 
was· Ill. 

J 697. .And all the other machines were eleared of 
powd.e'r1-Yes, washed down. 

1698. And the prisms taken away?-Yes. 
1~99. ·When. the men were putting liners in or 

~ll.klI1g the shght alterations yon have mentioned, 
,\'ould .~lley cle~l" the house ?-~ot for putting in a 
metal llOer, I thmk; when they take the screws out 
t.he place is aU swimmin"" with water where the . 0 
screws are. . 

1700. But there would be powder about in othel' 
parts of ~he house?-Yes. 
-, 1701. In the cam-house rules it says, Ii Great care 

must be taken to prevent any undue straining of the 
machine, as a negle0t of proper precautions has led to 
serious accident." Can you tell us what that means, 
what accident ?-I think that is only like a cantion. I 
do not think there have been accidents with the 
machines; 

1702. Do you think it wonld be dght If it said, 
"Mig-ht lead to serious accident" ?-It would look 
better that way. 

1703. How long- have you been familial' with those 
machines ?-Ever since they have been there-seven 
years. 

1"104. ,, 'When starting afresh, the machine should 
first be run several times with the hopper empty, and 
stopped so that the chargers are over the dead plate," 
that is to see that the machine works correct! v ?-
l{es. v 

1705. "It is most. important that no grain beyond 
the proper quantity is in the bouches when a pressing' 
is commenced" ?-That is to see that they get 110 

extra charges in. 
1706. "Any defect in the machinery, or any repairs 

required, should be at once reported to the master 
worker, and to the foreman of machinery, Lower 
Island." Is it reported to two persons?-Yes. . 

1707. vVhat is your relationship to Mr. Barker?~ I 
am his charge halld. 

1708. Suppose a pin becomes bent, or a plnng'er 
becomes broken, \Vho would be told of it first. ?-I 
should be. 

1709. And would you tell the foreman of machinery? 
-They wonld send for me; I should repair the 
machine, and then tell Mr. Ba.rker. 

17[0. Were there allY written reports of sueh 
matters ?-No, I l'eported verbally only. 

1711. "No persons, except those who are properly 
instructed and duly authorized, are at any time to 
meddle wit.h or interfere with the machinery." · What 
would that mean; that the workpeople are not to do 
anything with the machines ?-l think that Iders to 
visitors. Vi:sitors might accidentally start a machine 
wben it was not ill working order. 

1712. l{ou do not think that; forbids a man to put a 
new liner under a plunger ?-I do not read it in that 
way. 

1713. ,Yhat does "ullline straining" mean? _. I 
think that is alluding to the chargers. 

1714. What would you call an "undue straitl," if 
you heard a machine making- a noise is it to be 
stopped at once ?--vYhen the chargers get a little bit 
dirty at the bottom it takes a little 1110re to shove 
them back and that might strain; they are supposed 
then to stop a machine and report. I think that 
refers only to the chargers. 

1715. "Before work is commenced the foreman Oll 

duty will examine all the machinery and see that 
everything' is clear before starting the machine." 
Is that the foreman of the house ?-Yes, before anv 
powder is put into the machine the foreman is to see 
that it is all rig·ht. 

1716. Haye you, since the accident, and, in con­
sequence of any enquiries made, seen anything- which 
would lead you to believe that the accident was due 
to the machine?--No. 

1717. Do you believe it was due to the machines? 
-No, I believe they were quite clear. I have taken 
those machines to pieces, and found them the same 
as if they were in working" order, bar that piLllIg-er 
being broken where the screw came down. 

1718. And that yon believe happened after the 
accident ?-Yes. 

1719. Colr:nel Llo.1Jd. ,Vhat makes yon think that 
this Rcrew fell in after the accident. ?-Because the 
roof fell in. 

1720. But, apart frol11 that, are there any mechani­
cal reasons which. lead you to l)elieve the plUllger 
broke afterwards ?-l{es, from the way in which it 
was compressed, it seems as though it was pretty 
hot at the time it was compressed. 

1721. Where was the screw found ?-Oll the top 
of the bUl>h block, the machine was working' at t.he 

time. ' [The witness then showed, by means of a dia­
g-ram, where the screw was found.] 

1722. Was the screw bent or sheared ?-Sheared, 
it ' was ill two parts and one part seellled as though it 
had been in the bush. 

1723. Yon think it ,vas t.he screw getting in that 
h;'oke the plunger ?-Yes. . 

17.24. The Chail·rJk'm. I ullderstauq.. you were olf 
duty in the day tirpe. b~t suppose ~riything weRt 
w!-'ong with the machines at night, w!lat was do~ 
then ?-They would stop the !l1achipe, for repai~'s the 
next morning; there is always a spare machine in 
No.1 house. 

(The TVitne88 withdrew.) 

Mr. FINDLA Y, l'e-p.xamined. 

172fi. Colonel 11lqjendie. I want, in the first place, to 
Rflk you some questions with regard to the cam-house 
]'ules. No. 2 says, "Great care must be taken to 
prevent any undue straining' of the machine, as a 
neglect of proper precautions has led to serious ac­
cident," what accident does that refer to ?-I do not 
know. 

1726. Who prepared these rules ?-GeneraI Noble. 
1727. If there hao been any serious accioient, you 

would have known of it, would you not ? -Yes, but I 
am not aware of any serious accident. 

1728. "Care must be taken to prevent any undue 
straining' of the machine," what does that mean?­
That there must not be a greater quantity of powder 
put into the bouche than the charger will allow, if 
the chargers a l'e allowed to stand under the hoppers 
for any length of time we get a little more powder 
than we require. 

1729. Sil' P. A bel. Do YOLl think that conveys to 
the lIlen sufficient information as to what the term 
":"train" might mean? - l{ es, I think so. 

1730. Colonel Jfajendie. "1 f there be allY suspicion 
of undue straiuing due to any cause, the machine 
flhonld be stopped, and the circnmstances reported to 
the master workflr or the foremall of machinery at 
the Lower Tsland," would it be the duty of the fore­
man at the house to make that report?.:.. .. ,Tes. 

1731. '1'0 one or the other ?-He would go to the 
engineer, and not wait for me. 

1732. That is to effect a repair, bnt apart from the 
circmilstance of repai-rs, he has to make a report, has , 
he not, under this rnle, that there has been a necesflity 
fOI: calling- in . the eng-ineel'?-l{es. 

1733. Is that in writing ?-Xo, only a verbal 
report. 

1734. There is no written record kept of repairs 
and alterations ?-No. 

1735. "No persons except 1.h,)se who are properly 
instructed and duly authorized, are at any time to 
meddle or interfere with the machinery," what does 
that mean ?-'1'hat no one is to intei·fere with the 
machinery except the foreman or the engineer. 

1736. "Any defect in the machinery, or a.ny repairs 
rerrnir.ed, shrmld be at .once report.ed to the master 
worker and to the foreman of machinery, Lower 
IHland/' would it be in accordance with that rule for 
the workpeople to do any alterations or repairs to 
tho machinery?-The workpeople do none, only the 
the foreman. ' 

1737. Are you quite sure of that ? -Yes, I am quite 
sure, and they had no right to do so. 

173M. If we have been informed that they do it, do 
you say that the information is incorrect ?-I say 
that they should not, except, perhaps, in the case of 
packing a plunger when the foreman might stand by, 
and a man might turn the screw. . 

1739. That would be the ouly thing- which you 
think should be done by the men?-Yes. . 

1740. Sir P. Abel. Packing- a plunger is a frequent 
operat.ion, is it not?-Yes. 

1741. Suppose the foreman were away taking the 
density, is it not likely that the men would do it ?~ 
I do not believe they would do i·~. 

1742. Colonel Lloyd. Snpposipg- . the foreman told 
thetyt to do it ?-If that was so, I think, a man mig'ht, 
but I doubt a fureman telling him, if he did it is 
unbeknown to me, alld I have never heard of it. I 
should say it would be improper for a workman tp do 
that. 

1743. Colonel lIfajendie. With regard to the 
removal of powder, would a machjne be cleared fOI' 
packing a plunger ?-No, not for that; you only 
want to tum a screw, not t.ake it out. 

1744. In the case of alterations, such as re­
placing plungers and putting in new pins, and 
carrying out repairs of that sort, would you remove . 
the powder eicher from the hpuse or .part of the 
house where the work was rarried on ?-Yes. 

1745. With regard . to sear(;hing t1~e men to sec, . 
that they have no pockets in their clothiug, and l!O : 
iron fastenings, do yon think that the regulationf! 
would . be satisfied with the foreman looking at the 
men, say, once a week ?-I think it should be every 
day, there are instructions for it. 

1746. Written instructions?-No, verbal, they are · 
asked every day if they haye done it, I have asked 
them myself, 

1747. '1'hen if a foreman went for a week, or a· . 
fortnight, he would not be observing what you under- . 
stand to be the regulatiolls upon the poillt ?-Thllt 
is so. 

1748. "Ye understand that there is some sort of 
recess in the .floor, near the dOOi'S, for dirty rhats, but 
that near the shoe room was a clean mat 1-That. 
would be a dirty mat too. 

1749. Do. you consider the shoe room is clean or 
dirty?-Dirty. 

1750. Is it the. case that there are certaiu boards 
thernen walk upon in o~der to keep their shoes clean t 
.. -Yes, in every shoe room. 

1751. Are those boaros fixed or remoyeable ?-All 
removeable. 

1752. Where would they generally be ?--Here 
[the witness explained where the boards would be, 
alld also pointed out the mats where the Officers of . 
the faetor.Y would go into the cam house]. 

1753. "Yith regard to the implements that were · 
habitlla!Jy present in the house, can you tell us exactly 
what they were; we have heard of a steel spann~r , 
mOl'e than once 1-'1'hat is almost a screw-driver. it : 
is hardly a spanner. [The witness explained by 
means of a diagram, see Appendix III., the shape of 
the implement.] 

1754. Is it tne only steel tool used in connection. : 
with the macbines ?-'1'here is another spanner, a 
metal one, for altering the cross-heads. 

1755. The alteration of the cross-haads would haY6 -
to be effected by the workp'eople, r presume ?-··'No, 
by the foreman. 

1756. Would it be contrary to what yon und~r~ 



stand by the rules if they did 1-Yes; , no one should 
interfere with the cross-heads except the foreman. 

1757. Then those two tools were intended to be 
used by the foreman without calling' in the mechanic? 
-Yes. 

1758. Do you think that is sufficiently clear from 
these cam-house rules; do you consider, under Rule 6, 
that the foreman iEl the only" duly authorised" per­
son to carry out those repairs 1-Yes. 

1759. With regard to the searching, and the 
observance of the other regulations, it has been 
stat~d more th~~ once that there is no written report, 
IlO SIgned certlficate, that a foreman has done this or 
that?-No. 

1760. Is it not in your judgmeut desirable that 
some morn strict measures should be taken to ensure 
that that is done ~ In the first place, to whom does 
the foreman report 1-'1'0 the other foreman who 
visits the honse. 

1761. He says" it is all right," and that ends it 1-
Yes. , , 

1778. Sil' F. A bel. "~as t hel'e t\.l1y provision there 
for sitting down ?-No, 

1779. Colonel jJJ ajendie. At'e you aUt'e thel'e was 
no balTel ?-Yes, if the!'e was it was one they had 
turned npside down. 

1780. Then you think that allY evidence we may 
have that there was that sort of thing' is incorrect? 
-I do, I never saw it. 

1781. Si'l' F. A hel. Is there any reason why there 
should be empty L::lrrels there ?-No:le whatever. 

1782. Colone~ jJf «/endie. Have you seen the men 
generally standlllg l'lght up to the machine?- Ye'3. 

1783; How long: would it take for the hopper to 
empty It.self ?-It IS n~t ~Ilm"ed to empty itself, the 
man would put powder III It about every five minutes to 
keep the hopper fllil. A man's orders are, that he 
should stand at the machine ill case the front man 
wa~ted him to. pun tbe clutch out., his duty is to stand 
by 1Il ease he IS wanted. I never saw a man sittino. 
down. " 

J 762. Do .you think that is sufficient? Should not 
the forem?11 make a written report, 01' sign a certi­
ficate, or 111 some way commit bimself to what he 
says 1-1 do not see any objection to that. 

1763. Do not you think it would be an advantage ' 
to dv that?-No. 

178 'k Have you ever. heard anything at any time 
about some sparks bemb' st.ruck by one of these 
spanners ?-'\Vraighte said he was unscrewing one 
of theplungel's.whell tho,spanner s:rucksome sparks, 
but I should IJke to pOInt Ollt that the house wa!'! 
clcarerl of everything when that was supposed to 
have been done. (1010nel Barker wel:t down to the 

17G4. If you became acquainted witb the fact that 
the men were only searched once a week or fort­
night, ,would your .opinion upon the desirability or 
otbennst:' of a wntten report be modified?-You 
would only get the foreman's bare word for it then 
as you do now; you would get it in black and white 
but' it wouL! only be bis bare word. I would just a~ 
sonn take a foreman',., word as his written statement. 
. 1765. ~Vo~lld not that apply to all reports?-'1'here 
IS no objectIOn to a written report if ,the Superin­
tendent says it is necessary. 

1766. Sil' P. Abel. Do not you think a man is more 
likely to think twice about a thin'" if he has tu write 
it down ?-I think not; 'a man's ~ord is his bond in 
any case. 

1767. Colonel Majendie. If a man says" all right" 
ou Tuesday and Wednesday, when he has inspected 
those men ,only on Monday.' he is , making a false 
statemelJt, IS he not ?-IIe IS doin')' the same if he 
puts it in writing. b 

1768. Then do you think that somethino. more 
than a. writ~en or verbal repol't is pecessary t~secure 
that the thmg would be properly carried out ?_ Yes. 

1769. What would you suggest?-'rhat the fore­
man should have a form to fin up ,that he had done 
such and such a thing'. 

1770. That is wh~t I am suggesting, do you think 
T,hat wonlel secure It ·?-He would be bound to say 
that he had done it.. ' 

1771. Would not that be an advantage ? ...... Yes, as 
far as that goes. , ' , ., " 

1772. In your collection of curiosities at "Taltham 
arc there not some prisms that. have been found' with 
foreign substances in them?-Yes, pieces of WOGd 
and part of a pin. 

1773. Any pieces of fl:ut or il'On ?-No . . 
] 774. At present they pour the powder into the 

hopper so t.hat whatever there might be in the 
powder .would pass, of course, into the hoppel', and 
t?en ultllllately into t/]e machine ?-~ Yes, of a certain 
sl.ze:..?_ut not a l:~rge thing. 

I, 1 O. 'Would It not be possible to have over the 
top of, the hopper a sort of searcher so as to prevent 
anythmg of a dangerous character "'oilw into the 

h· ? I 0 b mac Il~e.- t would have to be so large that I do 
not thmk it would be of much use; the mesh would 
have to be very large to allow tbe powder to 0'0 

th:ough b~canse there is no shaking arrangement gn 
thIS machme as there is with a granulatin", machine. 
" 1~76, 'rhf'1} you think it would not detect every 

foreIgn body that might be dangel'Ous 1-No. 
1777 H;we you seen men sitting down in the 

house ?-I do 110t remember seeing' ailyman doin o' 
that. ., 

house an~ saw vYraight:,. an~l investigated the thin,Q" 
and he saId he did not bdleve it, nor do I. Wraighte 
was taken away f!'Om the cam house in consequence 
of that. 

1785. Has he ever made any otbet' complaints 
about danger 01' risk ?·-No. ' , 
. 1786. Sir 1<'. Ahel. lIow could a man be engaged 
1Il such work; because you say under no circumstances 
should he do those things r-But all the wol'l, was 
stopped. 

1787. The:} the furC'Ill,111 \\'oulcl be illstruct.iJw him 
to do it ?-Yes. ,\Vith reference to what I said the 
other day about matches, I tSlIo'tlldlike to say that it 
was ouly yesterc1~y that ~ found, in February, 1889, 
there was a Ulan fOlllld WIth r. box of matches in hi!'! 
great-coat pocket, hung lip in the shoe-room of one' of 
the houses. ,\Vhen the f01'eman found thuse matches 
h:- immediately brought the Illan down, and he was 
dIscharged at once. It was a very wet mornillO' and 
t,~e man put Oil his pril'ate coat to go to the h~use. 
SlIlce then every man has lIne! a great coat gi ven him, 
so that now they du 1I0t have to take their private 
coats to the houses. 

.1788. IIaYe you knowll any cases of single mat-::hes 
bemg found?-Yes, I know ill 1864 matches 'were 
fonnd on the magazine floor, 

178? Sir 1,: Abel. Wbat steps are taken by you 
to mal{e, Eure t.hat the men are acquainted with the 
rules? - There IS a copy of the general rules at' each 
e.lltrancc to the fae~or'y; each man had a copy at one 
tIme, bnt those COPieS have now been taken away. 

17UO. Are the 1'1!les read to th~m ?-l'Io; they used 
to be, and,everythmg WflS explamed to them, and the 
foreman SIgned <L book that he had read them over. 

1791. Colonel )Jfaje II die. Why was that rule 
altered ?-'Fhey wt:'re dOlle away with when the 
Ordnance J. actory rules caIne in force. 

17U2: W.ouldi~ not be dfsirable for the men to have 
sOI11,:tlllnp: III thell' 01\'11 P?ssession ?-Yes, I think so. 

T 1/93. Are yon res~onslble for the general i'ules?­
No, I am lIot respollslble for any rules. 

1794. Have you studied these rules at all carefully 
and methodically ?-No, I was not asked about them 
when they were drawn up. ' 

179;). 1.11 t,hose geueral rules, I believe, there is no 
rule forblddlllg repairs 10 be carried out until the 
house llafl he en cleared of powder ?-No. 

1796. And if you took the press-house rules 'which 
would supp~ el11ent these, I clo not think you ~il1 find 
any rule in them as to repair;; ?-No, 

1797. So far as the written ru'c;; go, there is no 
order that the press-honse man should not carry O~lt 
repairs ~--'l'hnt is ullderst on, but. there is no fornial 
r('£'u1atwl1. 

1798. Sil' F. Ahel. Is not the wasQing out of the 
cam machines a very important operation?':-Yes. ': 

1799. There is 110 reference to that in the rules?­
, No. 
, 1800. Colonel JIajendie. In regard to the articles 
liable to spontaneous ignition, such as sponge cloths, 
there is no 1'llle, I believe, npon that subject ?-,N o. 

1801. What lIo you understand to be the practice 
. with regard to sponge cloths ?-No oily sponge c!oth 
is to be left in allY building, they are to be taken ont 
each llig'ht. 

1802. Then if they were taken out on'y every 
Satlll'Llay morning', that would not he complyiug with 
the regulations ?-'-:'~o. ' 

180D. There is no regulation that they would be 
disobeyillg ?-~o, there is a receptacle outside el'ery 
hOllse 

1804. Do you suppost', as a matter of faet, that 
they are rellloved from this house daily?-I ha\'e Il0t 
the slightest doubt. 

1805. Do you think that filly evidence to the COll­
lrary is iuconect ?-Yes. 
, 1806. J<;ven if it were thc e\'illence of a foreman ?_ 

Yes. 
1807. Sil' P. Abel. How many are supplied to 

them ?-As many as are t'eqnired, there ,is no stiut. 
1808. Colonel NIajell£lie. WiLh regard to the night 

inspection of these home!':, do you know what time 
the head millman generally lilakes his rouna ?-I-Ie 

,ca,n go which way he likes, to the upper works first 
or to the lower works first. 

1809. Did he often g'o to the cam-hollse at 2 
o'clock in the mOl'lling?- I canllot say. 

1810. What is your belief, do you think he visited 
that house in the small hours of the morning, 01' ollly 
early ill the evening ?-I beiieye he would visit it at 
about 10 or 11 · o'clcck in the night when he went 
down to the lower wOl'ks. 

1811. Aud not agaiu ?-He would go only once 
in any case, the house 'I'as immediately under the 
foreman. 

1812. Colonel Ll,}!/r1. What is exactly the object 
of the footLoards ?-A man might go out iuto the 
shoe-room to get a drink, and in order to get there 
he would step on to t.I\I~se clean boards so as not to 
have to take his boots off. 

1813. '\Vould the footboards ever be brought into 
the house ?-~el'er. 

1814. There would never be any necessity for that? 
-Certainly not. ' 

181i'i. The 'Clwi1'lnan. A man might step off one 
of those Loards on to the dirty floor 1-Yes, he ('ould 
do that if he liked. 

1816. Colonel Lloyd. Have you ever known a man 
10 do that ?-No. 

1817. Do you think they would be so careful as 
nel'er to cia that?-Yes. 

1818. vVas vVraighte removed from the cam-honse 
as a pUllishment 1-No; he is a man with a peculiar 
disposition, an off-hand sort of man, and treats lIle 
with conkmpt. 

1819. Is he a grumbled-Yes, and he has always 
been a grumbler. 

] 820. You place no reliance upon what he said 
with reference to the sparks ~-I believe it was a 
falsehood. 
. 1821. Why was he re!11oved ?-Colonel Barker took 
him away becanse he was not sat.isfied with him. 

182t. Did that entail a loss of wages?- ~o. 
1 ~23. Was not the receptaele for the sponge cloths 

outside the house a dirty receptacle?-:-Yes. 
1824. Would those sponge cloths be brought in 

a,:;-ain next day for use ?-~o, but if they w:jonted to 
wire up a dirty lJla~~e they might do such a thing. 

l82,). 'l'heI\ there is a possibility of grit being 
bl'Ought into the house ?-N 0, the tank is about 2 feet 
deep, but open at the top. 
, 1326. If there were 'an accum'ulation of ' dust it 
would be at the bottom ?-I do not think dust would 
be there any more than on the clean platforlll, 

182i. As a matter of fact, sponge cloths are put 
into a dirty receptacle, and might be brought out 
again uext 'c!ay l,-I do not say they are. 

1828. But they must be either in the house or out 
of it ?-They are not left ill the house. A cam 
m.achine is working night and day, and the cloths uro 
not taken out every hour; tbey s~op there till they 
al'e dirty, and then they al'e thrown into the tank out-
side. , 

1~29. Is it a f"rt that spongn cloths which are put 
into a dirty receptacle outside the house are eve I' 
ul'OlIght into the house again for use ?-Not to Illy 
knowledge. 

1&30. The ('!Wi/ ' /JUlI!. Is Mumford a discontented 
man ?-Since the accideut, it appears so, though no 
complaint has ever been made of him. 'Vhat he said 
at the inquest waR talked over iIi a pot-house, and it 
is entirely false. If he ever did what he said he did 
he ought to have been discharged. 

1831. Colonel Llo,yd. We have had evidence that 
the mer, sometimes take t heir meals in the shoe 1'00111, 
do you see any objection to that 1-1 do not ,see any 
objection to it, because they have only half an houl' 
for their meals, and if they had to go clown to the 
dining roOIll, tbey would not have sufficient time for 
meals: 

'1832. But with regard to tbe cam-house, is the 
dilling room far away ?-About three m,inutes' walk., 

1833. Do you think it would be an improvement in 
the regulations if, where a diu\ng room was within 
a reasonable distance, men were cumpelled to .-go to It 
dining room for their ,meals?-Yes, 

18D4. The machineS are stopped during'meal times? 
-Yes, and,the h01lse closed. 

1835. Is the house I()ckecl up 1-Yes, by the fore­
man. 

1836. Sil' F. A~el. Do they Sl\ eep it down before 
they p;o away?-It is cleared. 

1837. Culonel Lloyd. But not washed out?­
No. 

1838. How often is a honse of that sort, with It 

leather floor, wJshed out ?-When we do the repair,~, 
but it wl)uld be swept constalltly. T/]e more yOIl wet 
a leather floor the worse it is, and the more powder 
sticks to it. 

1839. But not if it is dry?-You could ]jot wet a 
.fiOOI' and gt:'t it dry in half an hour or an hour. 

1840. Do you know of any material bettel' than 
leather which would bear cleaning without seriotl~ 
injury, would kamptulieon do ?-I do not think any­
thing could beat leather as to wear. 

1~41. But as to the possibility of getting ingrained 
with powdtr ?-K amptlllicon would 1I0t last so long. 

1842. Do you think it would be a precaution if all 
the leather floors were washed a little more often 
1han they are ?-I think not. 

1R43. Do you think it would act if! a contrary 
direction ?-Y es; as long as the place gets properly 
swept YOll get no ~owder on it, but if you wash tlH) 
floor the powder would stick on. 

1844. If the leather floors were wlt,shed on Saturday 
night would they not be dry enongh by Monday ?-'­
They would be dry but they would all be like wet 
saltpetre on the top; I think you should not wash 
out a bouse as frequently as that when you C~1l keep 
the floors clean by COli stant Iy sweeping. Our floons 
an~ very clean, and they compare well with those of 
any other factory into which I have 1 een. 
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1845. The Chctirman. Have you aliything yOUl 
. wish to say with reference to your previous evidence? 
-Yes, I said that the spanners were only llsed by 
the mechanics in the house, but I now find the fore­
men use the ·spalJners. for packing up the plungers. 

1846. And, so far as you know, no onp, but the 
foreman and the mechallic use 1,hose implements?­
That is so, the order is that no repair is to be done by 
the workmall. 

1847. If a man did anything of that sort he would 
be doing something which is contrary to the regula­
tions ?--. Yes, he should have s~okeJl to his foreman. 

1848. Colonel },£ajend£e. '" e understand that the 
men coming into the factory on the batges are subject 
to the same sort of inspection by the police as the 
men corning to work in the factory?-Yes, they 
:;earch the barges. 

1849.'rhey ask the men, but they do not go 
further than that? - I do not know that they do. 

1850. Do you think it is altogether satisfactOl'y 
that contractol"s men should be able to corne in with 
less supervision than the man who, sa to speak, 
carties bis life in his hand 1-No, I do IlOt, but the 
.contractors are not under me iu any way. 

1851. But apart from any question of such re­
sponsibility, do not you think it desirable that some 
regulations ought · to be made to operate very 
stringently against the bargemel' ?-Yes. 

1852. I suppose I am ri6'ht in saying that thel'e is 
no punishment attached to a bargeman, he may be re­
ported,' but he cannot be dismissed, by you it t any 
tate, whereas one of your own JUen would be dis­
missed 1-That is so. 

1853. The bargemen do disembark when they get 
into the factory, do they not?- A. man might come 
ashOl'e to get a driiLk of water, or to eat his 
dinner. 

i854. Sil' F. Abel. Are the men employed in the 
Engineet· 'Vorks Department subject to the general 
rules ?-They are searched by the police. 

1855. But only a percentage?-Yes. 
1856. Have they to work in the danger buildings? 

-yes, but the building is washed down and cleared 
before they come in, and it is always looked over 
carefully afterwards. 

1857. CC1lollel },fajend£e. Are you uuder the im­
pression that the men are searched by their foreman 
daily?-Yes. . 

1R58. You would not consider searching men 
weekly or fortnightly satisfactory, would you ?--l'i' 0, 
I think they should be searched every day. 

1859. And that you understand is what is required 
to be done ?- -Yes. 
. 1860. Can you point to any written rule or regula­
tion requiring that ?-No, I do not think it is either 
written 01' printed. 

1861. Do not yon think it would tend to ensure a 
more rigorous carrying out of any rule if a foreman 
had in some way to certify daily that he had carried 
out his duty?-I do not think the fact of sending in 
a written report ensures a man having done his work 
any more than a verbal report does. 

1862. Do you think a verbal report is as geod as a 
written one ?-Yes. 

1863. But is there not a greater formality in putting' 
your name to a written report ?-I think the man who 
signs a false reoort would make a falEe statement. 

1864. Sil' F:Abel. But if anything comes to YOUl' 

knowleclge afterwards, haye you net more hold over 
a man who has signed a written report, because in 
thA case of a mere verbal report he mig'ht say you 
had mistaken him 1-Yes. 

186;"). Colonel },fajelldie. To whom are those verbal 
rep~>rts made ?-'l'o the master worker, or to my 
asslstallt, or to myself. \Ve go round very frequently. 
\\'e ask the foreman" is it all right? " and he says 
" yes," or "no," as the case may be. 

1866. Are you CJ.uite sure that the foreman under-

stands that in saying" all right," searching the mi'm 
under his control is included in his" all right 'I ?-I 
think so. . . 

1867. If a foreman told us he searched the work­
men only weekly or fortnightly, he would be doing' 
one of two things, either he is deceiving the persons 
to whom he reports, or he is misunderstanding tlie 
regulations ?-Yes, a foreman ought to search his 
men every day in the danger buildings; I cali easily 
have a report sent in daily. . 

1868. 'Would it not be well tohave it formulated, 
and have a definite rule upon that point ?-It could 
be done on the printed rules in the house. . ' 

1869. Has the question of a modification of these 
rules occupied your attention ?-The question is ill 
abeyance, while this Committee is sitting'. ' 

1870. With reg-ard to the publication of the rule;; 
we have not been able to ascertain ql,ite clearly how 
the men know what the rules are ?-'When ' a man : is 
taken on. the master-worker has all the general I'ules 
explained to him, and the rules of the special house 
are explained to him by the foreman. .. . 

1371. "We understand that the general rules are 
ollly posted up at the gate, and here and there about 
the works ?-Yes. 

1872. It ltppears to have been sometimes the case 
to give the men a book of rules with those and others 
in them ?~ Yes. 

18i3. That has been discontinued ?~Yes, since 
the time the Ordnance Factory rules were started' ; 
here is a copy of the book which is now given to the 
men [llanding in the same, extracts from which nre 
printed in Appendix V.]. . 

1874. But these rules do not touch the question of 
safety?-No. . 

187 5. Would it not in your opinion be an advantage 
to adopt a system by which every man would be 
required to Jlave a copy of the rules in his possession, 
would not that tend to procure a more general 
knowledge of the rules ?-Yes, I think it would. 

1876. Do you approve of the practice of meals 
being taken in the shoe room occasionally ?--l do not 
see ttny harm in it, but they have a more comfortable 
place to get iheir meals in if they wish. 

1877. Then you do not think it tends to irregu­
larities to hring food into a place which is It quasi 
clean building ?-It is a dirty floor. 

1878. But the footboatds make it a clean building 
because a man can stand on some parts without 
changing his hoots ?--Yet!. 

1879. Would it not be desirable that the men 
should be altogetr.er excluded from the shoe room 
when taking their meals ?-It might be a precaution. 

1880. \Vould they not bring knives and earthen­
ware vessels, which are liavle to give off sparks 1-
Yes, but in their baskets. 

1881. Is the shoe room lined ?-That particular one 
was built of wood, except one wall, which was of 
brick; it has a slate roof. 

1882. Was there anything' dangerous in the room 
which could possibly have fallen ~-l think not. 

1883. We understand that a granulating house is 
unlined, and thel:efore objectionable upon that ground, 
was there anythmg' of the same sort about this house 
to make it objectionable ?-No. . 

1884. You think if it had a clean floor it would be 
as safe as a powder house ?-Yes. 

1885. Who took the evidence of the men which 
you have handed in (see Appendix VIi.) ~-Captain 
Nathan. . , 

1886. Were the men up in the office ?-Yes. . 
1887. Did they give the evidence willingly?­

Yes. 
1888. One of them, Steele, says this: "Can told 

Nurse Jones, and I heard it, that he saw sparks under 
the hood of the magazine," what doeiS that mean? 
-I do 110t know what he means, unless he refers to 
the expense rna~azine, which lies about 50,yards to 

the north of this house. I have spokelJ to Carl' bllt 
he did not tell me anything about -that; he is stIll in 
hospital. 

1889. Clarkhall: "Do you considel' the mar-hines 
dangerous, and if so, in what way7 Yes, when the 
charger would not come over owing- to the powder 
getting under"? -The dust sometimes gets in and 
clogs the chargel·. 

18~0. Bas that ever been brought to your attention 
as a matter of risk 7 -No, it requires the constant 
attention on the part of the men working the 
machines. 

1891. "Larman said it was Clayden's machine that 
went first "? -Yes, and Clayden said so too. 

1892. Wraighte said, " Emery ought not to be used 
in cleaning the machines," Is that used ?-Yes I 
think it was, but I have stopped it now. ' 

I89R. Ephgrave sug-gests tbat holes should be made 
in the bottom of the .machine fOI' squirting water in , 
has that been conSIdered at all t- 'Ve have not 
touched that at all yet. 

1894. Several of the men seem to have been 
anxious to work in the cam houses, and OIle man said 
it wa1' because they get better pay; do they get 
bet1er pay ?-It depends upon the job they are on. 

1895. Was it a highly paid house ?-No theya:ot 
28s. or 2l?s. a-week for 12 hours a-day. ' . 

1896. Eve: "The iron roller Qver the counter­
,yeight made each machine dangerous," what does that 
~nean :-'l'.he cross !lead. carrying the upper plungers 
IS pulled 111 one dIrectIOn by a heavy weight that 
goes over pulleys. 

.1897. !s there the r}sk .in?icated here that they 
mIght fail on the machme If It broke awa.y?-:-If its 
ax is broke it might be a danger. 

1898. Will the machines receive yout' attention 
hefore they ale used again?"":" Yes. 

1899. "Pipes at the bottom of maclline to carry 
water away, and parts to be l)ainted" will those 
points receive your attention?-Yes. • 

1900. Sil' F. A bel. In. your report you say that 
~he only pOSSIble sug'gestlo~ th~t has occurred to you 
111 reference to the ~xploslOn IS that a match might 
l;!ave veen dropped 1Il the powder barrel, have vou 
any reason for ma.king that suggestion?-No I can­
/lot imagine anything else; the match might have 
been in t.he man's private clothing, underneath his 
lasting clothing. 
. 1901. .Col~nel lrIaje"!die. If a ma:tch could get into 
a barrel It mIght get mto the machme too?-Yes. 

1902. Have you any reasoJl for thinking the ex­
plosion originated at the harrel rather than at the 
machil1e; let us suppose a match from some source 
is it likely it would declare itself at the barrel or at 
the machine ?-If it originated at. the b3,rrel it would 
coml1lllnicatA with the machille and vice versa. 

1903. Your report tends to show that it would 
occur more probably at the barrel than at the 
machine ?-I think tt match is more likely to have 
tumbled out of a man's clothing on to the floor. 

1904. You do 110t think the match got into the 
powder barrel ?-No, I think perhaps it tumbled out 
of the pocket while stooping. 

.1905. Colonel Lloyd. Have any experiments been 
tned with a view to showing the inflammability or 
explosibility of a leather-covered floor that has been 
wpll worked with powder for months; I mean, has a 
match been thrown down upon su.ch floors ?-I do 
not know. 

1906. Would there be a tendency for fire to spread 
over a Jealhel' floor under these circumstances ?-Yes, 
I think it is very likely. 
. 10?7. Would YOIl acl~ocate more water being used 
III thIS house for cleanmg the floors ?--It would do 
them no harm 1.0 wash them out occasionally. 

1908. We gathered frol11 one witness that if that 
wel'e done to any extent there would be an effiores­
ence of saltpetre on the floorafier washing over the 
leather, and that the chines of the barrels would be 
more or less muddy with powder mud, does that 
objection occur to you ?-There would be something 
in that, certainly. . 

1909. Are you yourself satisfied with the present 
atTangements for sweeping the floors ?-I think they 
are kept very clean. 

] 910. All the evidence tends to show that a great 
deal of the trouble connected with these machines 
arises from the pins becoming bent. Do you see any 
objection hom a dangel' point of view to prisms being 
pressed solid, and then bored out with a suitable 
drill ?-I think there wOllld be more danger in boring' 
them out than under the present system. There 
wonld be more heat in boring them, because they are 
very hard. 

1911. Do you think that method of manufacture 
would be so dangerous as to make it impossible?­
Yes, I should prefer the present I\1ethod. 

19.12. With all its disadvantages ?-It has been 
conSIdered perfectly safe until this accidt'nt. . 

(1'1i e TVitness witl/{!1'ew.) 
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1913. ·11113 Chairman. You are one of the Inspectors 
t)r Explosives undel' tho Home Departnient, I beliel'e i' 
-Yes. 

1914. Under wbat Act wel'e you appointed ?­
Ulldei' the Explosives Act of 1875; I also served 
1'01' some time previously under the Glmpowoer Act of 
1861. 

· 1915. How long have you occupied your present 
position ?-For o,'er 2U years; that is, from 1873. 

1916. Have you during that period had much 
experience in regard to the licencing aud inspection 
of factories for explosives of all sorts ?-Yes,·I have 
had very great experience in those matters. 

1917. How many factories ani there at present 
which are subject to the inspection of Her Majesty's 
lnspectors of Explosives ?-127in all; 85 of which 
luive been licensed since the passing of the Act, and 
42 were taken over as legally existing at that time; 
these latter had what is called a "continuing certifi­
cate." 

1918. 'Vhat is meant by a "continuing certificate" 
fltctdry as distinguished f!"Om one under a licence 7-
If a factory was legally existing at the t,me of the 
passing of the. Act of ] 875, the occhpier was entitled 
t-o a "continuing certificate" if such was claimed 
withi.n three months Of the date · of the Act coming 
ihta force, viz., before the 31st 1\1arch, 1:i76, . 

1!J 19. In the case of it fa~t6ry uilder llcencf! does 
every application for a licence cOlTle before the 
department of Her Majesty's Inspectors of Ex-
lJI~sives?-Yes. . . 

1920. What is the course that is taken in regard to 
such applications ?-'l'he occupier of the proposed 
factory submits what he considers to be a suitable 
plan of the site, showing the positions of the oiffercnt 
buildings, and states the amount of explosive and 
the number of workpeople to he allowed ill each, 
and t.he distances they arn to be apart from each 
other. If we find all those deta.ils satisfactory, then 
we grant a draft licence based Oil them, but if they 
are not satisfactory, we point out in what particulars 
they faiL 

192 I. Are all those details inclosed in the draft 
which vou receive from the owner of the factory 1-
·What he sends up is ofteli only a very rough draft, 
and we put it into shape. 

1 !J22. Do you, for that pUl"pose, Rend him down a 
set of questions to answer?-A great deal of corre­
spondence usually takes place; but if it is a large 
factory we generally ask the owner or occupier to 
come up and see us at the Home Office, and then we 
thresh out details in an hoUl" or two which would pro­
bably take us weeks to do by correspolloence 

19:23. When a licence is granted, can any alteration 
be made in it without reference to the Secretary of 
State ?-No, none at all. 

1!J24. Suppose some alteration is requimd, how 00 
you set about effecting that ?-The occupier has to 
apply for an l\mendin~ licence. 

~: :. 

1 !J25. 'rhen it appears that you ha;ve pr'actkally to 
go through the same form you .have g'one through 
before, and see that ever) thing you require is com­
plied with, the same as when you are dealing- with all 
original licence 1-Yes, unless the alteration is of a 
minor character, in which CflRe the aniending licence 
can bE) gralited without reference to the local 
authority; and in the case of a factory under" con­
tinuing certificate" the occupier can get an amendiIl"" 
licence without having to go to the local authority~ 
whatever the Jiatnre of the alteration; . 

1tl26. ·Sil' F. Abel. I understand that an amendiuo' 
licence would apply, not merely to some modification~' 
in the arrangement"s in the factory, but also to modi­
fications with regard to explosives manufactured? 
~ Yes, any alteration of any kind; any deviati0Il froUl 
the original licence would require an amending 
licence. . 

1 !J27. Then, at the very outset, the {unending" 
licence deals with the most impurtant part of the 
whole question, namely, the nature of the explosive; 
and no explosive can be manufactured until the place 
is considered so far satisfactory that it can be 
licensed ?-That is so. The explosive has to be con­
sidered first of all; but, beside that, there are the 
other details included in the licence. 

1928. 1'/le Clwil·man. In granting licences, is atten­
tion paid to the protection of bui ldings and works 
outside the factory?-Danger buildings are all re­
quired to be at specified distances from buildin<rs and 
works outside the factory. 0 

1929. And are the danger buildings required to, 
a certain distance from one another?-Yes · the dis­
tances in both cases depend upon the am~llnt of ex­
plosive that may be allowed in each sepamte buildino-. 

1930. 'Vhen you say" explosives in separate build­
ings," do you include in that what might be in boats 
or wagons within a certain distance of the danger 
building?-Yes. 

1931. On what principle are these distances, 01" 

safety zones, assigned.7-:-'hey dep~nd. entirely upon 
the amount of explOSive III the buddll1g, except ill 
eases where the quantities are small ano then the 
nature of the explo.sive is also taken 'into cow:'lidera­
tion. 'Vhere the quantities are as much as 5 000 lb. 

. h d' " we reqUIre t e same Istan~es for all explosives, ex-
cept fireworks, when the distances are much reduced. 

1932. Sir 1': Abel. Quantities of 5,0()0 lb. would 
have ref~renc~ eIltir~ly tl) magazines, would they 
!lot ?-It ~s qUlt~ I?Osslble that that amount might be 
III a ,:vorkmg- ?llI!Olllg, thoug:h ~ cannot at present call 
to nund a bUlldlUg' where It IS so· it might fol' ex­
ample. be in a b1lilding required for 'blending. ' 

.1933. ,!he Cllail·man. Cd~l you supply the ()om­
mIttee With any table ShOWIng' the distances which 
would be requin::d for the various quantities?-Yes 
here is a table s~lOwing distances from prot.ected 
works. for. magazmes an~ other danger buildings 
[handmg In the same, Vide Appendix XIV.] This 
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t ble has ·been compiled from the re3ults obtained 
f~Ol11 explosions that have actually taken place. 

1934. Is the distance w~ic.h is .assigned to eV~l'y 
f ctory or to different bUIldIngs III the factory, In­f Ided 'as a condition of the Iicence?-Yes, it is 
ftl~erted in the form of a schedule. 

1935. 1s the manufacturer free to alter any of those 
distances withOllt t~e perm~ssion of the Secretary of 
State ?-No, if a (hsta~ce I~ to be alt~red h~ mUi'lt 
ollle to us for an amendlllg" lIcence, and If the dIstance 

f5 reduced, then we. reduce the amount of explosive 
allowed in the buildmg. 

1936. Sil' F. Abel. Has a manufacturer to come 
to. you when dwelling houses al'e erected within the 
distances specified in your schedule ?-Yes. 

1!J37. The Chairman. Therefore a person does not 
build his own house at his own risk ?-No, in that 
case the manufacturer cannot go on using' the par­
ticular huilding under the olel licence. 

1938. Has the drafting of licences in a gTeat num­
ber of casen come under your immediate control 1-
yes. 

1939. vVhen a licence has been drafted, is it re­
quired to run the gauntlet of any local crit.icism ?­
It is sen t in the form of a draft licence to the applicant 
,,·ho, after advertising in the local papers for at least 
:I month, takes it before the local a~thority. The 
local authorities do not go into the detaIls at all; they 
either assent or dissent, and their objections, if they 
have any, are geuerally from a residential, or some 
similar point of view. If the local authority assents, 
t.J.en dn the assent reaching' 11S, we tell the occupier 
to bnild the factory in accordance with the draft 
licence, and when the building is Rufficiently completed 
to enable manufacture to be commenced, the draft 
licence is confirmed. If the local authority dissents, 
or impose\! conditions, the applic~~t is asked whether 
he submit" or aCfrees to the condItIOns) or whether he 
wishes to appeal. If he submits there is an end to 
the matter' but if he does not submit or agree, he 
has a right'of appeal to the Secr~t~ry of State, with 
whom there rests the final det:lslOn, and who has 
power to grant the licence over the head of the 
local authority_ We have had some eight or ten 
cases of such appeals; some have been g-rantecl, and 
some refused. 

1940. Can you show us one or two typical licences 
to illustrate their scope and nature, and also the 
detail into which they run?-Yes; here is our copy 
of the licence which was granted to the E. C. Powder 
Company [exhibiting the same to the Committee. A 
copy of a magazine and one of a factory licence will 
be founel in Appendices XII. and XlII.] 

1941. Can you also show us an amending licence?­
Yes, here are sume twelve amending licences which 
haye been successively granted to the Rame .com· 
pany [exhibIting the same to the Committee]. Very 
often the whole of the buildings are in some ·way 
altered, because as he goes ou the manufacturer gains 
experience, and he finds t.hat he cannot work on the 
originallilles. 

1942. Then it follows from what YOll have said, 
that the licence itself contains a number 0f regula­
tions which have to be observed?~Yes) it is practi. 
cally all regulations. 

1943. What is the penalty for a breach of thf,l 
terms of a licence ?-A fine not exceeding 50l. plus 
tire forfeitui'e of the explosive iu the bililding in which 
the breach took place 

1!J44. If a manufacturei' subsequently eonforms to 
the) regular requirernents, does he get his licence at 
once ?-His lieence is nbt taken away if he eommits 
a breach. 

1945. Are there any rules outside the terms of the 
licence ?-'l'here are the general rules for gunpowder 
factories contained in Section 10 of the Aet, and fOl' 
factories for explosives other than gunpowder there 
are the rules in the Order in Council, No.2. 

1946. 'Vith re"ard to the ~eneral rules are they 

posted lip in the factories T-i'hey are required to be 
posted up, as also are the special 'rules, in the danger 
buildings. 

1947. Are the general rules posted up at the gate 
of the factory?-I cannot recall any instance where 
the rulei'l are at the gate; they are in or abmit the 
danger buildings, sometimeA outside the houses in 
glass frames, but mostly inside. 

1948. Can you refer the Committee to the general 
rules applicable to gunp~wder factori~s, and also to 
those applicable to factorIes for explosl \Tes other than 
gunpowder?-Yes, the first yon wilt find in SectiOli 10 
of the Explosives Act of 1875, at page 153 of the 
seventh edition of the guide book, and the second you 
will find in the Order in Council, at page 249 of the 
same book. 

1949. How are the special rules arrived at ?-Undet' 
Section 11 of the Act the occupier of a factory is 
entitled to make special rules for the regulation of the 
persJns managing, or employed in or about, his 
factory with a view to securi~g ~h~ observance of the 
Act and for the safety and diSCIplIne of such persons 
and' for the safety of the public. If after being re­
quired to do so an occupier does not within three 
months submit some such special rules t-o the Secre-...... 
tary of State, then the Secretary of S~ate has powel­
to make the special rnles, but 'no speCial rules can be 
operative uutil they are sanctioned by the Secretary 
of State. 

1950. Can you show the Uommittee.a copy of such 
special rules as have been approved III the case of a 
gunpowder factOl'.)', and in the case of a fact)r~ fot 
explosives other than gunpowder' ?-Yes, here 1~ a 
copy of the special rules compiled by Messrs .. Cul1;IS'8 
& Harvey, and here is also a copy of the speCla.1 ~u.Ies 
used by Nobel's Explosives Company [exhIbltmg 
the same to the Committee]. i 

] 951. Do these special rules vary in different fac­
tories and under different circumstances?-Yes. 

1 !J52. Can they be varied without th~ sanction 01 
the Secretary of State ~-No, aU altel'atlons have to 
be· submitted for sallction. 

1 !J53. Are there any rules of the nature of exti'a 
special rules applicable in factories 1--Yes, in certain 
cases. For instance, it was found that a copper stud 
used in some mills was liable to canse an . explosion, 
and therefore the manufacturers submitted an extra 
special rule forbidding the use of it. The priucip~e 
we adopt in going thr~ugh these r~les for approval IS 
to make as few alteratIOns as pOSSIble. If, therefore, 
a manufacturer submits a Rpecial rule for a particular 
building, we accept it; and if he s~bI?-liti'l an .extra 
special rule, we take it as such. It IS Itnmatenal to 
us whether he calls it one or the other, as the penalty 
is the same. . 

1954 . . What are the penalties for bren,ches of the 
gelleral ano special rulr,s1-Not exceedi~g 10l. a~d 
forfeiture for the general, and not exceedmg 40s. III 

the case of the sp(~cial rules. 
i955. Is a manufacturer at libert.y to make any 

other rules than those which you have mentioned~­
No. . 

1956. I presume if he did make any such rules, he 
could nbt recover ~ny penaltieA against his workmen 
for a breach of the same under the statute ~-No, not 
under the Explosives Act. 

1957. In the case of factories under "continujng 
certificates," do the geueral amI special rules apply? 
-Yes. . . . 

. 1958. Does the certificate itself contain regulatIOns 
similar to those in a licence ?-Yes, mutatis mutandis) 
but if the occupier wishes to a~d.a new .b~ilding, or 
to make an alteration iu an eXIstmg bu!ldlllg, then 
we assign the same safety zone as in a licensed 
faotory. . . . . . . 

i!J5!J. Is it the practice in the Home Office to mc1ude 
as one of the terms of the licence that infiammapls 
clothing is to be worn, but no pockets ?-Yes. . 

1960. Do Her Majesty's Inspectors of ExplOSIves 
pay particular attention to the observance of that 
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regulation j do they attach considerable importance 
to it ?.....:. Yes, I examine the men very particularly. 

1961. Just at haphazard ?-Yes. Sometimes I take 
three or foul' men in succession in one room, but 1 do 
not necessarily eXfl,mine all who are in the room: It 
all depends UPOD th factory I am inspecting'~ 

, 1962. Do you 'on 'ider that a system of occasional 
search of tho worl £ ouple by the foremen of the dif­
ferent hOll ,' is a satisfactory oue ?-No; the search 
should be marle every day, and at the time the men 
comtl into the factory. 

1963. 3'.)1 Jl you would think 10 or 15 pel' cent. 
([uite ,inadequate ?-IJ should not considel' that 
sati fact01'j', 

1964. vV.ha(s.ork:o~ system do' you think should be 
nforced to eWI J:e k~ry ,workperson being subjected 

to an efficient ((aily exarriinatioll ?-A man should be 
searched "When he ,comes intQ. the factory, and then 
a hel' he haA c~anged his .c101he~ the clothes left 
behind, should oc('a~ie)lJally be se~rch€d , becanse very 
often things arlj iPund which were not detected in 
the ~amination at the gate. The Aecond search 
wonld be a very g00d thing, because if the men kuQ..~ 
that an examination of tlJat kind may be carried 
out they will be a.lmost certain to search them­
selves beforehand so as not to bring anything into the ' 
factory. 

1965. Do you think it is desiraille that the re­
sponsible person· reporting having searched the work­
people should make such a report in writing'?-Yes. 

1966. Is that prar..tice adopted in the better regu­
lated factories?-Ye,s. 

196/. In the case of the women, do Her Majesty's 
Iuspectors insist . upon some woman searcher being 
made responsible?-Yes, always a forewoman; we 
speak to the forewomen and ask them whether the 
inspection has heen rigidly carried out. If I suspect 
that a workwoman is wearing her own dress under 
her inflammable clothing, I ask her to turn np her 
!nflammab!e clothing to see that she has no pockets 
III her own clothill~. i 

1968., Then you do actually look at the clothing of 
the workpeople when you visit the factories?­
Yes. 

196!). Are those ,;isits made without notice?­
YeA. any sort of notice would spoil the whole thing, 
and if we happen to find out that it is known that we 
a re in a district we sometimes leave it, and g'o to 
another. 

1970. With reference to the general rules, relating 
to ,gunpowder factories, call you point ont to the 

ommittee auy rille relating to oiled cotton, rags, and 
oth l' al'ti 1 s liable to spontaneous ig'nition?-Yes, 
'ubs cti 1I 40f c: ,ti nl0 f the Act says," Charcoal, 

wh Lh l' g l' lIlId r ol.h nd 0, and iled cotton, oiled 
l'ltP;fi,I\IId il d 'tl fi le, nllel nlly f~l'l.i I 8 what v I' 
li l ~bJo 10 " POlitI II IIH 19'1liLioli Mlndl 110 1, h lui n illL 
nil)' c1l1l1 g'l'I' hllildilig', !X(I( pI, ful' I,!r 1"II'p OIl )f iln­
In dialo HnppJ y 1~lId \II 1'\ (I I' illlllll di l~l, tl fi ( ill IHI 'II 
lJllildillg; , nltd UjlOIi (h (' Afi11l.i() 11 or Mil ,II Wf)r! )1' 11M 
All\~11 u f I1hwit,ll re111 [," '1'!r I\,I. i'l ( poi III, ( 
vhil'h w pny p, I'ti 'ul [\I' a l\. nLi Oll , I),ntl I do lIoL I.hilil 

111 1\, (, wil.!r on ,' ption, I hav f lind lill y I,t JI 

\1'(1 111 ill I\, bllil :lillg f r Lhe last fiv y a i' '. J L I 1Ig­
II '() I l\ll1 l1d It Ii , wlli 'h had been momentarily I fL 
" Idlld. 

III I. \)0 II ('u li Hi 1'1' that ~L I'ule to which COil -
Hl11'II IIII,1 ilIIIHlr\lIlIl' iH ttl,tf1.'h d 7-Yes,unelouutedly. 

1 U7;!. :1 111 Oil poj III, Lo tony rule relating to repairs 
II) dli ll 'il l' hllildill ll,'H r Y ~ , 'n s ction i5 of Section 10 
I) 1111 1'1, /\ II .\'H , " J\(lr(1I' r I airfl or done to, 01', in 
11I1 .y ('Willi III !II' 111111 11' pHI'( ( r fi dnllg' l' uuilding', that 
I' I ~I'! . , llIrll /\(1 I' HI' II pl' l( 'Li('ILhl," loared by the 
1'( IIl() VIII (II 11 11 HIIIII I/lwd I' li lltl wlloll 01' partly mixed 
IlI g l'lId (',d .. 111 1111101, Il lIti tll IIHI('ollg' lI wa lting' out of 
II It ,'110 111 III' PIII\' '' 

111 711 . 1)\10 111111 1'lIl nllppl - 101' [1I\ iI'H I. machines ? 
- PR. 

10711. 'I'\tll( \\1lli lrl d!ljll,IH WIl' l illg' or ,~1I 111 (1, ']Iines 
wlt ilo 1'(IPHil 'II' II', I (l IIi K Oll ~ YiIH. 

I 1l71i. III 011 1' i"tll11 1111 , i III ( I I'\llu f ' n. 

siderable importance?-Ye.s, .of , the g' l'eate§t irPPQ1'­
tance, because numerous aceident.':! haye J'esultf>d·from 
repairing' or altering machines while explosives were 
in the rooms j here is a li st of such accidents [hand-
ing' in t.he same, vide Appelldix VIlI.]. ' , 

1976. Do tile rules require full statements. to he 
posted up of the quantiti es of eXIJlosive allowed, alld 
the number of persous, and the regulations applicable 
to the buildillg?-Yes, Subsection 6 of Section 10 of 
the Act says, "There shall be constantly l\ept affixf:'d 
in every dang'er building', oith I' out.'3ide 01' insiclp, ill 
such manner as to b e easily read, a s tatement of the 
quantities of g unpowder Ol' ing red ients allowed 10 be 
in th building', and a copy of thes J rules, and of any 
other pa,rt bf tl1is Act rl;1quil'ed oy the Secretary of 
St,ate to be affixed; and of such part. of the licence and 
special rllies' mide ' uuder 'this Act as apply to the 
builcling's, a~d ,'\lith the additiOIi ill a factoi-y of th~ 
name of the builqing, or words indic~,ting' the purpose; 
for which it is use(] ~" The nj.lmber of work personsl 

must also be posted 'up. , ' 
'1977, Does any obligation re.st upon the il1anu-, 

facturer under any section of the Act of using- due 
diligence to enforce the observaI1<?e of the Act r­
Yes, Sectio7J 23 of the Act says, "rfbe occupier of 
every factory,"wagazine, store, .and registered pre:, 
mises for gunpowc1ei', and every'i>eJ~on employed in 
or about the same, shan take all dw precaution: f Ql' 
the prevention of accidents by fi;':e-or e~osion in',t.ll:e 
same, and for preventing' unauthorized' persons having 
access to the factory, mag-azine, or store:m' , to the 
gunpowder therein, or iu the registered premiS'es, and 
shall abstain from any act whatever which tellc1'S' tol 
cause firfl or explosion, as is not reasonably necessary : 
for the purpose of the work in such factory, magazine, ' 
store, or premises, Any breach (by all,Y act; or I 
default) vf this ,section in any factory, mag-azine, or , 
store, or registered premises, shall be deemed to be ~ 
a hreach of the g'eneral rules applyiug thereto," and : 
is liable to the same penalty of 1 Ui. Section 87 of i 

the Act says, •• 'Where any offence uuder this Act for 
which the occupier of any factory, magazine, store, or 
registered prell'isE" is liable to a penalty, or forfeiture, 
has, in fact, been committed by some other persoll, 
such other person shill! be liable to a penalty not 
exceeding 20l. Where such ocp-upier is charged with 
all offence so committed by some other person, the 
occupier shall be exempt from any penalty and 
forfeiture upon proving that he had supplip.d proper 
means and issued proper orders for the obsel'vance, 
and used clue ciiligence to enforce the observance of 
this Act, and that the offence in question was actually 
committed by some other person without his con­
nivance, and if the actual offender be ali ve, that he 
has taken aU practicable means in his power to prose-

uL ,uch offendor to conviction." These two sections ' 
d a l wil h t h matter V'1'y full y . 

I ai, . JI'l iL ' lIaisL ilL with th genel'al rules that 
IiL I Lo Is or illlpi m III fl houJd be used in the repait's 
L (I ll dUllg' I' bnildill ,?- " ubsection 7 of Sectioll 
I f th ,t , ll yH, "All I olF! or imIJlements used ill 
l\,LIY I' pltir8 10 or in n dnn T I' building' shall be macle 
)I" Y r w d t' OPl or Or ura8f! , l' 'OlUe soft metal Ol' 
mat. ri al, or shall bo covered with some safe and 
suitabl !1l(tteri al." 

1979. Sil' F. A bel. The whole of a s teel spauner 
could not ue covered, could it ?-No, llOt quite the 
whole of it. 

1980. l'te altai'l'lnal/. In regard to the keeping' of 
the building' free from grit, is it important that the 
mag'azine boots should never be placed where they can 
come into contact wil,h grit ?-Yes. 

1981. In your jUdgment is there a liability of their 
comi~g- iI!to contact with grit where they are worn 
along- an unprotected external platform ?-Yes. 

1982. I presume with regard to the exclusion of 
grit, you consider that it is very important that the 
" clean" boundary should be carefully defined ?-Yes, 
that is absolutely necessary, otherwise the boots 
must take up grit. ' 

1983. Do you consider that mats to wipe the feet 
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arbitration, but, as a ma tter 'of fact, we have n~ver , upon should be allowed withiu th~ " c~ean " bouuaa:ry ? 
-,-No, that would be a IllOSt objectIOnable practlne ; 
mats are not required at all if there is a proper c1eau 
flOOl:boulldary. If mats are placed outside.a build­
ing to wi pe the feet on, they are very lIable to 
throw grit. iuto the building . 

, had such an appeal: " ' , 
19 ~)3. Do you ever have occasion ' to require the 

discontinuance of any operations? --Yes, a1d tire 
manufacturers, a.s a mle, are only too glad to have 
such thing'S pointed out to them. 

1984. Is it the practice in the pri vate trade to allow 
meals to be taken iu the danger buildings, or in any 
part of the same ?-That is absolutely forbidd ell. 

1985. Sil' F. Abel. Can they take tl1eir meal;; in 
the shifting rooms?-Yes. ' , 
, 1986. Are they not in close proximity to the danger 
buildings ?-No, they are invari:tbly the same distance 
from the danger buildings as those building's are from 
one another. 

1987. l'/w Chait'man. 'Would you object to their 
having' meals in the danger building's, if you found 
,snch a practico in opera.tion?-Yes, because there 
would be the li :1bility of their bring ing cups and 
saucers and earthenware basins, and iron or steel 
knives into the buildings, We are very particular 
upon that point, and if we find there 'is the slightest 
approat:h to such a practice we at once put a stop 

,to it, ' 
1988. With reg-ard to smoking', is that absolutely 

prohibited in the pl'ivate factorie8, or do the rnles 
allow of certain places being' assigned where smoking' 
may be carr,eel on ?-Yes, that is none under Sub­
flection 9' of Section 10 of the Act," No person shaH 
smoke in any part of the factory or magazine, exc~pt 
in snch part (if any) as may ,be allowed by the speCIal 
rules." In some factories smoking is e;}tirely pro· 
hibited, in othErs it is 'allowed. but only in the watch~ 
houses and dining rooms. Of course if tlrere is any 
dwelling' house within the factory area smoking is 
allowed there. 

19R9. Does not that entail searc1ling' the men who 
J~,ome from, such places and go into danger uuildings 11 
-Where matches are allowed to be in a factory, we 
always provide that they shall · only be safety 
mfttciles, and that they shall be kept in one particular 
place from whieh they must not be removed, AO that 
if a man wams a light he bas to g'o to that place for 
a matcb, tlnd whnn he h.tE struck it. then, of course, 
there is an eud of it. 

llJ90. With regard to the quantities allowerl to be 
in a b~l;lding, do they include powder ill p· ocess of 
removal fI'o:n 01' to the building?- Yes. Bction ~ 4 
of the Act says, ,. All g unp wd r and in gTecliont.'1 
within thfl radius of 20 yal'ls from Lhe buildings, and 
in course either oE removal from the buildiug' or of 
Ilemoval to the building for the supply and work 
~hereof, sh~1l be, def'meJ to be in the l?uildill~; pro­
Vided that If whIle the g-unpowder or lUgredlent.;; so 
in course of removal' are within the radius every 
maehine andmanufactUl'ing- process in the building- is 
wholly stopped, these may, in addi,tion to th~ q,uantity 
~o allowed as aforesairi to be m the bUllumg'. be 
within the radius, a further quantity of g-unpowder 
~l1d iug' redients so in cO~lrse oE ~'emoyal as aforc~a~d 
n~t exceeding the quantity speCIfied lU that behalf III 

the licence, or ill the case of an existing building' in a 
lawfully existing- factory for gunp0w.de~', i 10 cwt," 
That is to say, that all g-unpowder wltbm 20 yards 
of a, bu:lcliuo' is considered to be in the building-. 
I 1991. Is °there any statutory obligation ?n the 
occupier of a factory t? take. all due. precautIOn ~or 
the prevention of aCCIdent 11'reSpeC~lve, of speCIfic 
rules directed to that end ?-Yes. Section 23 of the 
'Act lays down that, " The occupier of every factory, 
1l1ag-azine, store, and reg'istered preI?l::le::; for g'm­
powder, and everv pm'suu employed JlJ or about ~he 
same shall take all due precaution for the preventIOn 
'Of ac~idents by fire or explosion," . 
~ 1992. nave Her Majesty's Inspectors any power of 
~'equil'ing- the abandonment or alteration of any 
l)ractice which in their judg-ment may be nangerous ? 
.-Yes: uuder Scetion 56 of the Act we have power 
to require the,occnpiers of fact,ories 10 discontin~e any 
operation whH~h we may couslder dang-erous; If the 
occupiers object to our ruliulr they mav appeal to 

J 994. I s it Y0ul' practice to interfere, as a rul e, 
with ll1achinery in Ul'e, or do you limit such inter­
ference to cal3es where a machine may appeal' to you 
to be actively clangerous ?-Only where it is daug-er­
ons ; we then call the mallufacturer's attention. to the 
matter and he has to discontinue it, or appeal. 

1995. ITave yon had an opportunity of looking at 
some of the rulos in use ' at \Valtha.m Abbey, 
especially t hose called the g'eneml rules and- the rules 
relating' to t he cam hOllses ?-Y es, there are !'lome 
very good rules among' them, but ~ think they are 
generally capable of improvement; LU fact. there al'e 
certain points in which I think c;onsiderable altel'a­
tions and imnt'ovements are required. 1"01' in'­
stance, in t.he· g-eneral rules, No, ~ ,ays "Matches 
are on no account to be bronght, into any part of tne 
works or grounds," but they must hf1Ye ~:ttches ~~r 
lio'hting the engine fires , That !'Ule requires amphfl~ 
t:~tion because at present it mnst lie broken, and it is 
no use making' rules which cannot be observed.. 
Rule 4 deals with changing' shoes, but it does -not 
say where t.he ~Iean shoe~ are to be I.efr.. 'r~€m 
ao'ain, men shOluel be reqUll'ed to submit to belug' 
themselves searched in g'oin'g' in or out, but Rule 7 
does not seem to jlrovide for that. . , 

1996. Do yon considm' that every man ought to be 
searched?-Yes. His pockets should be turned out 
alld shown; it oug'ht to be a real search. Rule lq 
p:ovides for the cleaning' of the exterior of the pow clef 
houses, but it does not seem to provide for tl1e sahle 
in reg-ard to the interior, though I notice that that 
is dealt wit,h in the eam-house rules. Rule 23, 
dealing with the mats, requires alterat.ion; in fact, ntats 
shonld be altogether forbidden. I notice also that 
there ,is no pl'ohili1.ion in these rules with regard to 
pockets, nor is there , any rule providing' that oiled 
cotton waste should be taken out of a building imme­
deliately it has been used. There does not appear"to 
be any rule providing- for the observance of the limit 
of explosive in a buildilIg', as specified in the 
noti' p fit d Ul ; ,nor ,i t h fe , ap'Pal'en~ly, an,y rule 
t hat if g'unpowd I' IS pIli d on the floor It shall be at 
onc sw I t up. Thore is no rulo referring- to the 
meals, nol' ;my rule forbidding' anyoue to entel' a 
dano'el' building in which he is not employed. We 
finct"1 men do g-o iuto buildings in 'which they are not 
employed, and that is not only a risk to themselves; 
but also to the men who are employed {I,t the time in' 
the buildiug'. There is no proper rule as to repairs, 
nor with r eference to machines when they are 
defe ;ti ve. When that happens a machine should be 
at once stopped, and on no aceo~nt sh~'mld w?l'1~ 'be' 

, resumed uutil the foreman has given hiS perml"slOn. 
There ouo-ht to be a rule (it goes without saying) 
that if a person on cotr~ing back to work appeal's to. 
be in any way intoxicated, that person shonld not ,DEl 
allowed to remain. Generally, I think, the present 
rules are a little too much mixed up, though it wouleT 
be possible to havA vel')' good rnles based npon them: 
There should be one part of the rules applying to the . 
faetory generally, and anothel' part applying to the 
dan o'er bnilding-s, and then, if necessary, others apply: 
ino'to the particular houses. '. ' 

1997. In regard to the limitation of the number of 
workpeople allowed to be in a building, call you give 
the Oommittee any inform ttion as to the maximum 
number allowed to be in buildings wher~ ,gunpo\vdel" 
is compressed iuto pelrets"0i:'pi~sll1s '?':':'" Va would not 
allow mOl'e thau six under any circulllstances. Here 
is a list of the differant factori es which have houses 
snch as you mention, showing the number employeu 
in each [handing- in the same, vide Appendix. IX.]. 

1998. The object of any such limitation is', I pre­
sume, to prevent an ulinecessary number of persoIlS 
beil1 ll' il1volvAd in !I. Ri'nll'lA rliRllRt.A1'?-YASI', ' 



1999. Then may we take ~t that y01+ ' consider the 
number present in or at the cam bouse at 'Valtham 

, <tt the tim€} of t.he e;\plosion, viz., 11) , \Va~ , unduly 
' large ?-Yes. 

2000. Si1' F. Abel. There,were two separate houses? 
-So far as we are concerned we consider it only one 
hO\lse, be~use it is all under one roof. 

20111. Have you llad instances of powder being 
brought in to a danger building by a boatman ?-Yes. 

2002. Would you include him in t.he number 
allowed in a building ?-NQ. Recently we have made 
provision in the licences that, in addition to the work­
people, there may be "service waiters," as we call 
them, thll,t is the mell who bring in the powder and 
take it away, hut a boatman would not be aJl owe 1 
to go into a building; all he could do would be to 
pass the powde~' out of the boat up to the outsid of 
the building. ' 

2003. The Chai1·man. Do you think it ri ght tlinl 
the powder should be carried or rolled Oil th ·h iIH (f 
a barrel into a house whilst the machin s 0,1' W 1'1 ? 
....., Yes, I see no objection to that. 

2004. 'Vhen you fixed the quantiti Ii of "WIIlOW­
del', I suppose the limit of explosiv I~ II wOll 10 b il1 
a house was ma,ie ,to bear om r 1 (~I, i 11 , 1101. Jlily 10 
the requirements of the bou ' , bu (, nlfiO 10 il M di,, (,I\11 . 
from otber buildings ?- Yes, Lllo d iHIlL11 't'H l ~rO fi llnwil 
in the liue marked" w rl li liop , ill I,hl Iltil lo , l,i\' Ii 
I have alread,y handed in (uid ' J\ JlJll l1di XIV, . 

2005. Sil' F . Abel, J\r 1,1i ( di HIr\ II ('(It\ I,lio /-lll ill 
whetber the place i. p lant. d wil.l, 1,1'\11'1'1 \)1 ' 11 0 1. ( ( A 
but we have always on ·Olirll. "I'd I,ll( pll 11I11Ig' (r t,I'('08. 

2006. 1'he CI, ai,·wIII . 'I'll II IIppI l'll lll Iy I Ii oh,i oL 
of the Iimita l.i II iH 10 p1'( If III, 1,1i ( \'Ol'lllllllli( 1 ~ I , i ill or 
explosion from 011 Iltlilding' I 1~ 1l()I, h I' ?- Y 'M . 

2007. D A lI\' d JlI d,tll ilL (~ L I,t\·1t \ ll fl id mlJl 
impol'tan 0 Lo Lh lill in r or d(\llg' I' building'S wiLli 
som mal rial, All ·il t I; IVO <.l 7- ) M, ill n.J1 'II I:! S th Y 
fj hollld b lill d throug hout wi!.h wood, n.ll d, mol' · If r, 
th y sh IIl d b k pI, pain t d I' vornishe 1; tllat pro­
vision i ill all the licences recently granted, and in 
the g n ral rules t here is [L s tipulation that there 
shaJlllot be any exposed iron. ' 

2008. Do you consider that ~ building having an 
unlined slate roof is an improper constructil:Jl for a 
danger building? - Yes, certainly. 

2U09. Do you tbink it desirable that such instru­
ments as sieel spanners, which may be needed for 
purposes of repairing or adjusting' the machinery, 
i?hould be allqwed to be kept in the houses ?-No. 

2010. Would you approve of the use of a steel 
spanuer for whatever purpose wpile the house con­
tained e;\plosives ?-It might be impossible to get any 
other metal hard enough for the purpose ; we should 
then be obliged to allow them to use a steEl spauner, 
but we should take every precaut ion to se that it 
was covered with lea.ther, so that if it fe ll it wo uld 
DOt cause an explosioll. 
, 2011. Can you give us a reference t any a id J t 
01' accidents due to a steel implement in a diLII g' r , 
building ?-IIere is a li st of such accidents [haml ill ' 
i,n the same, vide Appendix v HI. J. 

2012. Sir F. Abel. ' Vould you allow steel spann rFi 
to he used while a machiue was, more or less , charg d 
with powded-No, not under any circumslallC s. 

2013. It shquld not only be free and empty of 
'powder, but it should be cleaned down ?-Ye, '('1' ­

tainly. 
2014. The Clwinllan; Is nightwork common in pow­

der factories 'I-Yes, and where there are mills it i" 
practically universal, because the output of a factory 
depends upon the number of mills kept going'. In 
glazing-houses also they work at night, but ther<' is 
no one required to attelld them. 

2015. Do you consider that such work can Le safely 
carried on if properly and effi~ ielltly supervised ?­
Yes, I think so ; we should Hot object to night-work. 

2016. Do you think that the, night visits of pen:lOIIS 
charged with the im:pection of' the various buldings 
should l,e check~d by tell-tale qlocks 7-Yes) J am 
af raid if they are not cheek~d,Jhey lapse. 

2017. Do you illsist upon that ?-No, we leave it 
to the proprietors of the factories, and in the larger 
factories there are such clocils. 

2018. Sil' F. AbeL. Do you int rfere at all with 
reference to the times aL which Lh inRpections should 
be made ?....:.No. , 

2019. Theu, so far a you oro 011 el'1led, a man 
may visit early iu the night t1nd Jl l g-o again ?-Yes. 

2020. T'le Uha!1'II/,(tI/, 'tt n 'llllpowd ' l' be xploded 
by friction wb 1\ ill c: IIl a 'L wil,il h(l,rd surfaces or 
particles of g ri t ?- Y fI , • rl t~in l y, 

202 1. ]n yOll r 01 ini 11 , wO lild th r b, any l'isk of 
explo iOn if It Ulw r I of g nnp wei I' were roughly 
dra 'g cl \' I' n. w d II flo I' ha.v in ' illdurated powclel' 
IIp u it, ?- s. 

022. \ oV uld /:i U h ri sk be in '1' . as d by the pre~ence 
of Ti I ty par ti ·1 s 7- Yes. 

2 2' . And c rrespond:ng'ly diminish d l y the floor 
h ill l?,' C Ycr d wil,h leather ?-Yes, 

11 02,1. Jt w nld be pOl'ss ible to explode it on a lea­
t. h I' 11 001 ', wonl I it nClt, if the barrel were dragged 
l'o ll ~'hly ?-Y os, if tho temperatUl\) were high enOllb>1l. 

2 ' 1. IU1 YOIl furlli sh I1 S witb any particulars of 
' J) ri m nt.fI whi'h tell] to show that powder may, 

I(lHI l' (' rto.ill . Illi Li ollS, be readily exploded by a 
I)I( w, wi l,li ol lL Lh( pI' 13 n .() of a spark or visible form 
)r 11(11 L'I - l S, xp'rilll II I w re made some years 

It/{I I wil,ll III Ii I' Ii \dl ~ :- A 25-lb. weig'ht was allowed 
I,(J rldl ' r( ·( L 111'0 11 ,~ i\( :t ll pn, ,I a ' of gunpowdel', COll­
HiHLi llg' (If "IJill\ l, I Vmi li H r overoment powdel' 
" ' I'II1'PI I< I ill ti ll roil, ft O IL~ t. ho x '1lIdo the possibility of 
1\ I" llild nil '''iIiK it 'I'h I'll, I ag'es were placed 
1)( I w( ( II Lw IIt tlllll plnl ii i It llli th blows st ruck as 
rollm H:-

Doth phLtos at 01 .. 

One plate steel, one plnte 
brnas. 

Both plates brass 

Both plates lead 

10 

10 

10 

10 

No, ot explosiol18, 

10 

2 

No explosion, even wben 
the faU wa. incroased 
to 40 feet. 

2026. Would a metal body raised by frictioll or 
otherwise to a temperature at which the naked hand 
could be borne upon it be capable of explodin~ gun­
powdeI'?:-No, the hand cannot bear oven 21:& rlegTets 
fahrenheIt, the temperature at which water boUs, so 
that shows the utter impossibility of bea l'ing t he heat,. 
about 560 degrees, at which powder explodt,s. ' 

2027. Do you 'onsidel' t hat an arl'llngement of a 
rla.u o ' I' builling whi ·h l'oqnir 1 ever,)' b~l.I'rel of gun­
powd I' hro \~ g-h t ii'll. it to b lift d up a s tep, about 
!J illc,h S ill hoi,!>'h , a l Lh d orwH,Y, ·~, tisfac tol'y ?-No, 
J th llll th ii, IIi [\, V ry ht\d arrang ment indeed the 
jlowr]er iH li n,I,I!) 10 fall 1\)1d so is lh man. ' 

202ft 11 11.1'\ lilly 'as IS ome under t he notice of 
OU r ~1 (1 l'll. r ,t. Il I (i lil, of xpl,o, iOll$ Or accidents during' the 

pl'NII'lIl1 g' 01 g'III1 ))' w I I' Into pellets 01' pl'isms whethel' 
r I' tl llllOn , QI' IJlas lillg, 0;' small o.rms ? -Yes' here is a 
slaLem nt. wi l,1t regard to that [handing in the same 
11id Pi' lilli , X.J. ' 

202D. (llo /l el Llo,1/cl. Are you acquainted with the 
I' J ~t l , i,v p() 'l il '~O Il S of the vVa.Jtham 1\ bbey powder 
I.l lllldlll g~ ?-- 0, T have been ovel' the factol'y a very 
I [\' I'g' IIlInlh I' f limes, though not of lale years, but 
I htL 0 1101/('1' lookcd at the buildings critit!alJy qlta 
t lu 'ir Ili :; IIIII ' 'Ii fronl olle another. ' 

20aQ, '1'111)11 you have former! no opinion as to 
wll 1I~ r I,h! dis tauce alld the quantities of powder 
k pL III I II( Ii~ hOllses conformed to the re.gulations 
you Imv l' 'kIT cl to ?-:'\'o; but as distances and 
a,mOUIlLFI go Iiond ill hand, if I knew the amount 
fj,1I w d ill allY uuildillg' I could, say the distance it: 
shol\ld uo from the other buildin s. ' 
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2031. In private ,factories is there any system of 
inspect ion that wopld prevent t be distances being 
reduced, or the qua·, ;. : I increased, beyond the pre-
soribed rules ?-If 0 j, iug a house we found too 
much in it that wou' 'e subject of proceedings 
unless there were , 'y good reasons for not 
instituting' proceedino JO 

2032. Do you t hink there would be any danger of 
spontaneous combustion from a small uumber of 
sponge cloths, or from a small quantity of oily waste 
which was in continual use?-Yes. 

2033. Say six sponge cloths ?-Even with small 
quantities t h'3re is a liability of ex plosion, and so 
particular are we upon that point that we have in­
s isted upon their getting' rid of every bit of cotton 
waste directly after usiug' it . 

2034. 'I'hen where a machine constantly requires 
the use of material of that sort would you bave it 
removed from a danber building ?-Yes ; put into a 
box outside, and brought back again as requ ired. 

2035. Do not you think: there would be more dang-er 
in that course than in keeping it in the house ?-No; 
it could be kept outside iu a special box into which 
grit coulduot penetrate. 

2036. In the case of a danger building, where they 
are at work day and night, would you think it neces­
sary to periodically remove the oily waste ,(-Yes, it 
should be removed every night. 

2037. Do YO Il think it would be nece8sary to have 
two reeeptades, oue for the dirty oily waste that 
could not be used again, and the other for the oily 
waste that could be used again ~-The dirty waste 
might be at once taken to the engine room and 
burned. 

2038. VV ould you perl'.lit the use of clean movable 
boa.rds in the shoe room ?-I have neVA!' seen sncb. an 
arrangement; if I did I might uot object to it, but it 
seems to me to be quite llu uecessar,Y. 

2039. A. shoe room would always be dirty, I pre­
sume ?-Half dirty and half clean. with a barrier in 
between; but I do not think that. there should be 
little clean islands, so to speak, OIl the dirty part. 

2040. But, lJ7'imdfacie, you think t he practice of 
having' snch movable hoards objectionable ?-I think 
so. 

2041. Is it the custom in danger buildil]O's that are 
covered with hides to have them washed ~ut at fre­
quent intervals ?-The hide are wetted fr 111 tim to 
t ime, but I cannot say h w oft n they a r wa h d ; 
t he important pint is that th Y Rholdd lie, I :111 . 

204:&. Is there any good rca 0 11 ug-,tinst w t tiu,:; the 
hides; are they liable to become ing-raincd wit.h 
powder dust ?-I do not know. 

2043 . Would you be satisfied with tbeir being 
constantly swept ?-I think they may be wetted. 

2044. Olle witness has said that if the hides were 
wetted t.here would be a continual efflorescence of 
saltpetre on t.he surface when they dried ?-l have 
not found any such thing . 

2045. Would t here be any objection t o an efflores­
cence of saltpetre ?-No. 

20413. In a very dusty house where hides were 
used, do you think that the effect of their being 
wetted would be likely to attract more dust in to the 
substauce of the hide, and thus cause the danger 
which we desire to prevent ?-I am not able to say 
bow far wet would penetrate into a hide that was 
properly tanned. I should think in that case the wet 
would continue on the surface: but any way, if it is 
wetted only by washing, then I think the penetration 
would be very small. 

2047. Are hides generally used in danger buildings? 
-Yes, in many of the best factories. 

2048. And are wood floors always used where 
there are no hides?-Yes; sometimes lead is used, in 
the case of stoves for drying powder, but as a rule 
lead is going out of fashion. 

2049. Vo the regulations require that the roofs of 
danger buildings should be lined ?-Yes, the whole of 
the interior. 

2050. There are many cases in which traverses 
faced with brick have been erected between contigu­
ous danger buildings. Are the bricks so liable to 
disintegTation as to render it probable that pieces will 
fall into th building-?-W e should uever allow exposed 
brick ' to be on the inside of a building; we require 
them to bo covered with wood. 

2051. The C/tail'man. WOllld you approve of thr 
foremen periodically s arching the men in their gangs? 
-We should certainly appro ve of that. In the best 
factories there is a system of reports, more or less 
elaborate, upon t hat, but it is a matter in which we 
do not interfere. If we find the work is properly 
done, and things are ill propel' order, we leave the 
manufacturers as much as possible to themselves. 

2052. If you knew of a factory in which there was 
not a written report, would you consider their system 
faulty ?-Yes; and if an accident happened I should 
call very prominent attention to it. 

2053. Sir F. Abel. With regard to the searching 
in private factories, are books kept in which the 
foremen have to record t he fact that they have 
searched the workmen in the different buildings ?-In 
the better regulated factories reports are filled in by 
the foreman, and they are put into a book. 

2054. Is that book always open to your inspection? 
-Yes. In fact, when, after an accideut has taken 
place, we want to know when the workpeople were 
searched we go to that book. In some ca~e~ the 
men keep their private clothes in lockers , but the 
foreman has a master key of all the lockers, and he 
can go to one and search t he clothes when he 
wishes. 

2055. Are the details with reference to the search­
ing of clothes left to the judgment of t he owners or 
the factories ~ -Yes. 

2056. Colonel L lo,yd. Are the reports in the priYate 
factori s made for the purpose of securing the safety 
of th buildin 8 and their contents, or for ensuring' 
t hat n. PI' p r amount of work is done by t.he men, 0 1' 

f \.' b th ?- I think both to some extent. 
2057. 1'/18 Chail'lnan. 'With reference to the oiled 

rags, I understand you would )lot allow any to be 
kept in the place where the powder is ?-If I saw an 
oiled rag lying' not in use in a danger building, I 
should at once have it put out, aud wa,nt to Imow why 
it was there; I should call attenti'l11 to the rules, and 
possibly threaten proceedings. 

2058. If you found out that it was the habit to 
leave those lying about, clearing them out only once 
or twice a-week, would you consider that faulty?­
Yes, it could not be worse. 

2059. Is there anything else you desire to bring 
before the Committee'l-Yes. A circular letter was 
some short t ime ago addressed to the different mallu­
facturers asking' whether in their manufacture of the 
present powders accidents had occurred, aud if so, 
would they give us tbe details. Here is an abstract 
of t heir replies [handing in the same, viae Appendix 
XL]. 

2060. Does that correspondence refer to hettting of 
machines ?-I cannot say. 

(The Witness withdrew.) 
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APPENDIX I. 

ROYAL GUNPOWDER FACTORY, W AL'fHAM ABBEY. 

STRUCTURE OF No.2 CAM HOUSE. 

General. 

1'he building consisted of three c mpal'tm nts-
1. The southern one, contair in g s. 2 and 3 cam macHines; 
2. The cent.ral one, containin o' th .wat 1'- "'heel ; and 
3. The northern one, ontainin or;. I\. nud 5 cam machines. 

The inside dimen 'ion mpul'trn. ntr; w l' , a1 pl'oximately-
1. uthel'll, 26 f t by 17 f t 6 in h fl . 

2. ntl'al, 0 ~ t ir:l h r; Y 17 r (, () i, h ' '. 
3. J l'th l'li, 24 f -' t Y 7 f t G ill h 8. 

Walls. 

'1'he Houth wall of th buildiDg was of brick, 1 il1choR thick at the ends and 
22t iuches thicl betw 'en the side walls of the building. The oth l' walls of the house 
wore of wood framing, covered on the outside with weatherboarding and on the inside 
with i-inch matched boarding, all copper-nailed. The south elld brick 'wall was also 
lined with matched boarding. The outer wall of the covered platform was weather­
boarded and copper-fastened, but not match-lined. 

Roof. 

Wooden trusses covered with tarred felt on boarding. A lining of matched board­
ing, copper-fast ened, was fixed as a ceiling under the tic-beams of the trusses. There 
were some iron screws in the roof trusses outside the lining, but none that could have 
fallen into the house until after the lining was burned. Height of eaves above floor, 
about 10 feet. Pit.ch of roof, 45 degrees, fitted with copper lightning conductor. 

PlOD?' of N01·th and South Compa1·tmenls . 

1:1--inch boards, covered with hides, copper-fastened. 

Ploo". of Cove1'ed Platf01·m. 

Ii-inch boards, ploughed and tongued, copper-fastened. 

Open Platf01·ms. 

2-inch boards, lai!l with i-inch space between t.hem, copper-fastened, fitted with 
fender boards and handrails. 

D001'S. 

All opened outwards, and swing-doors were fitteel with lead weights running in 
casings and gunmetal pulleys. 

Liglding. 
O~tBide electric lights. 

M. 'f. SALE, Colonel. 
Supe1·intendent, Building W01,ks Depa.rtment. 

3rd Ma1'ch, 1894. 



POSITION OF CAM HOUSES 

Nos. 1 AND 2 LOWER ISLAND. 
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APPENDIX. 

PLAN OF No. 2 CAM HOUSE, ROYAL GUNPOWDER FACTORY,. WALTHAM ABBEY. 
(DETAILS OF MEASUREMENTS, ETC., ARE SHOWN ON SEPARATE SHEET,) 
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REFERENCE 

.4 to A'.-8rick Wall, 

8 to 8 1• Route by which barrels of powder were being brought 
on the night of the accident from the boat to the South 
End of the house, 

8 1• A Step of about 9 inches up to the floor of the house. 

C, D, E, F, G, H, J, K.-Doors opening outwards, 

c, d, e, f.-Wells or recesses about 9 inches below the leuel of 
the floor of the house in which were dirty mats (Questions 
1,444, 1,585-6, 1,748). 

g, h, j, k. -Ditt~, in which were clean mats (but see Question 
1,749) 

L.-8pot where Watts's hand was found (Question 7,189). 

M.-Electric light, lighting the platform. 

N. 2, 8, 4 and 5.-Positions of the tables at which the men 
working in front of the machines, so numbered, placed 
the prisms on the racks. 

p2, P'. - Alleged positions of seats of men working behind Nos. 
2 and 8 machines (Questions 1,597- 2, 1,777-88). 

N.8.-The positions assigned on the plan to the men are those 
which they occupied at the time of the first report or explosion ; 
that assigned to Watts, the only man who did not get away from 
the building, being that where his body was found. According to 
one witness , Wa.tts:s body was found nearer the machines .(Ouestions 
fl24-S ) , 
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VIEWS OF No. 1 CAM MACHINE . 
• 

FRONT VIEW . BACK VIEW. 

The front uiew, aboue, shows the cross-heads carrying the top and bottom plungers respectiuely. The 
plungers haue met in the matrices or bushes and are pressing the powder into prisms. 

The back view shows the charger or carrier brought back under and receiuing the charge from the hopper. 

HalTison & 801t5 . Lilh . ·.G~ }l.Iartins lalle .-i\~-C . 

16 tace page .'Jd. ( ;t) . 



~<\PPENDIX II. 

DESCRIPTION of the Cam. Machine as used in the Royal Gunpowder Factory, 
Waltham Abbey. 

l'hi8 machine is fitted with six plnngers and works antomatically. 
~he press virtually consists of a matrix-table (or bush-block) ontaining the 

matnces or "bonches " (bushes), and of two movable cross-heads cal'l'ying th plungers. 
'1'he former is fixed to the frame, and the cross-heads are set in motion by rods con­
nected with the eccentrics fixed on the right and left of the machine. 

At each revolution the cross-heads approach one another-and with them the 
plungers-to within a minimum adjustable distance of each other, both upper and 
lower plungers entering the bushes and compressing the powder. In the centre of each 
of the lower plungers is a pin which pierces the centre of the prism during the 
pressure. 

A~ soon as compression is comp1eted the upper plungers are withdrawn, while the 
lower plungers continue sliding through the bushes, and force the prism of powder to 
the surface of the matrix-tfLble (or bush-block). 

The machines in use at Waltham Abbey aTe so worked as to complete four com­
pressions a minute. 

A plate (01' charger), which slides on the matrix-table, and which is connected 
with a hopper on the back of the machine, serves to fill the matrices (or bushes), and, 
at the same time, to remove the prisms of powder as they emerge to the surface of the 
matrix-table (01' bush-block). 

The eccentrics are connected with two friction wheels fixed to the axle of the 
machina, and 'working in two other f1.-iction wheels of the main shaft. 

The plungers and the pins are made of phosphor-bronze, which is also used 
for the lining of the matrices or bushes. The cross-heads and the other part.s 
of t.he machine are made of steel. All light parts are now painted since the 
accident. 

APPEND IX III. 
, 

DESCRIPTION of 'Tools that were used in Cam House, No.2. 

Fig. 1.-" Steel tongs," lOt inches long, :1 inch wide at the gripping part. Shanks 
taper down to i inch diameter; weight, 1 i lb. 

U sed for removing pins from pin blocks. 

Fig. 2.- " Steel screwdriver," with 2 drivin g points, one at right angles to the 
other. Length, 6% inches; width of driving point, * inch; width of handle, 1 inch; 
thickness, t inch, tapering to t inch; weight, 9t oz. 

Used for removing and tightening steel screws, that.. secure plungers to cr088-
head ! " " ~ I 

• I . • 

Fig. 3.-" Tool, 1-inch round bit," made from a piece of an old phosphor-bronze pin, 
with a tee bar of delta metal for a handle. Length o\""er all, 6! inches; length of 
handle, 3t inches; diameter of handle, t inch; diameter of tool, i iJ?-ch base ; w~ight 
of tool complete, 8t oz. ' < : 

Used for cleaning pin holes in top plu 1gers, after using" cane rod." 

Fig. 4.-'( Gunmetal hammer," with wood shaft; head fairly worn. Length of 
head, 3t inches; sides of ,head 1t inc.h square, with corners chamfered; length of 
sUaft,-12 inches; weight of tool complete, lIb. llt oz. 

Used for adjusting keys in connecting rods. 



Fig. 5.-" Gunruetal spanner," single end. 
Hinch; width of handle, 1 inch; thickness, 
lIb. 1 oz. 

Length, 8-§- inches; width of jaw, 
t inch, tapering to ~ inch; weight, 

Used for adjusting keys in connecting rods. 

Fig. 6.-" Iron spanner," double-ended. Length, 7! inches; thickness, 
size of large jaw, 1 inch; size of sruall jaw, til- inch; weight, lIb. 1 oz. 

Used for removing or securing screws of pin blocks to pin plate. 

tinch, 

Fig. 7.-" Bronze awl," made from a piece of phosphor-bronze wire, driven into a 
w1.0?d handle.. Length of awl, 1± inehes; diameter of awl, ~ inch; length over all, 
62 Illches; w81ght,2i oz. 

Used for clearing water-way in bottom plungers. 

Fig. 8.-" Delta metal drift." Length 4 inches; diameter, finch; weight, 8t oz. 
Used when adjusting keys of connecting' rods when being struck by hammer. 

'l.'he drift is held in the left hand against the key, while the hammer in the right hand 
strikes the blow; the drift being between the hammer and the key. 

Fig. 9.-Bronze wire, flattened at one end, and a ring formed III the other. 
Length, 5 inches; diameter, t inch; weight, t oz. 

Used for cleaning out oil holes. 

Fig. 10.-" Cane rod." Length, about 22 inches; diarueter, 1\ inch; weight, 
about! oz. 

Used for washing and clean top plungers, and holes through top crosshead. The 
cane is passed through, and worked up and down while the water is being pas,sed 
down. 

NOTE.-Nos.2 and 6 should have been kept in cupboard in shoe room, and only 
used by mechanics: one of each of the other tools was kept in the eam house for the 
use of the men when the machines required washing out. 

ROYAL GUNPOWDER FACTORY, 
14th Marelt, 1894. 

W. McCLINTOCK, Colonel, 
Supe1'intendent Royal Gunpowder Factory. 

APPENDIX IV . 

. I1ETURN of the Numbei' of ruen searched by Police when entering or leaving the Royal 
Gunpowder Factory, 1,Valtham Abbey, from January, 1893, to 28th January, 1894. 

K umber Searched. Remarks. 
Weeks ending-. --

I 
In each case the man was stopped on 

Entering. Leaving-.* entering the factory. 

1893. 
1st January •• .. 336 229 
8th 

" 
.. · . 474 279 

15th 
" .. .. 49.6 201 

22nd 
" 

.. · . 520 258 Oue man stopped, drunk. 
29th 

" 
., .. 519 210 

5th February .. 508 264 
12th 

" .. · . 542 282 
19th 

" 
.. .. 523 329 

26th 
" 

.. .. 533 343 
5th March .. .. 338 249 

12th 
" 

.. · . 497 235 
19th " .. .. 470 307 
26th 

" · . .. .t99 320 
2nd April · . · . 313 209 
9th " · . .. 359 209 

16th 
" 

.. · . 438 249 
23rd 

" .. · . 416 266 
30th 

" · . .. 895 264: 

• The men are searched when leaving the factory, with a view to see that they are not in 
improper pos!lession of Government property. 

RETURN of Number of men searched, &c.-continttecl. . 
Number Searched. Remarks. 

--
Weeb ending. 

I 
In each case the man was stopped on 

Entering. Leaving.* entering- the factory. 

1893. 
7th May · . · . 464 251 

14th " 
.. .. 453 294 

21st 
" 

.. · . 459 263 
28th 

" 
.. .. 230 133 

4th June .. . . 271 334 
11th 

" · . .. 474 243 
18th " 

.. · . 434 247 
One man stopped, with matches. 25th " · . .. 476 281 

2nd July · . · . 386 285 
9th 

" · . .. 494 294 
Hith 

" · . .. 503 331 
23rd 

" · . .. 506 381 
30th " · . · . 494 353 
6th Augnst · . .. 465 373 

13th .. .. 434 241 
" 20th · . .. 520 265 
" 27th · . .. , 542 360 
" 3rd September .. 559 255 

10th .. 569 314 
Oue man stopped, with a malch . " 17th " · . 556 357 

24th .. 590 302 
" 1st October · . .. 495 380 

8th · . .. 574 312 
" One man, drunk. 15th " · . .. 469 303 

22nd .. .. 542 271 
" One man, drunk. 29th · . .. 539 317 
" 5th November .. 592 323 

12th .. 536 418 
" 19th .. 565 383 
" 26th " · . 542 383 

One man stopped, with three matches. Brd December .. 602 416 
10th " · . 682 505 

E. Lannan and R. Hare, searched 11th Dec-17th · . 582 464 
" ember. VV. Watts, searched 12th Dec-24th " · . 577 fl77 

31st .. 360 253 ember. 
" 

1894 . I 
7th J annary .. · . 600 349 

14th " · . · . 621 307 One man stopped, with box of fuzees. 
21st 

" · . .. 1,082 365 Four men stopped, with matches and one 
28th " · . · . 1,093 370 man with pipe. . 

Totals •• · . 27,3;--117,3';-

* The men are searched when leaving the factory, with a view to see that they are not in 
improper possession of Government property. 

RETURN of the Number and Names of men stopped with matches, &c., in their posses-
sion, from January, 1893, to 28th January, 1894. . 

Names . Date of Entrance. Date of Discharge. Remark!'. 

S. "'IV oollard 27th November, 1891 16th January, 1893 Drink. 
W. H. Ellis 22nd June, 1893 .. 24th June, 1898 .. Matches. 
J. Howard 25th January, 1886 11th October, 1893 Driuk. 
J. Wall~er 6th July, 1893 25th 

" 
Drink . 

W. Skinner 10th August, 1891 15th September, 1893 Matches. 
A. Gossett 2nd November, 1893 27th November, 1893 " 
Ed. Steed 1st January, 1891 .. 13th January, 1894 " 
J. Chesham 11th December, 109;) .. 15th " " 
J. Appleton 2nd January, 18!)4 .. 

" " " 
"'IV. Poulton " " " " " 
A. Mcrris .. , ., " " " 



APPENDIX V. 

ROYAL GUNPOWDER FACTORY, WAL'rHAM ABBEY. 

A. 

GENERAL RULES. 

1. Smoking is strictly prohibited in any part of the grounds, roads, or houses, belon(T~ 
ing to the factory. 0 

2. Lucifer matches, cigar lights, or other combustibles, are on no account to be hro~o·ht 
into any part of the works or grounds. 0 

3. Men are forbidden to carry keys, knives, or other articles of iron, when employed 
in 01' ahout the houses, mills, or boats. If from the nature of their employment uny knives 
or tools are required, they will be supplied. 

4. Before going to work in any" clean" house, mill, or boat, men are to change their 
own c1uthes in the shifting room appointed them, and put on the working dress o'f black 
lasting provided for the purpose; they will change their own boots for magazine shoes at 
the harrier, before enterinrr any" clean" house, mill or hoat. On leaving work they will 
resume their own hoots and clothing. Trowsers of working dress are not to he turned 
up, as small stones and particles of grit are likely to be carried into the houses 
thereby. The working clothes supplied to men and hoys of the guncotton branch are 
intended to protect their own clothing from acid, and are onl" to be used whilst at 
work in the factory. . 

5. As shifting rooms have been provided in which men will leave their own clothinO' 
and put on that provided for them, no clothes are to he kept about the several work~ 
shops, lobbies, boiler houses or engine rooms. This rule will not apply to the O'un­
cotton, machinery, or refinery department, or to millmen at stearn milis, or stoke~s at 
stoves. 

6. No person is to enter or leave the factory ex.cept by the main ancl rcfinen' 
entrance gates; those individuals having keys of the works are on no account to us~ 
them ~xcept for t~lemselves, when on duty. I'~ case of an accident happening, they are 
auth~>nzed to admit those who are employed III the factory, should their services be 
reqUIred, but none others. 

7. Men employed in the factory ai'e to remember that they are bound to answer civillv 
all questions put to them by the inspector of P?lice, serjeant, or co~stable, on duty at th~ 
gates, as to the contents of bags, &c., or any artICles taken by them III or out of the facton' . 
The police have orders to search and examine from time to time persons takinO' anythiri'O' 
. flo 0 m or out 0 t 1e gates. 

8. All persons employed in the factory are cautioned not to answer enquiries from 
strangers, with regard to any of the arrangements of the factory. No information with 
respect to these arrangements must ever be given to unauthorized persons. 

9. No workman employed in the factory is to enrol himself in any of the Reserve Forces 
without the permission of the Superintendent. 

10. Instances having occurred of men rupturing themselves while liftinO' boxes or 
barrels of powder, all concerned are cautioned against lifting any heavy weight while 
the feet are apart. The danger of rupture is greatly lessened by keeping the feet close 
together. 

II. Men employed in bandling gunpowder or its materials, in any stage of manufac­
ture, must be careful to keep their hair and beards cut short, in order to lessen the risk of 
introducing particles of sand or grit. 

12. Men employed in powder houses are specially cautioned to carryon the work 
entrusted to them in as careful and gentle a manner as possible. No undue haste must 
ever be made, and no greater force employed than is absolutely needed to effect the 
object in view. It must be remembered that a degree of friction which may be slfely 
endured by powder alone, might cause accident if by chance any foreicrn suhstance has 
become mixed with it. 0 

57 

13. The greatest care must be taken to keep the platforms, floors, and exterior of 
powder houses and boats perfectly free from dirt or grit. The platforms and outsides of 
houses should be constantly wetted in dry weather. 

14. No implements are to be used in any powder house, mill, 01' boat, except those 
provided, and these tools are to be handled carefully, and never to be thrown down 
violently. 

15. Open powder barrels and charge tubs are always to be rolled on their chines, 
and neve?' dragged along the platforms or the floors of houses or boats; they are never to be 
placed one in the other when filled with powder, but each rolled separately. 

16. Special care must I?e taken to redouble every precaution during the prevalence of 
hot dry weather, when particles of sand or grit are more likely to be blown into the houses, 
or to be carried about in men's dress or hair than at other seasons. 

17. When a .thunderstorm is seen passing over the factory, the mel~ employed in 
powder houses, mills, 0,' boats, are carefully to close the window shutters and doors, 
stop the machinery, and quit the vicinity of such houses, mills, or boats, until the storm 
has passed. . 

18. All foremen and men of the factory are to obey, without hesitation, the orders of 
the chief foremen, or their assistants; in the same manner, the men are to obey the foremen 
placed immediately over them. Should a man consider himself aggrieved, he can afterwards 
make a complaint to his chief foreman, who will bring the case to the notice of the assistant 
superintendent. 

19. There is no thoroughfare past No.1 Mill, or on the mill head; no men are allowed 
to pass that way except those whose duties oblige them to do so. The men employed at 
the barrel houses must go round by the long walk. 

20. Men employed in ' c clean" houses, mills, or boats, will be searched by the foremen 
under whom they work, after they have put on their lasting clothes. The foreman will 
report daily having carried out this order. . 

21. Greatcoats are only issued to those men whose duties necessitate their being much 
exposed to bad weather when wearing powder clothes; they are never to be taken out of 
the factory without special permission from the Superintendent. When not required for 
use, they will be hung in the main shifting room, or other place allotted to the wearer for 
changing his clothes. In bad weather, when not actually worn, they may be hUlJg in the 
lobbies of the houses in which the wearers are employed, but are to be restored to the 
shifting rooms after the work is over. 

22. Magazine shoes will only be issued to men employed in .' clean" houses and boats; 
men of the store and machinery branches will only wear them when actually employed in 
" clean" houses. 

Worn magazine shoes may be issued to the foreman and men of the cylinder, sulphur, 
and saltpetre houses, only to be worn by them while actually at work. 

Goloshes, or overboots, are to be in charg~ of the master-worker, and shown on the 
" use lists" of houses; they are intended for the use of persons entering powder houses 
casually} and are never to be worn by the workmen. 

23. Mats will be placed just within the outside doors of the lobbies of" clean" houses, 
and .not inside "clean" houses themselves; they will be very frequently removed for 
shakmg. . 

24. No person employed in the factory, either permanently or temporarily is permitted 
to remove bundles of chips or shavings from the grounds of the factory. At the com­
pletion of a job, or when otherwise authorized, they may be taken away in bulk, with a 
pass duly signed. 

25. Persons occupying Government cottages, whether rent free or on payment, are 
prohibited to receive any inmates, except the wife and children of the tenant, without 
the express sanction of the Superintendent. All incoming tenants are to sign an agreement 
to this effect. -

w. McCLINTOCK, Colonel, 
Superintendent. 



B. 
RULES FOR CAM HOUSEl'!, LOWER ISLAND. 

1. Before work is commenced, the foreman on duty will examine all the machinerv and 
see that everything is " clear" before starting the machine. • , 

2. Great care must. be taken to prev~nt any undue straining of the machine, as a 
neglect of proper 1?reca~lOns . has ~e~ to serlOUS acciden.t. The men working the machine 
mu~t perform their dutIes wIth vigIlance, and they wIll be held responsible should any 
2'.cCldent happen from their neO'lect. 

Attention is called to th~ followinO' precautions'-" ' 

It is most important that no grain beyond the proper' quantity is in the ,: bouches" 
when a pressing is commenced. 

The hopper of the machine should be emptied before cleaning down. 

When starting afresh, the machine should first hc run several times with the hopper 
empty, and stopped so that the chargers are over the dead plate. The hopper 
should then be loaded up and the machine started. 

If this be done, a large\' charge than that given by the natural motion of the machine 
cannot get into the" bouches." 

After .any stoppage of the press, from whatever cause, the grain in the charging 
rmgs should be partly taken out before the machine is again started. Care 
must be taken that there is no obstrucGion to its free working on startinO' and 
t~at at all times the prisms delivered from the "bouches" are prg{1efly 
discharged down th.e machine and clear of the return stroke of the top 
plungers. If the prIsms hang baCk from any cause the machine must at once 
be stopped. 

If there be any suspicion of undue straining, due to any cause, the machine should 
be stopped, and the circumstance reported to the master worker or the foreman 
of machinery at the Lower Island. 

3. rrhe quantity of powder in the house for each cam machine must never exceed 
200 lb. 

4. No gunpowder is to be kept in the house when not at work. 

5. The fio.ors must always be kept cleanly swept, and no powder dust is to be allowed 
to accumulate m the house or on the machinery. 

. 6. No person,. except thol'!e who are properly.instructed and duly authorized, are at any 
tIme to meddle 01' mterfere with the machinery. 

7· Any defect in the machinery, 01' any repair required, should be at once reported to 
the master worker and to the foreman of machinery, Lower Island. 

S. The foreman is responsible that the mouldinO" records are duly entered in the book 
provided for the purpose. 0 

c. 

W. McCLINTOCK, Colonel, 
Supe1·intc7Ident. 

li;x'l'RAc'r from the Rules and Regulations of the O?'dnctuce Pactol'ies. A copy of which is 
in the possession of each workman employed. 

47. 'Workmen are to render implicit and unhesitating obedience to the orders of the 
foremen, or others, under :whom. they are. employ:d .. They are also to obey the orde"~8 U. 
t~e warder. Any act of d?sobedience or msubordmatlOn wIll lead to the immediate su:. ' Jen. 
slOn of the offender, and, m aggravated cases, to his dismissal. 

4S. Machines are n~t to be .cleaned when in mGtion. Workmen are strictly forb ildden 
to replace bands on mam shaftmg unless specially authorized by their forman to clio Sf.' 

Any per~on, ot~er than ~hos.e so authorized, who shall be detected in replacing or rennovin, 
bands, WIll be lIable to dIsmIssal. '0 

49. Any man coming to his work intoxicated, or known to lose time through in ten 
perance, will be discharged. 

, 

50. No employe is permitted to keep a public house, beer bouse, or marine-store 
dealer's shop. 

55. If any workman has any communication or complaint to. make, he. must tiC' so 
through the foreman under whom he is employed. Tl~e ~orema.n wII~ at all .tlmes for~"ard 
every complaint he may receive to the manager, who WIP lDvestlg~te It, and, If he consIders 
it necessary, report to the SuperiI?tendcnt.. .All comp~al:1ts made III a proper and respectful 
manner will receive careful attentlOn, and It IS to be dlstmctly underst.ood that ~ver) wo~k­
man has a right of appeal to the Super~lltendent. ~ orkmen are ca~tlOned ag~mst malnng 
misrepresentations or frivolous complamts .of .any kmd, or ~orwardmg: complalllts throug~ 
any other than the proper channel. Any mfnngement of thIs order Will render the offendeI 
liable to dismissal. 

57. Any workman who may inadvertently brin/? lucif~r matche~ 01' other dangerG~~ 
articles, or a tobacco pipe, into the works, should llnmedIat~ly dehver them . .uP to Ins 
foreman otherwise he will render himself liable to suspensJOn or, on repetltlOn o~ the 
offence, to discharge. Any workman found with such articles in danger buildings Wlll he 
at once dismi~5ed. . . 

Smoking is,. however, permitte~ to .men ~n night shift when no d~n~er IS mcun;~d 
thereby. SuperIntendents of factorIes Will deCide what men are to be pel mItted to smo"e, 
and will specify places and hours for the purpose. 

58. Workmen employed in danger buildings should make th~mselves thoro,ughly 
acquainted with the printed instructions in regard to the work, wh~ch are ~o.sted In the 
workshops, as ignorance of these will not be accepted as ml excuse for IrregularItIeS. 

APPl1jNDIX VI. 

REPORT from Colonel W. McClintock, R.A., Superintendent of the Royal 
Gunpowder Factory. 

Royal Gunpowder ~~actory, 
Waltham Abbey, 

Sir, 
As directed, I now forward a short statement with 

31st January, 18~4. 
reference to points 1 to 4 of 

Colonel Majendie's memorandum-

1. "Exactly when and how the accident occurred." 

At 2.35 a.m., on the 13th December, 1893, an explosion, or rather . two exp:osions, 
took place in the south end of No.2 Cam House, Lower Island; anel ~fter a sho~·t lllterval 
the north end -Df the cam house exploded, as also the powder boat whICh was lymg along~ 
side. The two ends of the house were separated by a water wheel, and a woode? waU on 
each side of the wheel. In each end of the house there were two cam mach Illes, ~wo 
men working each machine. A foreman had charge of both ends of the house, passwg 
from one end to the other alonO' a clean covered passage in front of the wheel. The 
powder boat was worked by tIYO

b 
men, so at the time of the e;(plosion eleven men were 

present. 

2. "'l'he quantity of gunpowder, whether in the form of grains 01' prisms, which 
exploded or burnt." 

The total amount of powder destroyed was 1,200 lb. It is believed that huH of t?is 
amount was in grain and half in prisms, because it was the duty of the boatmen to brmg 
the grain to the 'house and to remo\'e the prisms already made. 

3. "The effects of the explosion us regards (a) personal injury; (b) structural damage; 
and (c) injury to machinery, anel other damage." 

(ct;) Of the eleven men present nt the time of the explosion, on~ escaped. unhurt, 
one was killed on the spot, eight died from shock and burns) and one IS now domg well. 
List" A" gives the men's ages and length of service. 

Cu.) The explosion blew out the windows of the house, but as far as ~ could see did 
not damaO'e the walls or roof. The house was set on fire, and was almost entIrely consumed 

b 

before the fire was extinguished. 

• 
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(c.) The water wheel continued to ' revolve and to work the machines after the 
explosion, and was only stopped when the roof fell in and jammed it. Owing to tbis the 
wheel was quite uninjured by fire, as the fire was almost extinguished wh en the roof fell 
in. The earn machines were slightly damaged, one had a top plunger broken by a screw 
from the roof falling into the bush, and others had bushes damaged by prisms exploding in 
them. The boat had one-half of the hood blown away. Phutographs of the house and 
machines have already been forwarded to you. 

4. " 'rhe various possible causes of the accident." 

'rhe only possible cause of the explosion, that I can imagine, is, that in some way a 
match found its way into the house and was ignited by the powder harrel being rolled over 
it. As the machines were working at the time of explosion no repairs or alterations to 
them cuuld have been going OT}. The machines were in good order, as proved by the 
evidence of the foreman of the day shift. The foreman of the night shift was a "ery 
careful trustworthy man, and would have seen th~t all regulations were carried out. I 
forward the result of examining 28 men who llUd been accustomed to work these cam 
machines (.see Appehdix VII). The electri c li ~ht was outside the building, and t he wind 
which \yas blowing a gale, did not con] from the direction of any source of tire, 
besides heavy rain was falling, so I do not consider i t. possible that the fire came from 
any externai source. Grit nlight have got in to the building, but as nearly all the working 
parts of the machine.s are of phosph or uronze, a spark from this cause is not likely. The 
tioor was covered with leather, so t hat cven if some grit had got upon it, I doubt if rolling 
a barrel over it would have caused a spark. 

T he Secretary of t he 
W altham Ahbey Explosion Committee. 

A. 

I have, &r.. , 
W . McCLINTOC K, Colonel, 

Sllpe1' in tenclellt. 

Llsr showing men who were killed or injured, &c., in the explosion at the Lower I sland, 
Cam House No.2, on 13th December, 1893. 

Name. 

Bai18Y. J ames 
Carr, W illiam J ohn 
Cla!den, J ames .. 
Massey, ITenry " 
Larman, Edward 
J enni I1 gs, Henry 
Rlldkin, Wiili am .. 
Ruud, George 
'IVatls, Walter .. 

1 Lar , B njamin . . 
,' ) ilJlI ' I', llonry .. 

j 

ROYAL GUNPOWDER FACTORY, WALTHAM ABBEY. 
) 

Employment . Age. 
Length of 
service at Remarks, 
R.G.l:'.F. 

-------- --------------_. 
Yr •• Mths. Yrs , MthG, 

Foreman .. 30 8 15 7 Died 19th December, 1893'. 
Skill ed labourer .. 20 0 6 2 Injured. 

" 
22 5 7 5 Died 14th Deeember, 1893. 

" 
24 0 6 2 

" 
13th 

" 
., 

" 
21 {I 6 0 

" 
18th 

" " 
" 

28 0 2 3 
" 14~h 

" " Labourer 23 0 2 1 
" " " " 

" .. , 25 0 1 3 
" " " " 

" .. 27 0 1 5 Killed on the spot, 13th De-

i 0 ' 
cember, 1,893. 

" 
21 1 1 Died 19th December, 1893. 

Skilled labourer .. , i:i ~ 0 6 j I Escaped uninjured. 
I 



1. Adams, Samuel 

Present employment? When employed in 
cam house? 

.. Btores •• • . About four years to 
summer 1891. 

At which machine 
employed? 

Foreman 

APPENDIX VII. 

STA'IEMENTS (in the form of Answers to certain Questions) of Workmen familiar with the Working of the Cam Machines III use at the Royal Gunpowder Factory, Waltham Abbey. 

Ho"," did the uachine wqrk? 

•• Pretty fairly, 01 the whole 

I 

I Did you find the pins get hot, if so, so 
11 --------------------.------------\ hot, that you could not bear your hand 

on them? . 

Did you have any difficulty with 

(a) Pins? 

I don't recollect any difficulty with pins (gun­
metal.) 'fhe steel pins used to score, and they 
were rather hard to clean at times. Never 
worked machine without getting water to run. 

(b) Plungers? 

The top ones very seldom 
used to clog; used to 
stop and clean by probing 
or washing with hot 
water. 

Never noticed tho pins get hot, allli 
never heard any complaints about this. 
The bush block used to get very hot 
at end of run, so that the hand could 
not be borne on it. 

Did you consider the machine 
dangerous; if so, in what 
way? 

Did you ever complain 
aboGt the machine; 
if so, to whom? 

No .. Complained 
charger 
up. 

about 
hanging 

Did you ever know of 
any sky larking going 
on during the work­
ing homs amongst 
the men, such as 
throwing prisms or 
other articles at one 
another. 

Was the house 
sufficiently lighted? 

No •. Might have 
better. 

been 

Were men anxious to 
work in the cam 
houses or not? 
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Is there anything connected with the cam honse 
work which you would like to mention? 

Dou't know .• •. No . 

-2-. -A:r-g-e-n--t,-D-ll.n-i-e-l.-.--: -N-' -0-.·-3-·b--l'e-a-k-i-n-g---d-0-wu·-- I--F-o-r-fo-u-r-or fi~onth;;- No.Z--:-:---.-. Prett; faidy, u] but the pins .. 
house. to Saturday before 

explosion. 

At times ran warm .. .. Top plungers got choked j 
freed with a cane, or re­
moved and soaked in hot­
water. 

Never so hot, could not bear hand on 
them. 

No 
------------·--1---------- ----------1---------- ----------1--------____ .. ___ _____ _ 

.• To Foreman Ephgrave :\0 .••. Yes; beautiful light. • Heard several say No. 
about pins running they would like to 
warm. work there. 

-----.-.----.-. -B-I-en-d-in-g h~-se--- Abo~ four--;onths. No.~--.-. --- All right oil l, ;h and 00-.-. Difl:icultyhin getting water to'"l~ith the u~ -------•• ------ Wa~ Never 60 warm that the hand 
3. Beach, Alfre~ •• •. Worked up to 12th pins t e previous week. Foreman's orders could not bear it, the hot water used 

-----------------------1----.------ ---·---1--·-------
•• No •• •• •. Never •• .. Yes •• •• •• Wpre anxious to ~o 

work there; better 
pay. 

------------ -
Nothing. 

December, 1893. were never to leave the pins until the water for washing' made them warm. 
had been made to run, and had always made 
the water to run before leaving them. Left 
them all right on Tuesday the 12th by special 
orders of the foreman. Never knew machines 
restarted till water had been made to run. 

4. Biss, Perc-y ~~ Drum house -.-. --.-. Aboutfiv-;;-:'-sixmonths 
• ,J to stop for new ,vater 

wheel. 

No.2 •• .. Middling 
------- --_._--_. -------------------

.. Wator would not rnn very well. AlwaYR got it No 
to run before restarting the machine. 

---_._--- ------------------ '---.---
.. Nothing out (if the way; the hot water 

used for washing made them warm . 
Never so hot, could not hear hand on 
them. 

No 
-'---1------------ ---

.. Yes •• 
-----------·1--·----·_---1--------------.-_____ ._ 

vYas at drum house on night of explosion, on •• No •. No 

5. Brace, Alfred W. 

------.. ------.-----------------·-1----·-_·_------ --.---.-
.. No.1 moulding house.. \Va~oatman from No.2 when r~·ted- We;'-~~ce;,t when the new None on the 11th and 12th. 'V:l.ter would not None.. • . .. •. Always worked 

April to August, 1893 . in November. pin was put u about l1: fort- run freely when new pillS were put in, but got that I could 
night before the aCCident. it to ruu before restarting, although it took them. .Mum! 
The machill( worked well longer than usual. Never restarted without said they wert 
in the day ,hifts, Monday clearing the pins. ing out about 
and 'l.'uesdaJi' lIth aud 12th accident. 
December. 

-----------11-------------1-------·---1---------------;1-----·---
•• Only that I could not Never •• •. Well lighted .. •• Nnver heard any ob-m, never so warm 

bear my hand on 
Las felt my pins and 
whilst I was wash-

a week before the 

Never had any fear 
get the water to jection to the cam 
run very freely at honse work; those 
times: to the fore- that have worked 
man. there prefer them 

to the moulding 
houses. 

platform near shoe house. Heard a report, 
looked round an~ saw sparks issuing from the 
cam house, ran IlltO shoe hole, changed shoes 
took lamp out of cupbuard, and ran towards cam 
house. Heard another expI()sion when in shoe 
hole, and a third when between No.1 cam and 
press houses_ With A. Carr, got Rudkin out of 
head water, and Clayden and Larman out of 
tail stream. Clayden said, " it was my machine 
which went first," Larman told me in hospital on 
Satur.day after the accident that it was CIayden', 
mach me which went first (No.2.) 

Nothing. 

------------ ----------1---------_·....,.------ ---.---.-----------------------------1----·-------------___ _ 
-6-.-C-ar-r,-A-I.t-h-u-r-H-.--------------- From starting of new No.4.. .. .. Vel'ywell •••. Just a little while to g·~twater through some- No.. •• .• .. No, except when washing ont with 

• . . • water wheel. times, but always got it through before re- boiling watel·. 
starting. 

------·_-------1------_·_----·_--·- --------- ------1----.. --~------------
•• No •• •• .• No •• •• •• Yes •• •• •• Never heard com- I was working at the drum house. Biss and I No 

plaints. were on our way to the drum house shoe room 
when we heard a report, and saw burning prisms 
fiyiug abuut. We ran into the shoe room took 
off shoes and put on boots, took the two el~ctric 
lamps, and ran up as hard as we could to the 
cam house. A second explosion took place while 
we were changing our boots, and a third whilst 
we were running up, having got about to the 
press house. Carr's brother told him that the 
boat went last. ()laydeu told him as soon as he 
got him out of the water that it was his machine 
which" blew." 

---------- -C-I---'-- NJo-. .! I-A .... O-U-: "I'X- m-onths--.-. Nos. 4 and 5-.• --. -. Very ;,;;u--:~--.-.--.-. Nothing -;;:;h; sometimes water would not ;l~- No~ .-.--.-.- --. :--.-. -J-u-s-t'-W-al'-'m-, -co-u-l-d -aI-w-a--y-s-b·-e-a-1'-m·-y-h-a--n-d-I-1-N-o------·-----.-. 70'-.-. --.-.- -.-.I-N-o--.-.---. -. --.-.-I-y- e-s·--.-. --:~----.-. -Y-e-s-;--l-'a-t-h-el-' -t-h'-an-in- -N-ot-h-i~·-g-.--------- -------
7. Carr, Frederick • • larg-emao,. • U U 0 very freely. on them. • • • • • • some of the other 

mouldin~' !'VL1SfI. I houses. 

-----------------------.-- .-------.-------- ------.-.------ ---.----.----------------1----.--- ----------------1------·---- ----------------·--·--1-------_________ _ 
•• No.4 monlding house _ . 

. . Mixing house •• 

From a month before No.5.. •• •• Very well .• •. .. Yes, difficult to get the water to run down ill None.. •• •• .. Yes, but not so hot but that I could No •• •• •• •• No •. .. .. No •• •• .• Yes •• •• •• Yes; I would rather No. 
llew water wheel cleaning out, but managed it after working' bear my hand.s on them. work there than in 
was put in to 12th some time. A, B, D, or G 
December, 1893. houses. 

---- ----- 1---------- ------------------------·-- --1--------· --______ ·1 ________ ------------___ ---___ --___ . _____________________ . __ 
•. Up to three months Nos. 1, 2, 3 and 5 • • Sometilues well, sometimes No. 2, the worst, difficulty in getting water to Top plunger got clogged; Never knew them get hot, only warm; Yes, when the charger would No •• •• •• No • . •• •• Yes •• ,. .. ,. Improve mean::i of cleaning out pins and plungers. 

ago. troublesome. run. Never restarted working until had got removed and soaked in could always bear my hand on them. not come over, owing to 

8. Carr, Herbert •• 

9_ Clarkhall, W .•• 

water to rUll. hot water. I powder getting under. 

- ------G------.. -F-' o-[-·e-m-a'n·-o-f-c-a~l-h-o-u-se ~ -F-ro-·m-1-7·-t-h-A-p·-,.-il-t-0--1-2-t-h-!------.-. ----- -G-en-·e-l-·a-ll-y-s-a-'i-sf--.-ct-o-r·-y-.-.--.-. Wit-h-n-e-, 'w-p-i'n--s -g-'e-n-er-'a-l-Iy-,-a-li-tt-I'e-e-xt--r-a-t-r-oll i;ie-to- None .• --. :-- -.-_ --.-. -N-o-,-o-n-Iy-w-a-r-;;;-r-c-o-ul-d-o,-lw-a-Y-S-b-o-ar-tll;;- ~ No.. • : --.-.--.-. -N-o--.-. --. -. --.-. -N-'-o-_-_--~ --.-. -Y-es-.-. --~--.-. -N-ev-e-l··--h-ea-l-'d-a-n-y-o-b-_-il--W-o-ul-d-s-u'-g-g-e-s-t-h-o-le-s--i-n-b-o-t'-to-m--~ead iu 

10. Ephgravc, eorge _______ . __ I __ D_e_ce_m __ b_el_.,_1_13_9_3_. __ , ___ . _______ . _________________ g.e_t_t_he_::r_to_I_'U_Il_. __________ . ),~d ". ""'1----------- _________________ ~ __ . __ . ________ I--_it_~_ti_~_on.u_8s_~_~_.WO_l_'k __ l'n_,I. __ :_oh_~_~_\_~_i.s_~_u_7_r~_r.! __ ~_~_I_:nIll_. a_~_Oe_;'_h_~_!_.a_h_ole in the side, 

--.------Ch I h •• On day shift for about No.3.. . . .• All right , . .. .. Last lot of pins the worst; very difficult to get :None.. •• •• •. Got warm, coul always bear haIld on Thought the iron roller for No •. .• •. No •• •• •• Yes •• .. •• •• Pipes to bottom of machine, to take w~shing water 
11. Eve, Alfred •• • . . arcoa ouso.. 8 months to day of water to run. ~ever restarted machine with- them. counter-weight band over and powder away. Steel parts of machine might 

explosion. out getting water to run. machine dangerous, as there be painted. 
was nothing to prevent its 
falling on the machine if it 
broke. 

------------ -W-t-- -il-I----- -A-b-~8-i..'(---m-o'-n-tl-ls-t-o- - N-o-s-. 3-a-. n-(-1-5-.. --.-. Very well, except that charger Trouble at times to make the ';a7~~ ';:u;'- Al ways I-'l.-'-op-p-h '-m-g-'e-r-so-m-e-ti-m-e-s--g-o-t -'-¥-ar-'m-,-~-e-ve-r R(, ~-a-r-m--j -c-o-u-Id-n--o-t-b'-e-a-r - !-N-o-·d-a-n-g-e-r-i-n-t-h-e-m-a--t-a-ll-·-.-. -N-o---. -. ---.• ----.-. I-N-o--.-.----.-. --.-.1 ·-V-er~~-od-lig-h-t---.-. -----.-.---.-- -N-o-. -----------~-------.--
12. Guthridge, S. •• •• a er m man.. •• d h t 't t b f t t' I h' bl k d 'f' ld stoppage of old use to angu/? go 1 0 run e ore res a1' lllg t Ie mac Illes. oc e ; 1 It cou not hu,nd on the 

wheel. be cleared with the cane, 
removed it and soaked in 
hot waler. 

-----------------------... --- -------------.-------------------1-----·_----.--- --------------- 1- --._-. ----_ .• -------------- - .------------ ---------------________ _ 
.. Pretty fair, except on prism Difficult to get wat .. r to run. Sometimes took No; broke occasionally .. Warm, not so warm; could not bear Could not see any danger in No •• .. •. No •• •• •• Light very bad at No. Cannot see where any improvement can be All 1.'or three 01' four years 

to stoppage for new 
water wheel. 

,~\. Hickman, A. •• 
brown. Clurger used to half-hour, bnt nevel' restarted machine until hands on the m. them. times. made in the machines. 
hang up. had g'ot water to run. 

--------------------·----I---·---------~~ ---------- ----------.---------_ ----------1-------------r--.------------- ----·-----·I------·--I-------_____ ~-

(45-9wo) 



Na.me. Present employment? 

14. HolIingbury, George,. Tankman, No.5 mould­
ing house. 

When employed in 
cam house! 

At which machine 
employed? 

From October, 1892, to Boatman 
January, 1893. 

How did the machine work? 

,. Sometimes heard complaints 
about the chargers hanging 
up. ~ 

Did you have any difficulty with-

(0) Pins? 

, 

AI'PJOO>IX VII.-contint.ted. 

(0) Plungers? 

Did you find the pins get hot, if so, so 
hot that you could not bear your b" nd 
on them? 

---·---·---i--------I--------·------ --------------·------·--------·--1----------·--- -----------------
15. Knooler, Ernest . . Blending house _ . From April to Septem­

ber, 1893, and a 
week previous to the 
accident. 

No. 4 on 11th and No.5 worked all right • _ JJifficulty in getting water to run through pins Top plungers sometimes ",Varm, but not so warm that I could 
12th, No. 5 pre- at No.4 on Mondav. In the afternoon re- got stopped, but always not bear my hands on them. 
vious week at • started the machine withont getting he water managed to clear thelll 
night. to run. Left machine on llinday night in with cane or with hot 

that condition. Tu~y machine wort.ed water and upper rod. 
all righi, and leit it clean. 

Did you consider the ma.chine 
dangerous; if tiO, in what way? 

Did you ever complain 
about the machine; 
if so, to whom? 

Did you ever know of 
any skylarking going 
on during the work­
ing hours amongst 
the men, such as 
throwing prisms or 
other articles at one 
another? 

Was the h011se 
sufficiently lighted? 

No .. Yes; quite enough 
to see to take pow­
der in and out. 

Were men anxious to 
work in the cam 
houses or not? 

Is there anything connected '" . 
work which you would 1 

62 

'tm house 
.tion. 

A g I' eat de s i t· e Nothing; would willingly go to WL i!: there. 
amongst the men 
to work in the cam 
houses. 

-N-o -- --------1----------1-----·----·-------------1-- --------- ---------------------
.. .. .. .. No; thought it oue Never .. .. Yes.. .... .. Nothing. 

of the safest houses 
in the factory. 

----------I·---------I---------i---·--------------I----------------·---;I--·----------I----------------~·· -------------·---1----------1-----·---- -------------------____________ _ 
Top ones got clogged. Sometimes warm, but not so warm that No . . . . . . • . No • . . . •• No 16. Lane, Walter •• •• Millman •• •. For two or three years 

to about two years 
ago. 

No. 2, mostly .. Pretty fair .. Sometimes when worn diJ60[l\. 
run. Never resrted ... ,,-.,. 
got to run. 

Gleared with cane or old I could not bear my hands on them. 
.. Yes .. Nothing. 

pin, or removed and 
soaked in hot water. 

--·--------� ----------�---------.�--------·----.------------------------+--.-------------_.-------------------------1---------1--------1-------·----------
No .. .. .. .. No.. .. .. Never .. .. Yes ._ 

---------------------
17. Loder, Thomas .. Chargeman, No. 

moulding house. 
1 From 1887 to 1893 .. All When pins were worn, ere 

culty in washing out, but aI wa_ 
to run before restarting. 

- ' A little difficulty with top 
plunger when pillS were 
hot, obstructioll easily 
removed by using the 
cane. 

No, could always bear the hand on 
them. 

1 

.. Three parts of tho 
men in the factory 
were always 
Itnxious to go 
there. 

--_·-----1------_· --------------- ------·----I----------·I------------------~------,-----1-----------,------- ------.-------- ------ ------1----------1--------1--- -----1--------------. ______ _ 
18. Mead, lIarry.. .. Drum house.. .. For eight days before .. -Worked very bad the first Always got the water to run before_.~':"'.,:. No .. .. .. .. Got warm, not so warm I could not Wanted a lot of watching. No.. .. .. No.. .. .. Yea .. 

the accident (day four days; could not get in accordance with orders from E ~gnTe ~ bear my hand on them. Dangerous, as the charger 
shift that week). water to run. Friday and Bailey. was likely to hang up. Not 

Saturday went a bit better. much experience_ 
Monday and 'tuesday could 
not have worked better. 
Left them all right for 
Tuesday night. 

---------1---------------1--------1--- --------1---- -----------1-------------------------1-----------·--1------·---1-- ------
.. A week last year, and No. 4.. .. .. Allrighttillthenewpinswere Yes, in getting water to go down on : rida- ~o .. .. .. .. No.4 ran hot on Monday; cpuld bear Yes, I thought it dangerolls Complained to fore- Never saw prisms 

-------·----- I-------·--·----~-------------------------------

since the new water put in night and Monday, did not succeed in ge -;. the hand on it. I have been in south because the water would not man that water thrown about. 
wheel was put in. water to run through pins of ~ 2r_-':'~ end and felt pins Oil No.2; tll"y go tbrough the pins properly. would not run 

Left them so on Monday night. T~~- were very hot and cO\lld 1I0t hear down the pins in 
morning they were better, and left ~ band on them for long. This was No.4 machine. 
all right on Tuesday night. between bottom plunger and cross· 

bar to which pin is screwed. 

19. Mumford, Samuel •• General •• Yes .. Objects to some machines working up for others 
which have been delayed from some cause or 
another, but has no real I'eaSOnR for the ob­
jections. 

----------:-_._--------1------_·- --1--------·1----,----,-----1---·--·-------- ----- ------·--------I--·--------------~-I----------·---- ------·----1---------------------------------.---. _____ _ 
.. Main shifting room .. For over two years to All.. .. .. Fairly.. .. .. .. Could not get water to run down the pins - _ 'fop plungers got stopped Warm all over; could alway. bear No .. .• .. .. No . - .. .. ~o.. .. .. Yes •. .. .. Yes, rather at that No. 

within two years ago. sometimes. Never restarted working sometimes; removed ob- hand on them. time. 
had got wa.ter to run; had to tIIl.!!C:'Ir." struction hy means of a 
from block and work it up and down = .:. cane, or, if very bad, with 
when very bad. water and old pin, or re­

moved and soaked. 

20. Pearman, George 

I , 
_------.--------------------I·--------I'!-' -----------I, . .,-,...-------------------------------1-----------.---.-1------------1------,-----------------1-------·----------.--_,_ 

.. Boatman, granulating During August, 1893.. Boatman .. .. j Never heard any complaints.. . " .. .. ,. .. No...... Yes, sufficient to 21. Ponder, Joseph 
house. I I take powder in 

and out. 
____ ------·--------------,-------------i,-----------Ir------------------------------------------------1------·--------------·---------------1---·----·----1---·--------1--------------·-------------------.------------.--.-___ _ 
22. Robinson, Herbert ,. No. 2 granulating For about 5t years to All •• •• •• •• . Sometimes water would not run freely_ " Top plungers sometimes got They got warm, dne to the hot water Wallted great care, especially No .. . . ' .' No •• •• •• Yes • - •• •• A good many used to Nothing. 

house. three or four months restarted work without fir t clogged; cleared with a used for washing. Never got so hot the charger. Did not con- ask for it. 
ago. 1 run; this was the order, aIld _ cane, and if this did not in working that could not bear hand sider the machine dangerous. 

carried out. answer, plunger was on them. Never heard of it. 
taken off and soaked in 
boiling water. ___ . _____________ _______________ ·_~ __ " _____________ I-_------------------'--------------,.-------------,-- ------------·--1----------1-----------·_-_·_--------------------.--____ . ______ _ 

.. For about two years to Nos.1 and4,chiefly .. Charger used to work very At times. Difficultto getw:uer _. _ Top one used to get Middling warm, but never 80 hot I No .. .. .. .. Complained to engi- No.. .. .. Yes,anicelight .. Yes,Iknewseveral .. No . 
within three years •. . . bad, did not come over with got it to run before restarfu"". blocked; cleaned it out could not bear my hand on' them. No neer occasionally 
ago. - - certainty. - - - with cane or old pin, or part so hot. about charger and 

removed aud soaked in pins. 

23. Saville, Charles • , Millman. ,-

hot water. 
------_·_-1------------_·----·1---·------1--------1-------·--.---------'-------------------,---------1------------1--·------1---------1----------------·---1---·------------__ _ 

.. For about 18 months ,. .. All nght - ,'. .. .. A little difficult at times to No.. .. .. .. ",Varm, but never so warm could not No .. .. .. "No.. .. .. No.. .. .. Yes.. .. .. I believe they were. No. 
to night of explosion, -- -- -- • -- . -- Never restarted until 1:lIOI . _ '~_ bear hand on them. __ I have heard them 
when he was work- ask to go there. 

24. Skinner, Henry ,. Machinery 

iug No.5 machine. 1 ___________ ----------I----------I---....,.-..,.....-'---~I_-------!·----·--I-------'-__ ------....J _______ · ____ i __ · _________ · _____ ·------ ----------------

For about three weeks No.-3.. .. .. All right, very good machine .. Difficulty wi : Ri= ~ None...... .. Got warm afterwlIShing out with water Not at all .. .. .. No 
to day of accident run. ,-ere:- n""""=-'·~'"'-;,a::.:'" ~ : _ : r= (boiling). 
(day shift). • 

25. Steele, Henry. , • . No. Place always 
kept in good order, 
and clean platforms 
and all. 

Yes ... -" Tramcar between cam house and magazine. Carr 
told Nurse Jones t his morning, and r heard him, 
tha.t he saw sparks go in under the hood of t he 
magazine. 

____ , ____ . ____ 1 ___ · _______ 1----·-----1---------1----'---------\-----------------.. 1.-----.---- ----------------------1--------------------.--:-----.---- ---------- ---------1·-------·--_____________ _ 
ater ill ron do in cl None........ Only warm; could always bear my No; otherwise I should not No.. .. .. No.. .. .. Yes.. .. .. Heard no opinion as Nothing. 21i. Taylor, George .. No.4 moulding house From April to De­

cember, 1893. 
Nos. 2 and 5 •• - - •• 

Ire han ~ -o. 5 . .Always gut the hand on them. have volunteered to go back to machine being 
-Very well •.. y-

_-a. _ 
o before restarting the ~e. to them the other day. dangerous. 

____________ -----------1-----------_·_---_·---------·--·----------------------------1-------------------1---------·---- ---· .. - ·----;--------·--1--------1-------1---------·-----
.. No.3 dusting house .. For three or four years All .. .. .. All worked well .. .. '" - es, when pins were difficult t~ get water Sometimes top ones would Just a little wann .. .. .. No .. .. .. .. No.. .. .. No .. .. .. Yea.. .... .. Nothing. 

to six months ago. - ~ - to ron. _-e.er restarted working until water clog . Removed and 
had been got to run. This was the order. soaked in hot water till 

27. Wackett, Allred 

-----_·_----------------------·_------1---·--------
28 Wraighte, Cyril •. No.1 press house •• For about a year four All •• •• •. Very bad. Chargers ung up . . 

years ago. 

----
_~ __ ._. RC!-_ ~!J_~~_ 

(46- 9wo) 

clean. 

Go d not got water to run sometimes. -~ - 'l-'-o-p---pl-un-g-e-rs---s-o·m--e-t-im·-e-g- -Y-e-s-, -g-o-t-,·-e·r-y-w--a-r-m-·;-co-[-Il-d-n-o-t-be-a-r· I- y-e-s-, b- e-ca--u-se- th- e- c'h- a-r;e-t -s~m-e-- - ,-r -o- U',-o-l-On-e-\--B- ar·-k--e-r- :,I:-Ni-O--.-. --.-.- --.-. -----.-.----- - r-b-e-l'i-e-v-e--a-n-u-m-b-e-r+-S-te-e-l plung- e-r--ke-y-s ~-d-no-t-b-e-u-s-ed-w-h;n-th-e-r-e 
w restart working without getting water to got clogged, removed hand on them for long; also the bed. times came forward too about the charger of them were is powder in the house. Emery should not be 
run. them and soaked them. sharply, cutting the pri~mB of No. 5 hanging anxious. used in cleaning the machines Shoeroom ' re-

and sending them so that up, and the manner quires alteration to prevent grit getting from 

, 
! 

they hit the boards of the in which the ma- mat into house. Experienced men should be 
house. On one occasion in chines were work- employed to work the cams. 
unscrewing screw securing ing. 
bottom plunger, the steel 
plunger key-spanner slipped 
and struck side of the ma­
chine, causing sparks. This 
happened when at No. 1 
machine. Reported it to 
Foreman 8. Adams, to Mr. 
John Turnham, and Mr. 
Findlay. Machine had been 
washed out. 

• 



APPENDIX VIII. 

ACCIDENTS caused by Implements, &c. . " : ; : 

Date of Accident. 
Where A.ccident 

occurred. 

1854 Roslin 

16th June, 1870 Lower Island Press-
House, Waltham. 

22nd October, 1871 Sedgwick 

30th March, 1872 •• Tuckingmill .. 

17th April, 1872 BallincoIlig 

22nd December, 1872 •• Melfort 

24th July, 1874 Gatebeck 

3rd August, 1874 Chilworth 

12th October, 1875 Factory 13. 
Westmorelalld. 

15th October, 1875 Factory 32. 
York. 

12th May, 1876 Factory 24. 
Cornwall. 

14th October, 1876 Factory 24. 
Cornwall. 

9th March, 1877 Factory 30. 
CorIe 

211dJune, 1877 .. Factory 19. 
Westmoreland. 

10th August, 1878 FactOl'y 15. 
Derby. 

27th March, 1879 Factorv 49. 
Middlesex. 

11th April, 1879 Factory 91. 
Nottingham. 

21st April, 1879 Cartridge Factory. 
Royal Laboratory. 

19th March, 188] Factory 40. 
Lancashire. 

(405) 

Nature of Accident. 

Man killed whilst chipping indurated powder 
from mill bed with a copper hammer. 

Five persons killed and four injured in an ex­
plosion caused by the use of a copper chisel, 
or spud, to separate the press plates. . 

Bome workmen were engaged in covering the 
roof of the corning h(;mse with roofing-felt, 
and for this purpose were driving a 3-inch 
nail iuto the roof, which was composed of 
sheet-iron. A spark fired the gunpowder in 
the house, and communicated to the press­
hou,se. Three killed, three injured. 

An iron" arm" of a machine in a fuze-spinning 
room fell on to the floor, and ignited some 
powder dust, which set fire to some fuze. 
Eight girls were suffocated. 

Removing hard powder with a copper hammer, 
or scraper, from mill bed. One killed, one 
injured. .. 

A man chipped off incrustation of gunpowder ill 
a mill with a metal tool, causing an explosion, 
which killed him. 

A man killed whilst removing indurated powder 
from a mill bed. 

A man killed whilst removing indurated powder 
from a mill bed. 

Two men killed whilst removing indurated pow­
der from mill bed with'a mallet. Agributed 
to grit. 

A steel file fell in an earthenware bowl contain; 
ing squib composition', 'and ignited it. Three 
killed and three injured. 

Explosion (attributed to striking a wooden 
mallet on gTit) occurred in the breaking-d,)wn 
house; communicated to expense magazine, 
press-house, and mill. Three killed. 

An explosion occurred in the corning house, 
caused by removing indurated powder from 
metal rolls by a metal implement. Two killed. 

One man killed whilst removing indurated pow­
der from mill bed with a copper hammer. 

Millman trying to remove the" trod" by means 
of a wooden mallet without having taken the 
precaution to put on magazine overalls. One 
killed. 

Gunpowder Exploded in mill at Fernilee, through 
a hammer falling Oil iron lining of a runner 
while the mill was undergoing repairs. . Qne 
killed, two injured. 

Some powder dust, which had collected under 
the leather covering of one of the bolts, 
exploded while the leather was being re-
moved. No one killed or injured. . 

An engineer using a steel chisel to ease part of 
a machine, to clean and overhaul it, struck 
a spark which ignited sweepings of powder. 
One injured. 

A boy was killed by an explosion of some ex­
plosive on a table, which he is supposed to 
have struck with an iron spanner. 

The gunpowder in the press-house oxploded, 
possibly through a blow struck by a wooden 
hammer whilst breaking down mill cake, or . 
in the operation of removing the pins of the 
press-box. Three killed and three injured. 

I 
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ACCIDENTS caused by Implements, &c.-continued. 

Date of Accident. 

21st July, 1881 

11th April, 1883 

24th April, 1883 

15th November, 1883 •• 

9th July, 1885 •• 

20th July, 1885 

17th April, 1886 

3rd June, 1886 

14th May, 1887 

6th September, 1887 .. 

7th Novembel', 1887 

16th February, 1888 .. 

18th March, 188~ 

27th April, 1889 

:22ml October, 1890 

lifh Ma:" 1891 .. 

11th September, 1891. . 

lOt.h ~ovembel', 1891 •• 

24th March, 1893 

Where Accident 
occurred. 

Factory 19. 
Westmoreland. 

Factory 29. 
Cornwall. 

Factory 1. 
Yorkshire. 

Factory II. 
Surrey. 

Factory 2. 
Edinburgh. 
Factory 21. 

Kent. 

Factory 11.' 
Surrey. 

Factory 19. 
V{ estmoreland. 

Factory 22. 
Cornwall. 

Factory 23. 
Lancashire. 

Factory 29. 
Cornwall. 

Factory 19. 
Westmoreland. 

Factory 15. 
Derby. 

Factory 20. 
Argyll. 

Factory 2. 
Edinburgh. 

Factory 18. 
"\Vestmoreland. 

Factory 20. 
Argyll. 

Factory 26. 
Brecon. 

Factory 15. 
Derby. 

Nature of Accident. 

The gunpowder in the press-house exploded, 
possibly dne to a blow on the press-box, 
given by olle of the men removing cake from 
the press. Two killed. 

Duriug' repairs to mill\ a blow from a sledge 
hammer on curb ignited some incl'Usted 
powder. One injured. 

Slight explosion while removing indurated pow­
der from curb of mill with phosphor-bronzf~ 
pick. ~o one injured. 

Attempted removal of indurated powder by a 
copper spud. One injured. 

Removing incrustations from mill with heavy 
metal spud. Two killed. 

Mills were not workiug. Thtl millman stated 
that the accident wa~ his own fault, that he 
drew fire, but what was the exact act of 
imprudence that he committed did not tran­
spire. One killed. 

! Mill exploded at Chilworth, due to a ?,?oden 
I shovel ueing left on the bed. No one lllJUl'ed. 

I 
vVhile changiug mould block in cartridge press­

house, and removing incl1lsted powder with a 
brass disc, the powder flashed. No one 
injured. 

An old incorporating mill. which had been out 
of use for sowe time, was being taken down. 
a spark is supposed to have been can sed by 
strikin~' an iron bolt with an hammer. No­
one injured. 

Two meu were repairing' Mill 25, using irolt 
setters, or dogs, and a sledge hammer, and 
thus ignited some powder dust, which burned 
them fatally. 

Press-house exploded, two killed; probably dUI} 

to some percussion or friction in taking the 
press-box to pieces, &c. 

Millman was working at the "trod," the milE 
itself was free of powder except the" trod." 
The explosiun fired some powder at the door. 
One injured. 

Millman hit a portion of incrustation on curb 
with a brass ham~r, it ignited and burned 
thp. man's face and hands. Une injured. 

A worked charge had been removed, and tho 
head mill keeper was engaged in preparing 
the mill for the reception of a green charge ; 
while so engaged he employed a copper' 
hammer incautiously, either in connection 
with the removal of some powder incrusta­
tions, or for other purpostls. One killed. 

An explosion occurred ill the Kirkettle glazing' 
house, due to improper repair of glazing reel, 
while contaiuing gunpowder, with a steel 
wrench. Two killed. 

The accident was caused by dragg'ing' the box 
(into which the worked charge is taken oil') 
over the powder incrusted mill bed. 'l'wo 
injured. 

706 lb. of gunpowiier 0xploded while a delta 
metal liner, or brush, was being' forcibly 
removed from all iron die plate, used fO!' 
compressing "'303" pellets, with a steel­
ended punch. One killed. 

Millman was trying', in direct defiance to rules, 
to remove sOllle powder incrustations from 
the bed with a copper paddle. One injured. 

Engineer tapping the machinery with a brass 
hammer fired the clinker. Two injured. 

The above list does not include cases of accidents from spindles and nuts Oil becoming 
fractured or detached. 

APPENDIX IX. 

EXPLOSIVES ACT, 1875. 

NUMBER of persons allowed in houses in which the pressing of gunpowder into pellets 

or prisms, whether for cannon or blasting, or small arms, is authorized to be 

carried on. 

No. of 
No. Facto-ry. personR. 

._---------
1 W orsboro Dale .. .. 
2 Roslin .. .. · . 

11 Chilworth · . .. 
15 Derby . . · . · . 
19 Ga1ebeck · . { 
20 Kames .• .. · . 
21 'funbridge · . .. 

f 23 Lowwood · . 1 
24 Herodsfoot · . · . 
26 GIyn-Neath · . { 
33 Sedgwick .. · . 
34 Elterwater · . { 
37 Oare \V"orks .. · . 
38 Marsh vVorks .. .. 
40 Blackbeck .. · . 
53 Dartford .. .. 

127 Dolgelly " · . 
143 Midcalder · . .. 

.. 3 with machinery, 6 without. 
t 4 with machinery, 8 without. 
:j: 6 with machinery, 10 without. 

2 
<t 
3 
2 
G 
G 
3 
4-
G 
G 
3* 
3* 
3* 
4, 
6 
6 

4t { 
6+ + 
4 
4 
2§ 

1011 

6 
2 
2 

I 
No. of building. 

-
, Cartridge press house •• I 

I Nos. 15 to 20 .. .. 
No. 12 .. · . .. 
Nos. 37, 38, 39 .. 
No. 55 · . · . · . 
" 

56 .. · . .. 
" 

57 .. · . · . 
" 

93 · . · . .. 
" 

97 · . .. .. 
" 

57 · . .. .. 
" 

22 · . .. .. 
" 

61 .. .. .. 
" 

62 · . · . · . 
Cartridge press house •• 
Pellet press house .. 
No. 70 .. · . . . 
". 17 .. · . . . 
" 

24 .. .. " 

" 
28-29 .. · . 

" 
27 .. · . · . 

" 
39 · . .. · . 

" 
23 .. .. .. 

" 110 .. .. . . 
Pounding house f 
No. 180 .. .. . . 
" 

33 .. .. .. 
" 

17 .. , . .. 

§ Total 12, but no more than 2 in any compartment. 

Remarks. 

-----------
A.L.298. 

" 
397. 

" 
309. 

" 
458. 

" 
130. 

" 
232. 

" 
539. 

" 
463. 

" 
280. 

" 
219. 

1 " 
302. 

" 
268. 

" 
312. 

" 
576. 

" 
113. 

" 
248. 

" 
597. 

" 
160. 

" 
225. 

" 
51. 

" 
262. 

" 
32. 

" 
126. 

" 
146. 

" 
414. 

L.72. 
A.L.493. 

II 'Vhell licenRed for 10 it was not at all contemplated to carry on making of the compressed 
citrtridge8. In (,ther two houses since licensed for LO it is expressly stipulated that no machinery 
is to be used. They do not, however, work to more than 6 persons. 

(45) I 2 
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APPENDIX X. 

INSTANCES of Explosions III Cartridge Press Houses. 

, Date.-

11th April, 1879 

About end of 1880 •• 

14th January, 1881 

23rd November, 1882 

12th April, 1883 

3rd June, 1886 

22nd March, 1888 •• 

" 

Particulars. 

AT EASTWOOD FACTORY. 

A man st.ruck a spark with a steel chisel with 
which he was repairing' the machinery, and 
caused an explosion. 

AT EASTWOOD F ACTOUY. 

A piece chipped off press plungel' and fired 
some grains of powder. 

AT EASTWOOD FACTORY. 

•• Probably same cause. (See Special Report, 
No. XXXI!.). 

DARTFORD GUNPOWDER FACTORY. 
(Messrs. Pigou, Wilks & Laurence, Limited.) 

'In pressing a set of 40 prisms, one fired, 
igniting 20 others.. The others escaped. 
Probable cause, frictlOD. 

~EW SEDGWICK GUNPOWDER FACTORY. 

Probably, friction. No cause ascertained. (See 
Special Report, No. LI!.) 

GATEBECK GUNPOWDER. FACTORY. 

Slight ignition of powder 'dust ill changing 
mould block. 

Ar FERNILEE FACTORY. 

Explosion in cartridge press house, due, to 
pressing' machine being out of order. "See 
Special Report., No. LXXXIV.) 

, 

Killed .. I Injured. 

1 

3 

3 

2 1 

6 ... ·, _Iv 

APPENDIX XI. 

REPLIES from Gunpowder Makers in the United Kingdom, relative to Cam 
Presses, including a report on the use of these machines III Germ?-ny, by 

. " Mr. Heidemann. 

Home Office 
Index No. 

of Factory. 
Substance of reply. 

----1--------------------------------
. 40 Have never seen a cam machine . 

143 Have no experience of cam machines. 

33 

11 

37 

2·1 

4& 

53 

Have never used cam machines, but after an :wcideut in 1883 had cam and hydraulic 
presses under consideration, and decided in favour of latter. . 

Rave four machines, of which two are identical with the Waltham Abbey ones. 
They have been in constant use since 1886, and the experience of them is entirely 
favourable; "of course it is essential that the machines are kept in proper 
condition." 

Were the first to introduce the principle of the" cam" machines about 20 years 
ago, and have used that process continnously since, for compressed cartridges, fOI' 
blasting purposes, and for prismatic military powder. Their experience i~ in 
favonr of this form of manipulation, and they know of no special risk connected 
with its use. 

Have no experience of cam machines; they have used hydraulic machines for about 
12 years without any accidents. 

Have no experience of cam machines; they use hydraulic power in prefen'nce. 

Have not any experibnce of cam cartridge pressing machines; in their opinion the 
working of such a machine would be attended with dang·er. 

They forward the following extract from their manager's letter: -" In the year 1890 
we erected two cam machines, with the requisite driving gear, at a cost of between 
2,000l. and 3,000l., for the moulding- and pressing of S.B.C. and other brown 
prismatic powders. After starting the machines, and before we had tft]{en out 
about a dozen pressings, we had trouble with the plungers and pins, the first 
beudillg and broak ing, and the latter g'etting bent and jamming'. vVe tllong·l1t per­
haps we migllt g' t v I' th difficulty, bnt bef re we had made 20 cases of S.B.L:. 
Wll had to abandoll 1.11 1I i10 r th MO mn.c hin from th ' i I' extl' moly dangerous 
character, and I 0 our 2/ 0/., flfj IV la1V nov I' W I'k i th Jl1 ill ' this time. 1u 
fact, from the continual jammill()- n.l1d IH' 0,1 ill !!; f I.h pIling- 1'8 l1. lId pin, our metl 
expres8ed so much anxiety oV I' th d!1,llg' I' ill IV rkill g' I he e machines that we 
c0nsulted our chief engineer, who o.gl' u that tl! am presses were daLlgerous, 
and the responsibility restiLlg' III 11 II was too great to insist upon the men 
working, as we were persuaded fr m the experience we had had that an accident 
sooner or later must follow." 

Their manager's experience with cam presses has been for peUets only, Lut they add 
that" he is well acquainted with those used for prismatic powder, and that he has 
no hesitation in giving his opinion that from the quick action of these machines and 
the number of frictional parts there is a great deal more risk attending their use 
than with machines worked by hydraulic pressure. ' Vith the latter one pressing 
is performed in about five or six minutes, and the machine is completely uuder 
control. 'Vith the cam machines from 10 to 15 pressings can be turned out pel' 
minute, and as they work automatically they are not lmeler immediate control, but 
if they were made to work slowly the risk would be much reduced and would 
hardly exceed that with hydraulic machines." 

1 The machine in use at their mills for making compressed blasting cartridg'es has a 
"cam" action. It has worked very satisfactorily for 10 years, there haR been 

- no accident, and they are not aware of any special danger or risk attending tlw 
use of it. 

2 ,]'heir experience is very limited, as they have only used euch a machine for pressing' 
cartridges for mining purposes, that only more experimental than ot!:lerwise. 
'l'hey gave up the machines, not as a matter of dangor, but unsatisfactory working 
They are now erecting a large hydraulic machine to do the work. 
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REPOR'l' by Mr. Heidemann on the use of Cam Presses in Germany. 

[TRANSLATION. ] 

Cologne, 
19th March, 1894. 

Replying to the questions put by ~ir Frederick Abel, and. transmitted to me by 
Messrs. E. Kraftmeier & Co., respecting my experience with cam presses, I beg to_state 
as follows :-

1. Sixteen Exceuter (cam) presses have been muse 8ince the year 1865 in our 
factories under my personal notice. 

2. Besides several accidents to workmen, attended by a few contusio.lJs aud bOllily 
mutilations, which were the consequences uf offences against the fa.c.tory regulations; 
and of carelessness on the part of the workmen in attending to the machines, the 
following more serious accidents calU\ing loss of life have occUl'red with these presses 
during the period mentioned above :-

(a.) 

(b.) 

(c.) 

In 1878 an explosion took place at Hamm a/Sieg in an Exconter (ca.m) 
press during th lUo,nufacture of seven-hole black prismat.ic powder, by 
which two othor presses were fired. The explosion was caused by a 
workman, notwithstanding the strictest prohibition, forcing a brass 
no dl by hard blows int n of the channels of t.he npper bal' while 
1 anin ,th sam . 

Anoth r xpl si 11 to 1- pia' ill 18tH uls at Halllm a/:3ieg in an Excenter 
( am) pr s dnring tho 11 anufaeture of one-hole blade prismatic powder. 
In this cas tb caus ",a.' the working' of the press contrary t.o special 
instruet.ion, aft r the breaking of a steel pin, without previOllsly 
removing aU the powder from the press. 

In 1885 the loose remnants of powder were fired in an Excenter (cam) 
press at Dueneb erg without doing any damage; this was caused by 
th e carelessness of the workmen in removing a broken pin. 

3. The velocity with which om presses are worked varies from 3 to 4 pressings n 
minute, the maximum in exceptional cases is 4! pressings. . 

Besides the above-mentioned Excenter (cam) presses we have also in use at our 
factories three hydraulic presses for prisms with accumulators, which, as a rule, have 
12 stamps or dies, and work at a velocit.y of 4! pressings a minute. These presses 
allow of a larger production and of the use of higher pressure than the cam machines. 
They require a specially trained and thorou!?;'hly reli~ble staff of workm~n. For the 
working of these presses, generally the followmg speOlal factory rules are 111 force :-

(a.) During the working of the presses the quantity of powder in the house 
must be reduced to the smallest possible limit. 

(b.) 'While the presses are working, every movement must be carefully 
. watched, and tney must never work without supervision. 

(c.) 

(d.) 

(e.) 

When the least irrcgularit.y is noticed, the press must be stopped 
immediately, all powder must b e removed, and then only may the 
cause b e looked for; should any repairs or alterat.ions of the press 
become necessary, the pI" ss itself, as also t.he floor within it radius of 
3 meters, mwt be thoroughly w tted with water; during such repairs 
a watering-pot full of water mnst be hpt handy. -

The channels in t.he upper stamps as well as in the upper bar must 
always be kept clear, and for this purpose they must frequently be 
examined by inserting a wooden spill, which also serves to clean them. 

The presses must be erected carefully, and must fit tightly and well into 
all beds and moving parts; to ensure safe and smooth movements, all 
friction must be avoided. 

HEIDEMANN. 

69 

APPENDIX XII. 

COpy of Forms used for Magazine Licences granted by the Home Office. 

No. 

nome Office } 
Registry No. 

Licensee's Name, 

" 
Calling, 

Address, 

rCounty, 
Situation of the ~ P -i h 

Magazine. L ar s , 
Place, 

" 

EXPLOSIVES ACT, 1875 (38 VICT. c. 17), 

Form .B. 

Magazine Licence. 

EXPLOSIVES. 

_ In pursuance of the power vested in me by the above-mentioned Act, 1, the 
RIght Hon. . , one of Her Majesty's Principal Secretaries of 
State, grant and confir~ thi~ licenc~, authorising ex~l?sive to b e kept at the magazine 
at the ,above-na:med situatwn, subJect to the provlSlons of tho said Act, and of any 
Orders 111 Council, Orders of a Secretary of State, bye-laws, l'egulati01ils -and rules made 
and to be made thereunder, and in force for the time being, alld subject also to the 
terms hereunto annexed. 

HOME OFFICE, WHITEHALL, 

day of 

Home Office } 
Registry No. 

TERM ' I" LIOENCE. 

} 

Form B* (3). 

The following are the t erms annex d to the Licence No. , dated 
for a magazine for explosive :-

1. '1'he site of the magazine shall be that shown on the plan signed by a Govern­
ment In spector, h0reto attached, lettered A at the place marked 

2. The distances to be maintained between the magazine and such buildings and 
works as are specified in the first schedule hereto shall be those set forth in the said 
I'lchedllle; and if at any time after the grant of this licence, by reason of the approach 
of any such buildings or works, the magazine ceases to be beyond the distances therein 
.specified} this licence shall cease to authorise the use of the magazine for the keeping 
of explosive. • 

3. The mounds, buildings, and works in or connected with the magazine shall be 
thosc shown on the plan signed by a Government Inspector, heret.o attached, lettered 
B, and their construction shall be as follows :-

The walls of the magazine shall be well and substantially built of good Portland 
cement concrete, containing not less than one part of best Portland cement, and five 
parts of clean, sharp, flinty gravel or ballast, with a proper proportion of sand. The 
roof shall be either of the same construction as is above directed for the walls, 01' shall 
be slated or tiled; and so secure internally by means of stout beams 01' cross pieces of 
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wood placed at close intervals, or by stout wire .n?tting, iron bands, sheets of gal­
vanized iroll, or other suitable material, as in the opmlOn of a Government Inspector to 
afford reasonable security against unlawful entry. . , 

The magazine shall be lined throughout withwo~d, and be provlded wlth a close­
joined wooden floor, and with two good and substantlal ~oors s~curely .affixed to the 
structure, and having hinges, as fa.r as may be practIcable, maccesslble from. the 
exterior. '1'he said doors shall open outwards, and the outermost door shall. be of Iron, 
or be faced exterually with iron. Each of the. said doors shall be fitted wlth not less 
than two strong locks, or with one lock throwmg three bolts. T~1e lr'cks shall be of 
such a character as not t<:.> be easily picked or forced from the .exterIor. 

The maO'azine shall be ofthe dimensions shown on the sald Plan B, and the whole 
of the interi~' thereof (floor excepted) shall at all times be kept painted or varnished to 
the satisfaction of a Government Inspector. 

If at any time it shall appear to the Secretary of State desirable that a wall.or 
fence Rhall be erected about the magazine or any part thereof,. there shall forthwlth 
he erected and maintained such wall or fence as may be speCIfied by the Secretary 
of State in his requisition for the erection of the same, an~ such wan or fen~e shall 
be dee?led to be a part of the mounds, buildings, or works m or connected wlth the 
magazme. 

4. No explosive shall be kept in the magazine other than 
5. The quantity of explosive in the magazine shall not at anyone time exceed 

Home Office } 
Registry No .. 

SOHEDULE. 

Distances to be maintained between the magazine and other bnildings and 
works :-

t' 
From every 

Room used in connection with the magazine, in pursuance of Flection 4G 
of .the Act. 

:YV orkshop used in connection with the magazine, in pursuance of Section 
, 47 of the Act. 
Mineral or private railway, whether worked by steam or otherwise 
Highway or public footpath . . . . 
Promenade or open place of resort for the public or for persons carryll1g 

on any trade or business 
Canal 0;' navigable water 
Dock 
River wall or sea wall 
Pier or j etty 

• r 

Reservoir. . •• . 
Room or workshop in connection with another magazine, store, or 

n~gistere c1 premises .. . . . . 
Any other room or workshop, or any shop 
Magazin e for explosive .. 
Store ". . . . . . . . 
Furnace, kiln, or fire for the use of any boiler, engine, or machi.ne, or for 

any mallufacturing purposes .. 
Public railway .. . . . . • • . . . . . .. 
Dwelling house, with the consE;nt in writing of the occupwr 
Dwelling house, without such consent .. 
Factory not belonging to Government 
Church or chapel 
UnivCl'sity, college, or school 
Hospital or public institution 
Town hall or court of justice 
Covered market. . . . . . . . . . . . . . . . . 
Theatre or building wherein persons are accustomed to asse~ble .. 
Public building in charge of the Commissioners of Her MaJesty's Works 

and Public Buildings. · . . 
Factory or magazine occupied by a Secretary of State, the CommlS.slOners 

of the Admiralty, or other Department of the Governme~t,. wlth the 
conscnt., in writing, of the Secretary of State, CommISsIOners, or 
Department 

Do. without such consent . . . . 
Palace or house of residence of Her Majesty, Her Heirs, and Successors •• 

Not less than 

{l 

Provided that., in the case of any building or work above mentioned which is so 
screened from the magazine by the natural features of the ground, or by good und 
sufficient artificial mounds of earth as not to be visible from any part of such magazine, 
the distance assigned above as that to be observed between such building or work and 
the magazine may be reduced by one-half. 

Provided also that, in the case of any building or work above mentioned which is 
so screened fi'oIh the magazine by an intervening- hill that, a line drawn from any part 
of such building or work t.o any part of such magazine would pass through such bill, 
the distance assigned by this schedule as that to be observed between such building 
and work and the magazine may be reduced by three-fourths, subject nevertheless to a 
notification in writing from a Government Inspector that, in his judgment the interven­
ing hill, in respect of which such reduction is claimed, is not of a character to justify 
such reduction, 'whereupon this proviso authorising such reduction as aforesaid shall be 
deemed not to apply in respect of the said building or work. 

APPENDIX XIII. 

COpy of Forms used for Factory Licences granted by the Home Office. 

No. 

Home Office } 
Registry No. 

Licencee's Name, 

" 
" 

Calling, 

Address, 

rCounty, 
Situation of the ~ Parish 

Factory. L ' 
Place, 

EXPLOSIVES AOT, 1875 (38 VIOT. c. 17). 

Form A. 

Factory Licence. 

EXPLOSIVES. 

In pursuance of the power vested in me by the above·mentioned Act, I, the 
Right Hon. 
one of Her Majesty's Principal Secretaries of State, grant and confirm this licence, 
authorising explosive to be manufactured at the factory at the above-named situation, 
subject to the provisions of the said Act, and of any Orders in Council, Orders of a 
Secretary, byelaws, regulations, and rules made and to be made thereunder, and in 
force for the time being, and subject to the terms hereunto annexed. 

HOME OFFICE, WHITEHALL, 

day of 

(See alternative Form in case of Firework Factories.) 

TERMS OF LICENOE. 

The following are the terms annexed to the Licence No. 
feh: a factory for 

From A. 

dated 

1. The site of the factory shall be that shown on the plan signed by a Government 
Inspector hereto attached, 

2. The dista~ces ~o be maintained between the factory, and such buildings and 
works as are r:;peCIfied m the ' schedule hereto, shall be those set forth in 
the said schedule; and ~f ~t any t.ime after t~e grant of this licencE', by reason of the 
approaeh of any :such buddmgs or works, the bctory ceases to be beyon l the distances 
therein speeified, this liceqce shall cease to autllOi-ise the use of tlie factdry for the 
manufacture of explosives. . 

3. The mounds, buildings, and works on or connected with the factory shall be 
those shown on the aforesaid plan, and their construction shall be 

4. No explosive shall be manufactured at the factory other than 
5. '1'he processes to be carried on in each part of the factory, and the p:ace at 

which each such process is to be carried on, shall be . 

~ K 
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6. The limitations set forth in the schedul e hereto, as to the description and 
amount of explosive and ingredients and article.s liable to spontaneous ignition, or 
inflammable or otherwise dangerous, shall b e duly observed. 

7. 'rhe maximum number of persons to b e employed in each building of the 
factory shall be 

8. All the outer clothing of all persons en gaged in any danger building shall be of 
woollen or other uninflammable material; an d no pockets shall be worn by any person 
employed in any danger building. 

9. Good and sufficient escap e for all persons employed in any danger buildings; 
and every building in which explosive is present, or is liable so to b e, shall be provided 
;lnd maintained in connection with each such bnilding . 

(This Form is used in case f a Firework Factory.) 

TERM Ol~ LICENCE. 

Form Alii' (3). 

The following are the terms anne.' d 1, 1.1 1 Lioence No. dated 
for a fructory for fireworks :-

1. The site of the fa tory ab:\ll 1 l,hnt AllOWIl on the plan signed by the Govern­
m.ent Inspeetor h ereto aUa h <l. 

2. The distances t o b )11[tintn.in d h olw( ( It i ll ['a ·t 1'y, and sueh Quildings and 
works as ar spe ift 1 in t l ,, ·11 (' (\111 h. l' to, shall 1 those set forth in 
the said seh du) ; n.n 1 if n.t O,11 Y im afl, I' til \ T:tllt nC t.h iR)j lice, by l' ·:l.son of the 
app'oach of any sl1 ('h hl1i ldin gs or , orh, h ['n·t l',\' 'as s t b o beyon1 the distances 
thEn'ein speoii; 'd, thi s li cen' fl h ~ll c as t authorise the use of the factory for the 
.:uanufactur of e.. 10 iv . 

3. Tho mounds, buildings, an 1 works on or connected with the factory shall be 
those shown on the said site, on the aforesaid plan, and their constnlction shall be as 
specifier! in the schedule hereto. Each of the danger builclings shall be 
one storey only. 

4. No explosive shall b e manufactured at the factory other than fireworks as defined 
in an Order in Council classifying explosives made under the l06th Section of the said 
Act. 

5. The processes to b e carried on in each part of the factory, and the place at 
which each such process is to b e carried on, shall be those specified in the 
schedule hereto. 

6. The limitations set forth in the schedule hereto, as to the descriptioll 
and amonnt of explosive and ingredients and articles liable to spontaneous ignition, or 
inflammable or otherwise clangerous, shall b e duly observed. 

7. The maximum number of persons to b e employed in each building of the 
factory shall be that stated in the schedule hereto, and when no limitation 
is expressed the number may be milimited. 

8. Each of the following shall be de81ued a danger building :-

1. Every magazine. 
2. Every building ill which anyone or more of th following operations is 

carried on, viz. :-

(a.) The mi.'ing, 01' preparing, 01' packiu f any explosive other 
than manufactured firework pI' t ·t d by a case. 

(b.) The filling or charging of cases with xplosive. 

(c.) The'breaking up or unmaking f any explosive. , 

3. Every building in which guU! owder or laos explosive composition, or fire­
work unprotected by a case, is present or is liable so to be. 

And every other building in the fact ry shall b e exempt from being 
deemed a danger building. 

9, _~ll the outer clothing of all persons engaged in any danger buildings shall be of 
woollen or other uninfiammable material. . 

. ~O. Good and sufficient means of escape for all porsons employed in every danger 
hmldmg and every bnilding in which any explosive is present or is liable so to be, shall 
be pro,;ided and rnaiDtainecl in connection vvith each such building. 
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Form. At 

Distinguishing number, 
letter, or name of builliing, 

mOlmd, or work on plan 
attached to licence. 

Construction of building, mound, or work 

Distinguishing " 
nnmber, letter or ~~pl?hcatlOn of 
name of building', bUlldmg: rO,om,. or 
l'omn 0 ' place on I place, 01 p,lOCei:'S 
plan att.ached to I' to. be c~rl:16d on 

licence, ther em, 

SOHEDULE. 

E~plosi~e allowed or ingredients 01' 

at:tlCles hable to spontaneous ignition 
or Hlflammable. or otherwise (!two'erous 
and limitation cf quantity to be in each 

building, room, or place. 

Limitation of 
number of work­

people to be in each 
build ing" room, 0 1' 

place, 

I --~r---I----+--~---~------' 

.\ 

Form A** . . 
• 1m LE. 

~istan~es. to, be maintained betw n. a?h , danger building (other than the 
factOly magazmes) of the factory, and oLh ' 1' bmldmgs and works outside the factory:-

From ov ry 
M.ineral or private railway, whether war)' d by steam 01' otherwise 
HIghway or public footpath . . . . . . . . . . • • 
Promenade or op'en pl~ce of r esort for tho public or for persons' ~arryU;~, 

on any trade or busmess. b 

Canal or navigable water 
Dock .. .. .. •• •• 
River wall or sea wall .• •• • • 
Pier or j etty •• •• 
Reservoir. . •• •• 
Room ~r w~rksh6p in conl1ectio,n with· any magazine, sto; ;, or l'egister~d 

premIses m pursuance of SectIOn 46 or Section 47 of the Act. 
Any o~her room or workshop o~· any shop • • • • • • 
Maga'l;me for explosive .. 
Store " . . 

•• . . • • 
•• •• 
•• . . 

Not less than 
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From every Not less than 
Furnace, kiln, or fire for the ilse of any boiler, engine, or machine, 01' 

for any manufacturing purpose. 
Public railway .. 
Dwelling' house, with the consent, in writing, of the occupier 
Dwelling house, without such consent .. 
Factory not belonging to Government 
Church or chapel . . . . . . 
University, college, or school 
Hospital or publi~ institution 
Town hall 01' court of justiee 
Covered market .. 
'rheatre or building wherein persons are accustomed t o mlf!e mble .. 
Public building in charge of the Commissioners of Her Majesty's 'Works 

and Public Buildings. 
Factory 01' mae,'azine occupied by a Secreta!'y of State, the Commissioners 

of the AdmIralty, or other Department of the Govel'llment, with the 
consent, in writing, of the Secretary of State, Commissioners, or Depart­
ment. 

Ditto, without such consent 
Palace or house of residence of Her Majesty, Her Heirs, and Successors .. 

SOHEDULE. 

Form AU" 

Didances to mail1t.f1,jncd between each factory, magazine of t.he factory, and ot.her 
buildings and works out 'ide t.he factory :-

From every Not less than 
Mineral or private railway, whether worked by steam or otherwise 
Highway or public footpat.h • • • . • . . . . . • . 
Promenade or open place of resort for the public or for persons carrying 

on any trade or business. 
Canal or navigable water 
Dock 
River wall or sea wall 
Pier or jetty 
Reservoir .. 
Room or workshop in connection with any magazine, store, or registered 

premises in pursuance of Section 46 01' Section 47 of the Act. 
Any other room or workshop, 01' any shop .. . • • , 
Magazine for explosive •• 
Store " . 
Furnace, kiln, 01' fire for the use of any boiler, engine, or machine, or for 

any manufacturillg purpose. 
Public railway •• 
Dwelling-house, witlt with the consent, in writing, of the occupier 

Ditto, without such consent. . . . . . • . • . 
Factory, not belonging to Govel'llment 
Church or chapel 
Universit.y, college, or school 
Hospit.al or public institution 
'l'own haU or court of justice 
Covered market .. 
Theatre or building wherein persons arc accustomed to assemble .. 
Public building in charge of the Commissioners of Her Majel>ty's Works 

and Public Buildings. • 
Factory or magazine occupied by a Secretary of State, the Commissioners 

of t.he Admiralty, . 01' other Department. of t.he Govell1ment, with t.he 
consent, in writ.inSt; of the SecretaTY of State, Commiss.loners, or Depart-
nlent. • J • ) 

Ditto, without such consent • , .. 
Palace or house of residence of Her Majesty, Her Heirs, and Successors .• 

. ' --~~------------
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Handed to the Committee by Colonel A. PM'd, one of 1hr t!J' •• luspec/m'8 of E.vplosives , 

TABLE SHOWING DISTANCES FROM PROTECTED WORKS 
MAGAZINE8 AND OTHER DANGER BUILDINGS. 

IN any case where the Protected Work is effe t' I . 'd f . ' tl ' b th t I f 
or mound the distance from that Prote~tr;; \Vscke(nt: ro~ the Magazllle or Dangel' Bllilclir ,e) ,I '~~ J Y ~ na tra tawresr of t~e ground or by good and substanti.ll artificial mounds of carth or 
distance f;'om Her lIIa i esty's p,'laces t b ' I °tll" except . or qnantities of 1,000 lb. and unll WI 'e.::e uce( one- a. )roVlded tha t when a natural hill so intervenes as to aifo]'(1 a degree of " " , 0 e es Jan two IUlles, _ , f f' ,I I . ht t'h t I' e dl'awn from any part of the Mao-azine or Danger Buildin!Y to ,lny part of the Protected Work in question will pass through the intervening g~'ound 

Ie use 0 sue 1 JeJg a a ill • '" , '" . • h . h '1' bl 'II b ddt t, I h we er IS the 
tiOll. which in the opinion of a Government Inspector justifies a further reductlOll, the distance s own III tea e WI e 1'<' uce 0 one-qual' el. n no case, 0 v , 

The figures in italics are the distances to ; observed when Gunpowder only is to be stored or other Explosives up to the cqui valent of 5,000 lb. Ipowder, every half pound of such other explosive (with certain exceptions) being reckoned as 1 lb . of Gunpowder. 

~---O-U-N-~---O-F---~-~-!-'L-V-ti-IV--E---T-O--B--E-r-----Ir----If'-----.,-t-o-u-,-. I.-----,:-t-. :-~n-------~----TI ----~--~----~--.~--
, 

ALLOWED IN THE fuc:\Z II, E 1 v _. v 

OR DANG 1m H UILUING • • " pounds 500 [,oro 2,000 3,000 4,000 5,000 6,000 7,000 18,000 9,000 '~~~t ll,OOC 12,000 l :l,OOO 14,000 15,000 

DISTANCES TO BE KEPT CLEAU 
FUO.lf-

Room used in cOlllJeetion with 
the magazine, in pursuance of 
Section 46 of the Act .. yds. 50 

35 
50 
35 

50 5] 52 52 53 53 54 54 55 
Workshop used in connection 

with the mag'azioe, in po,.­
suance of Section 47 of the 
Act (see note (b») _ • • . 

Mineral or private rail way, 
whethel' .worked by steam or 
otherwise . . _ . . . 

Highway or public footpath .. 
PromenadE) or open place of 

resort for the public or fo r 
pe,.sons carrying on any 
trade or business •. 

Canal or navigable water . . 
Dock .. " .. .. 
River wall or sea water. . . . 
Pier or jetty . • . . . . 
Reservoir • . ._ " 
Room or workshop in con-

nection with another maga­
zine, store, or regi tered 
premises " " .. 

Any other room or work bop 
or any shop . . " " 

Magazine for explosive . . 
Store ., .... 
Furnace, kiln, or fire for th(' 

use of any boiler, engine, or 
machine, or for any manu-
facturing' purpose . . . . 

Pllblic raihl"aY .• . . . . 

the con­
of tile 

" 

" 
" 

I! 

" 
" 
" 
" 
" 

I! 

" 
I! 

" 

" 
" 

" 

" 
" 

I! 

" 
" 
" 
" 
" 

100 
65 

" 
" 
" 

" 
" 

75 
50 

" 

" 
" 
" 
" 
" 
" 

150 
100 

" 
" 
" 

" 
" 

100 
75 

" 
" 

" 
" 
" 
" 
" 
" 

200 
150 

I! 

" 
" 

" 
" 

101 
90 

" 
" 

" 
" 
" 
" 
" 
" 

200 
175 

" 
" 
" 

Dwelling-house, willL 
sent, in w,.iting, 
occupier .. .. 7':'""" 1- 50 75 100 

I 3.5 50 75 
110 

',- 90 Dwelling-honse, teithOll1 sud) 1 ___ :::+ - :::-::-_ f-
COllsent . • . . . . "I (!f0 r 1.'10 200 

65 rOO {50 
Factory not belollginp· 0 G 0-

240 
f75 

102 104 105 106 108 109 

" 
" 

" 
" 

" I 
" 

" 
" " 

" 
" 
" 

200 

0' 
" 
" 

" 215 
200 

120 
100 

280 
200 

" 
I! 

" 
" 

200 

" 
" 
" 

" 225 
210 

130 
flO 

320 
255 

" 
" 

" 
" 
" 
" 
" 
" 

200 

" ,. 
" 

140 
f25 

36,:i 
310 

" 
" 

" 
" 
" 
" 
" 
" 

200 

" 
" 
" 

" 240 
230 

145 
140 

405 
360 

" 
" 

" 
" 

" 
" 
" 

200 

" 
" 
" -

" 250 
245 

155 
150 

" 
" 

" 
" 
" 
" 
" 
" 

200 

" 
" 
" 

" 255 

165 
16(1 

~85 
470 

ll' III 

" " " " 

" " " I! 

" , . 1 ,. 

" 
I! J " " " 

20( 1
205 

" 
" 
" 

17. 

" 
" 
" 

180 

525 560 

vel'nmeot • • • • • . 1,1 I " 
Church or chaR~ . • . ./" " " " u (-- " .. , 

" " 
" 

" " ( " University, c ege, 01' school " ,. " 
Hospitru r. mblie in titution .. ., " 
Town J.,d I (JI' court of justice . . " 
Covel U Illarkl't . . . . . • " 
T eMre 0)' building ",herein 

1)8r80 118 are accust.omeel to 
UMi;(H2IltIre • • • • • • 

Pulllie; bu ilding in charge of 
+} • ., Commissioners of Her 
Majesty'S Works and Public 
Buildings .. " .. 

Factory or magazine occupied 
by a Secl'etary of State, t ile 
Commissioners of the Ad-
miralty, or otber Department 
of the Government, with the 
consent, in writing, of the 
t)ecretary of State, Commis-

" 

" 

" 
" 

" 

" 

,. 
" I! 

" " 
" " 
" " 

" " 

" " 

I! 

" 
" 
I! 

I! 

" 

" 

" " " " " 880 1,320 1,760 1,71l0 

sioners, or Departmen t .. 
Do. witlL<fUt such consent 

" 

" 

" 
" 
" 

" 

" 

" 
" 
" 
" 
" 

" 

" 

" 
" 
" 
" 
" 

" 

" 

" 
" 
" 
" 
" 

" 

" 

" 
" 
" 
" 

" 

" 

" 
" 
" 
" 
" 

" 

" 

" 
" 
" 
" 
" 

" 

" 

" " " " " " ,. 

" 

" ,. 
" 

" 

" 

56 

112 

" 
I! 

" 
" 
" 
" 
" 
" 

210 

" 
" 
" 

280 

190 

500 

" 
" 
" 
" 
" 
l' 

" 

" 

56 

113 

" 
" 

" 
" 
" 
" 
" 

215 

" 
" 
" 

" 2:;5 

I 
200 

625 

" 
" 
" 

" ., 

" 

57 

114 

" 
" 

" 
" 
" 
" 
" 
" 

220 

" ,. 
" 

290 

2 j 

57 

" 
" 

" 
" 
" 
" 
" 
" 

225 

" 
" 
" 

300 

58 

116 

" 
" 

" 
" 
" 
" ., 
" 

230 

" 
" 
" 

305 

58 

117 

" 
" 

" 
" 
" 
" 
" 
" 

235 

" 
" 
" 

31'0 

230 

i50 

59 

11 

" 
" 

" 
" 
" 
" 
" 
" 

240 

" 
" 
" 

" 315 

785 

59 

119 

" ,. 

" 
" 
" 
" 
" 
" 

245 

" 
" 
" 

245 

815 

., 
" ., 
,. 

60 61 

I 
120 J22 

" " 
" " 

I! 

" 
" 
" 
" 
" 

250 

" 
" 
" 

33'0 I 

250 

850 

" 
" 
" 
" 
" 
" 

,. 

" 
" 
" 
" 
" 
" 

265 

" 
" 
" 

., 
345 

265 

920 

" 
" 
" 
" 
" 
" 

" 

" 

62 63 

124 126 

" " 
" " 

" 
" 
" 
" 
" 
" 

280 

" 
" 
" 

" 355 

280 

" 
" 
" 
" 
" 

295 

" 
" 
" 

" 370 

295 

64 

128 

" 
" 

" 
" 
" 
" 
" 
" 

310 

" 
" 
"' 

" 380 

65 

130 

" 
" 

" 
" 
" 
" 
" 
" 

325 

" 
" 
" 

325 

66 

132 

" 
" 

" 
" 
" 
" 
" 
" 

340 

I! 

" 
" 

" 410 

340 

67 

134 

" 
" 

" 
" 
" 
" 
" 

355 

" 

" 

355 

68 

i 136 I 

I I j 

" 

J 
" 
" 
" 
" 
" 

70 

140 

" 
" 

" 
" 
" 
" 
" 
" 

370 ~ 400 
'""' l-

" 
I 1,1 

" 
" " 
" " 

I 

I 

71 

142 

" 
" 

" 
" 
" 
" 
" 
" 

415 

" 
" 
" 

72 

144 

" 
" 

., 
,. 
" 
" 
" 
" 

430 

" 
" 
" 

~ , \ , , ~, " . 
435 41 460 475 48:> 

I 

990 1,060 1,130 1,200 11,265 1,330 

370 I at 400 1 415 431i 

"'+'11,525 1,,"" I,G" 

" 
" 
" 
" 
" 
" 

" 

" 

" 
" 
" 
" 
" 
" 

" 
" 
" 
" 
" 
" 

" 

" 

" 
" 
" 
" 
" 
" 

" 

" 

" 
" 
" 
" 
" 
" 

" 

" 

" 
" 
" 
" 
" 
" 

" 

1::[:: 
" ", 
" 

" 

" 

" 
I 

) 

, 

" " " 
" " " 
" " 
" " " 
" " " 
" " 

., 

" 

" " " 

73 

146 

" 
" 

" 
" 
" 
" 
" 
" 

445 

" 
" 
" 

" 500 

74 

148 

" 
" 

" 
" 
" 

" 
" 
" 

460 

" 
" 
" 

,. 
510 

75 

150 

" 
" 

" 
" 
" 
" 
" 
" 

475 

" 
" 
" 

" 525 

76 

152 

" 
" 

" 
" 
" 
" 
" 
" 

4~0 

" 
" 
" 

77 

154 

" 
" 

" 
" 
" 
" 
" 
" 

505 

" 
" 
" 

78 

156 

,. 
" 

" 
" 
" 
" 
" 
" 

520 

" 
" 
" 

79 

158 

" 
" 

" 
" 
" 
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" 

., 
" 
" 
" 
" 
" 

595 

" 
" 
" 

" 630 

84· 

168 

" 
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., 
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" 
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670 680 
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" ,. 
'720 73.) 
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730 

" 
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Successors . . . . . . miles 

585 880 1,320 f,540 

2 2 2 2;} 

1,805 1,825 1,850 1,870 l.S90 1,910 1 930 
1,760 1,790 f,820 1,850 1,880 1,905 ' - I , ". " " " . , " " -- - ,: 2.095 2,1io 2,145 2,180 2,i)15 2,255 2,2'90 2,325 12,3(;0 2,395 do 2,465 2,500 2'~35 2,570 2,605 2,640 2,675 2,710 2,745 2,780 2,815 2,850 2,885 2,920 2,955 2,9'90 3,021'. 3,060 3, 'ioo 3,135 3,170 13)05 3,240 3,im 3,310 3,345 3,380 3,4l5 3,450 3,48i> 3,520 

2 :1 

\ 

2-~- 2"-• 

NOTES.- (a) This table fu .. rnishes the basis on which apl)lic:~t 
(b.) Buildings and magazines inside a factory will be 
(c.) Detonators may be kept in an annexe near to 01' 

(1.) The amount of explosive cOlltained in the 
(2.) The detonator anllexe must be so coustrUi 

3l. 
2 4 

IlSceptible to modification under pecial Ci:rclllllstanccs. 
eacb otber specified in the second (Workshop) line of the table, 

'ug conditions:-

I 

4l! 
4 5i 6 6! 7 7 7t 

I 
8 8 8t 

I 

'rile same rue will ~pply to two or more magazines, 1101 in a factory, belonging to the same occupier or by mutual cOllsent of the respective occupiers. 

8;> 
4 9 

~ reckoned in the pro~ortion of not ~ess than 2:1 lb .• of explosi ve pCI' 1,000 c1etonat01'f (This proportiou, represents roughly about 44,000 detonators of " sextuple" strength; with detonators of gre(lter strength the number would be of course less.) 
nry and 3 feet of air-space shall mterven<:> betwe1<lu any detoDator~ ill soch anne nel the interior of , the main magazine. 

9..i 
4 10 
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AP.PENDIX XV. 

BUR 'UN 
[I' A] m~ H '( .N'l' INJN E.X.E. GRAIN. 

A w j -illg' Luh, (ollllLilliIlP; 00 lb. E.X.E. grain, W1H plf\. <1 11 • Ittro of a wooden 
platform ( o mil 1'!IC·tinll de HC' rib d b low) covered w;th l ath l' hi 1 I • 

Th P \ (1 ']' WIIH look n.lJcl barrel unheaded. AN . 10 1 Lrio tub was placed 
on t p or 1.11 )low r n,lI cl fir d. Result-tub blown to pieoes, xpl sion violent, no 
damn. t p ln,IJ l'lll, t h b ttom of the tub remaining on the platform close to its 
rig iJl!d po·j Lioll. 

JI1 til 11 xt experirnent the arrangements were as above, but a small hole was 
bol' d near the bottom of the tub, and a small low tension primer inserted thl'Ough 
th e hole into the powder and fired. Result-a much more violent explosion than 
before, pieces of tub blown further and platform damaged. Over an area of about 
3 feet by 4 feet, the boards completely broken, and baulk under the explosion, broken 
and driven into the ground. 

l"t March, 1894. 

E. BAINBRIDGE, Colonel, R.A., 

Supe1intendent Royal Labomto1'Y' 

APPENDIX XVI. 

SUMMARY of Causes when cA· id nLS in the Manufacture of Gunpowder may 
proceed. Prepared by 1)1 1 Majcndie, C.B., Her Majesty's Chief 
Inspector of Explosives. 

A-Ca~{ses immediately connected witl~ Tools 01' jJlacl~ine1'Y' 

1. Inherent defect in construction of machinery or implements. 

2. Defective working of machine or tools, due to-­

(1.) Fracture 01' distortion by weal' or otherwise. 
(2.) Clogging. 

(3.) Other disturbance. 

(4.) Improper application. 

3. Fall of tool or portion of machinel'y. 

4. Heated bearing', 
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APPENDIX XV. 

BURSTING OF BARRELS CONTAINING E.X.E. GRAIN. 

A mjxing tub, containing' 90 lb. E.X.E. grain, was placed on centre of a wooden 
platform (construction described below) covered w~th leather hide. 

The powder was loose and barrel unheaded. A No. 10 electric tube was placed 
on top of the powder and fired. Result-tub blown to pieces, explosion violent, no 
damage to platform, the bottom of the tub remaining on the platform close to its 
original position. 

In the next experiment the arrangements were as above, but a small hole was 
bored near the bottom of the tub, and a small low t ension primer inserted through 
the hole into the powder and fired. Result-a much more violent explosion than 
before, pieces of tub blown further and platform damaged. Over an area of about 
3 feet by 4 feet, the boards completely broken, and baulk under the explosion, broken 
and driven into the ground. 

1st March, 1894. 

E. BAINBRIDGE, Colonel, B.A., 
Superintendent Royal Labomtory. 

APPENDIX XVI. 

SUMMARY of Causes whence Accidents in the Manufacture of Gunpowder may 
proceed. Prepared by Colonel Majendie, C.B., Her Majesty's Chief 
Inspector of Explosives. 

A--Ca:!ses immediately connected with 'Tools 01' Macl~inel'y. 

1. Inherent defect in construction of machinery or implements. 

2. Defective working of machine or tools, due to-" 

(1.) Fracture OJ: distortion by wear or otherwise. 

(2.) Clogging. 

(3.) Other disturbance. 

(4.) Improper application. 

3. Fall of tool 01' portion of machinel'Y. 

4. Heated bearing. 

5. Ignition caused in repairing or cleaning machinery. 

(45) 
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APPENDIX XVII. 
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LIST of Explosions and F ires at the Royal Gunpo'Wder Factory, Waltham Abbey, from 1Gth June, 1870, to 13th December, 1893. 

Date amI hour. 

16th June, 1870, 
11.12 a.m. 

28th February, 1871, 
8.30 p.m. 

17th July, 1871, 
10 p.m. 

21st May, 1873, 
12.15 p.m. 

25th July, 1873, 
9.30 p .m. 

6th October, 1873, 
9 p.m. 

19th May, 18'74, 
1 a.m. 

15th July, 1876, 
12.15 a.m • . 

House. 

Press house and granu­
lating house, Lower 
Island. 

No.2 mill, mill head 

Nature of accident. 

Explosion of " press 
cake" while unloading 
press, the granulating 
house subsequently ex­
ploding. 

Explosiou of " green 
charge" of gunpowder. 

I n juries t<> workmen. 

F i\"e men killed, ten in­
jured. 

lli. Edward Findlay, 
a;;~istant master worker, 
lind Mr. Seely of the 
Kame's Company, 
5e\"erely btu'nt. 

No. 10 mill, Lower bland I Explorumor"millc~": XODe 
for pebble po1fder. 

No.9 mill, group ".A" 
steam mills. 

No.6 mill, mill head 

No.1 mill, mill head 

No.1 mill, mill head 

Explosion o~ "dust I Xonc 
charge" of gunpowder. 

Explosion of 
charge " of 
powder. 

green I Kone 
pebble 

Mill "fired" while run· I None 
ning on charcoal. 

Explosion of picric powder,1 None 
(57 pel' cent. saltpetre, 
43 pel' cent. picrate of 
ammonia) . 

Group" .A " steam mills •• 1 Explosion of a '" green I None 
charge" of gunpowder. 

Damage to buildings. 

Both buildings, also the 
machinery in them, 
completely destroyed . 

No damage by the actual 
explosion (which was 
slight). Slight damage 
by fire. 

Dmn!l.gc to plam. 

Completcly dcst-r:>yed 
(in both hous~). 

None 

Cause of accident. 

'Probably due to a particle of iron 01' grit in the "pl'es~ 
t%ke.D which was being separated, after pressing, by 
one of the deceased mell (Simpson), who was using 
the ~on spud :md mallet, when the explosion 
took ¢see. 

!Jplooior. tool 
been got iI: 

imIned!stel. after the runners had 
..... Probab!p ea~e not stated. 

V CI'Y slight R llnnel'S and mill bed I K ot stated. 
slightly injured. 

Considerable, cstimated I Not scriolls 
cost of repair at 75t. to 
100l. 

Very slight •• I None 

None Nonc 

None .. , None 

.A few panes of glass in I None 
skylight broken and 
canvas roof torn off in 
a few places. 

Could not be :L~ 

Proba'>!e tat....."('. a !!tmmcbll bolt, wll i(' h held Ole 
.. plough" lothe plollgl\·arm, broke, undtlla rm1l1('J'~ 
.. skidded" o.er it I'J'orb cing friction enough (0 

catL't' exp!orion. 

11ill !:!td ~n UIlflc1' rcpai,', ,in cl "':15 run '011 chul'conl 
prerious to being put·· ·del'. Causa 0 (' "firing" 
not di.-co, ercd. 

11u..<t lulte bee" dt:c to the acciclen tall)]'cEcl1(,(' of som e 
particles of iron 01' gri t upon the bed of the mill. 

Xo apparent causc assignablc. Pl'olnlbly occulTcd 
through onc of the rllnnors coming in cout"ct with 
(ltc bed. 

-1 
CJ) 

-.1 
t:.O 

\ 
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APPENDIX XVIII. 

EXTRACTED from the App ndi,' t Lh 
House of Commons on I~xpl fi l 

pages 366 and 367.) 

P Pill! IT N I)lnl) IN 13 

port from the Select Committee of the 
~ u stances, 1874. (Appendix, No. 19, 

MAJ It 1AJ III I lie. 

LIST of Arti 1 A rOlll1 I I I. I l·iO II A (. i1l1 H in Lh ~uop wd rvV l'ks at Waltham Abh y, or 
in Ban l li of' G 1I111)(lWd I" aL Lilt v mmcnt Establishm nts at PUl'fie t and Wool-
wich, :\ 11 ([ Itl. l ~!' Ii nl. U posiL d at Waltham Abbey. 

Th foll wing list shows that, even with the strictest precautions and the most 
s l'upul us vigilance, there is no absolute security that all risks which attend the storage, 
n .anufacture, and mavipulation of powder can be invariably estimated. Jt is, therefore, 
imprudent to assume that even those buildings which (from their freedom from com­
plicated or dangerous machinery) are comparatively free from the more serious manu­
facturing risks-such as magazines, and the packing rooms, dusting and glazing houses 
of gunpowder factories-are wholly free from the risk of explosion. To the following 
list may be added a case which occurred a few years ago, when a lucifer match was 
found, with some percussion caps, in a barrel of Uovernment gunpowder at the Royal 
Cartridge Fact,ory, Woolwich. This barrel of powder had come from a Government 
magazine. 

In anot.her case a detonating tube was found by Major Keates, R.A., in a barrel of 
gunpowder at the Government establishment at Bull Point. 

D. MAJENDIE, Majo7', R.A., 
Her Majesty's Inspector of Gunpowde1' Works. 

I Ii., /, oj ./1l'ti '/('.'1 in lite Itpoo((1'Cl. 

1. Iron llU!., 1 ~ ill ·ll (H Ii!(wt l'(\ hy ill · 11 L1Ii·k. Found in the charcoal mill while 
grinding dogwood. Hy i(. 1.I11" ( I ( ; (1 "Ii WI I" bl" Lit of the pit wheel~ 23rd April, 1857. , 

2. Piece of beech wooci, [j~ ill · 11 H IOll g. :! ill h R "rid, f inch thick. Found on the 
screons of No.2 granulat.ing rna ·hill ,I 1'1. I' pltSsin ,. Lhc top pail' of rollers. 7th October, 
1859. 

3. Stone, It inches by If in·h li'Llti 1-, I·' und on top plates while loading No.1 
press. 20th February, 1860. 

4. Stone, t mch square. Found III pl' ss cake at No.1 press when unloading. 
March, 1860. 

5. tron fragments. Found on b cl f steam ~ill D, when vertical shaft broke. 
17th July, 1860. 

6. Iron key of cupboard. Foun 1 in the chucks from the granulating machine No.1 
while making Enfield rifle powder. 1tlth Jun e, 1861. ' , 

7. Knife blaaes, &c. Found in charcoal mill while grinding. 20th September, 1861. 

8. Iron bolt, Ii illches at head, 42 inches long. Found on the south end of No. 11 
mill, L.J. The runners had passed over it. 7th November, 1861. 

. 9. Cop~er knob-cov~r of lubricator, 2t inches diameter. 'l'aken from No, 1 granu­
latmg ma b111e, after havmg passed through. the top pair of rollers. January, 1864. 

10. Pi ces of iron, ot inches by It inches, k inch thick. Found in the press plates of 
No.2 press while loading the press. 8th August, 1864. 

11. CopeI' bolt, ~4 inches diameter head, 3! inches long. Found on the bed at the 
north end of ~ o. 4 mill. It, had been brou~ht there.in a dust charge, as the washer ancl 
part of the nut were fOlmd III the granulatmg machuie next day. 12th May, ] 865. 
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12. Copper bolt, ~ inch at head, 2t inch es long. Found under the curb of No. G 
mill. 'fhi8 bolt b elonged to a reel at No. 1 dusting house, and was sent from there in 
a dust charge. Caused the explosion of the north end of the mill, and also the north 
end of No. 3 mill, on the opposite side of Mill H ead; both mills on dust charges ot 
R.L.G. 13th June, 1866. 

13. Copper bolt to fast en sCl'ee~s to fr~me, 1 t inch es at top, 2;i- inches long. 
Shaken out of the lower screens of No.2 granulating machine, having b een taken up 
with the chucks, and passed all through the machine. 13th December, lS66. 

14. Piece of iron, 2t inches long, ~ inch diamet.er. Found in a bundle of dogwood 
at the cylinder house. 19th May, 186S. 

15. Pieces of iron, from 5 inches to i\ inches lon g, t inch diamet er. Found while 
piqking dogwood charcoal at different times. 15t.h December, 1868. 

16. Grit. Found in n ew magazine, h aving fallen £1'om j oints of brickwork. 16th 
July, 1869. 

17. Copper bolt to fasten plough, ~ in h s long . Found on the bed of No. 12 mill, 
north end, while the millman was un ] 1l1'n'in g , the runners having passed over it several 
times without causing explosion. 31Flt Au :ust, 1869. 

18. Steel needle. Foun 1 in L. (J . p owcl l' r cceived from TJpnor, while examining; at 
Purfleet. 22nd November, 1 9. 

19. Au iron riy i h ad. [1'O IIIl (l ill hn.IToalllli ll wllil ' g rinding common charcoal. 
13th April, 1 70. 

20. An .iron riv t head. 

21. Small pieces of iron. 
:in powder and other houses. 

1 ou nd wllil l Vi 'I' ill g ·II HI' '0: I. pril 1870. 

Found in cot.ton wast SUI ~ li d fo1' I aning machinery 
Sept~mber, 1870. 

22. Small pieces of iron and iron wire. Found in cotton 'waste supplied for clean·, 
ing machinery in powder and other houses. October, 1870. 

23. Bullets and caps . Found in R.F.G. powder, sent from P Ul·fleet for r edust ing 
March, 1871. 

24. Copper t ack. Found in a b arrel of blank R.F.G. powder while being sifted iu 
i h e RoyaLLaboratory, Woolwich. 15th August, 1871. 

25. Copper nails and piece of copper hoop. Found in n. barrcl of returned Service 
L.G. powder sent to Woolwich for small-arm ammunition. 1871. 

26. Clay pipe. Found while picking dogwood charcoal; it had been enclosed in [ t 

bundle of dogwood, and was burnt with it. 5th July, 1872. 

27. Small stones. Found at W oolwich, in a barrel of powder, marked (Po'wder, 
L.G., 100, redusted, July, 1872). 13th August, 1872. 

28 . Copper nail, 2 inchos long. Found in a piece of picric mill cake, on breaking it 
, up for granulating . 19th December, 1872. 

29. Stones. Fonnd at No.1 dusting house, while sifting F.G . powder for redust­
mg. 20th December, 1872. 

30. Stones. Fonnd at No.1 dusting house, while sifting F.G.-powder for redust-
lll [~ . 24th D ecember, 1872. ' 

31. Copper nail and caked powder. 
powder, marked from examination, 1872. 

Found at Royal L aboratory in a barrel of L.G. 
February, 1873, 

32. Bullets, cartridges, caps, &c. Found in powder received from Purfleet fol' 
. rodnsting . F ebruary, 1873. 

33. Bullets. Found in F.G. p owder, received from Plll'fieet for redusting . 
}'ebl'11ary> 1873. 

3-1. Iron bolt, 4;1 inches long, "~ inch in diameter. Found in a barrel of R.L.G. 
, powder, by Captain Majendie, R.A. 

35 , Refuse, hair, l~C. Found in powder at Purfleet, l' 'turn c1 for examination. 

3G. COppOl' chisel, 3 drams measure, iron stones, &c. P'ounc1 in powder sent to 
Waltham Abbey, for r eclusting . 

37. Pieces of iron. Found while grinding .charcoal. 

oS. Coppel' bolt, 3t inches long, 1 inch diamet er of h ead, fl'Om thc outside plough 
of No.6 mill. Found in _ the bed after causing the explosjon of south end of mine. 
25th Jl,lly, 1873. 
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INDEX . 

'1'111 '1ll1l1hl l'H I' r( l' III I,h (~u RI,i liS). 

A. 
Accide:nt-

Account. II, TI. HI innol', 7 19-31, 887-97. 
" ,,'I(lyd( 11, 1 !l0, D4. . 
" " I AU' mall , 4.90. 
" " lIar .4 90. 

'aw, :; of. suggested, (Findlay), 421, 489; (Nathan) , 656; (Beales), 1024; (Jac~son), 1237. 
(EphgTave), 1561-7, 15%-8; (J ohnson), 1716-18 ; (McOlintock), 1900-1. 

Uharacter of, (Findlay), 274, 281; (Sale and Huleatt), 533. - -
Point of origin of, (McClintock), 30-1, 1902-4; (Findlay) , 455; (Nathan), 657-9; (Skinn81', 

721,893-7; (.Jackson ), 1221-2; (Ephgrave) , 1568-72, 1582-4, 1611. 
State of weather at, &c., (McClintock), 10-11, 198-9; (Nathan), 696; (Skinner), 845, 869; 

(Jackson), 1200-2. 
Accidents, previous, at 'Waltham, (McClintock), 217; (Beales), 1025-30; (Jackson), 1216-17. 
ANDERSON, Dr. W., evidence of, 1-7. 

B. 
13AlJ,EY, fOl'emall-

Character of, (Chittenden), 1161.4; (Ephgrave), 1545-7. 
Found in river, C"lcOlintock), 11; (Skinner), 729; (Jackson), 1179. 
Searching by, (Wraighte), 1-l62-4. 
Statemellt of, (Findlay), 490; (Jackson), 1227-9. 

Barrels of powder-
Description of, (Me lintocl), ~7-~ O ; (Ti' indln.y), 28:3, ~ 85-G. 
Mode of bring-ins- ill Lo C', 111 hOIl , ( I fL I,!tIL(1) , 561-: , ii26-9, G19-0 ; (Skinner), 732-42; (Beales), 

1 OD - I ; (Ohil,IOlld(\II), 11 2H-!J - ( Ik lt<' ), L 254-7~ ; (I ~ph 'I'av ), 16i:18-41. 
Mod f IJring' ing' illto m ill hOIll'lI , r g Ul l l,!O Il It t o, (N aLh:1I1), 626, 637-44. 
Remaius f, in h OIl;! I rt. I' ('plw-lion, (Filldlay), 17~ ; ( a.thalJ), 666; (J ackson),1194-5 . 

BEALES, master willman, or, !102·10 GJ. 

Boat-
"Glean" area of, (Findlay), \!(;8-~). 
Damage to, (McClint.ock), 4 t-2; ( 1I'i lldl l.), $7-no· (.Jackson),1197. 

Boatmell, dnties of, (Brace), 1246-73. 
BRACE, A. 'V., boatman, evidence of, 1 2 ~ ti -7:1, 

c. 
Cam hO/lse--

Description of structure of, (lVIcOlil1 t.orl ), 12, 23-6, 32,200-5 and 1881; (Findlay), 240-57 ; 
(Sale and Ruleatt), 505-9, 5;11; t a lhan), 631-2, 697; (Ephgrave), 1577. 

n eat d by hot-water pipes, (Findlay), ~ l7. 
liistoryof, (lVIcCllIltock), 28; (Sale <mel U nl att). 503-5. 
Lig-hLud by eleclricity, (McClintock ), 1 G8-71; (Findlay), 267 ; (Sale and Huleatt), 510. 
PI'ov lded with lig htning' condnctor, (Nathan) 697. 
Washing' or, (Findlay), 1836-44; (McO lin tock), 1905-9; (Ford), 2041-8. 

Cam Mackines. See Machines. 
CAlm, n., (Skinner), 727, 888-9. 
CHITmNuEN, W. J., For61.llan, evidence of, 1062-1167. 
CLAYDEN, ' t.atement of, (Findlay), 490; (Skinner), 894-5; (Ephgrave), 1568-72, 1611; (McOlin­

toCK), 18!:J1. 
" Clean"-

Area of am house, (Findlay), 256-8, 1748-52, 1812-7; (McClintock), 1876. 
Shoes, u e ~ (Findlay) ::!6!:!. 

" " 
by boatmen, (Skinner), 800. 

(45) !vI 2 
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Clotldng-
Changed in shifting room, (McClintock), 73; (Findlay), 380-2 j (Beales), 975; (Mumford), 

1364-70; (Wraighte), 1456 ; (EphgTave) 1496. 
Improper, (McClintock), 66-8; (Nathan), 573-7. 
Inspection of, (McClintock), 65 ; (Findlay), 3S3; (Beales), 972-5 j (Chittenden), 1130-4 ; 

(Mumford), 1369-73; (Wraighte), 1457-64; (Ephgra,e), 1496-1501, 1559. 
Of men at time of accident, (Skinner), 750-1 , 797-8 ; (Be:tles), 971-2, 1008 ; (Jackson),1193. 
Reg'uJ ation, (McClintock), 57-9,96-'1 , 103; (Findlay), 377·80; (Beales), 1061; (Mumford), 

1363.8 ; (Wraighte), 1454-5 ; (EphgTave), 1497-1500. 
Reg'ulations as to, (Nathan), 614-7; (Skinner), 839-41. / 

Complaints as to machines, &c" (Nathan), 585; (Skinner), 900 j (Mumford), 1322-3, 1334-40 ; 
1398-1400; (Wraighte), 1465-8,1475 and 1475a.; (Ephg rave), 1520-2 ; (Johnson), 1665-6; 
(Findlay), 1784-5. 

Continuing eel'tijieates of private factories, S ee H ome Office. 

Contmetol's' men, searching of, (Craggs), 940-52; (McClintock), 1848-56. 
Con'idol' outside cam house, (Sale & Huleatt), 541-5; (Skinner), 870-81. 
Cotton waste, disposal of, (McClintock), 211-2 ; (Skinner), 852-6; (Ephgrave), 1529-32 j see also 

Sponge (':lot/zs. 
CRAG GS, H., Inspector of Police, evidence of, 907-61. 

D. 

·Damage t o buildings, (McClint cl ) 2 l ; (, '0.1 l\nd TIulcatt) , 527-33. 

Dangel' buildings, construcLi n of, (M ( )li IlLo 'I ) Lv -7, 
D ining l'ooms-(McClint ck) 104 -11 ; sec all:io M oal , 

Access to, (F indlay), 4 (-8 . 
Lighted by gail, (Findlay), 469-70, 

Doors of cam house, (Nathan ), 632-6 ; (Skinner) 887. 

E. 

Electl'ie light, (McClintock), 168-77; (Findlay ), 415-16; (Nathan), 669-73; (Skinner), 899; 
(Ephgl'ave), 1487-9. 

Engineel', Chief , (Beales), 996, 
EPBGRAVE, Georg e, Foreman, evidence of, 1480-1635. 

E :!,plosions-
Interval between, (McClintock), 16-17; (Skinner), 720-5, 890. 
Number of, (McClintock), 16, 30 ; (Skinner) 889; (Jackson), 1178, 1198-1200 • 

E xplosives A ct, 1875. See H ome Oifice, 

F. 
Fdt-l'oojing. See Roof. 
FINDLAY, Mr., Master 'Worker , evidence of, 236-499 and 1725-1844. 
Fil'e, character of at accident, ()IcClintock), 28-9; (Findlay), 273, 281; (Nathan), 553, 567 ; 

\Jackson), 1177, 1196, 12il3-4. 
Fil'e-engin~ and appli ances, (J ac.kson), 1206-1 7, 
Fireman, duties of, (Jackson), 1170-3. 
Fil'es near cam houso, (McClintock), '2 06-10; (Findlay),419-20, 

Floo,' of cam bouse-
Raised , (Findlay), 25U-fiO; (Sale aud Huleatt), 539 ; (Nat han) , 559-60; (Skinner), 734-5; 

(Brace), 1255 ; (Ep li gr:w ), ] 541. 
Co,ered witllleather, (I.'iud lay), 256, 1840a; (Sale and Huleatt) 509. 
Cleaning of. S ee Cam honse, wasltiug' of. 

FORD, Colonel A., one of H .M. I n. p ·tOI' of Explosives, evidence of, 1913-2060. 

FOl'ernan-,-
Duties of, (McClintock), 51-6, 1 57-67; (F indlay), 383, 397-9 ; (N'atban), 577-80; (Skinner), 

75 6~7; (Chittenden), 1 U62-78; ( I':phg'l'ave), 1494-6. 
Snpervision of, (McClintock), 83; ( I"illtl !ay), 400-2 ; (Beales), 962-3; (Chittenden), 1062-70. 

Footboal'ds in sboe-room, (Ephgrave), 1535 ; (Findlay) , 175 fl -1, ] 812-17; (McClintock),: 1878:; 
(Ford), 2038-40. 

G. 

Gl'anulating house, unlined, slate roof of, (McClintock), 165 ; (Findlay), 333-4. 

Grit-
Exclusion of, (McClintock), 156-67 ; (Findlay), 315-40, 1772-6, 1823-9; (Ephgl'ave), 1619-22 
On open platforms, see PlatJ01'1ns. 
On " clean" shoes, (Beales), 1053-60. 
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H. 

H ARE, B., boatman, st atement of, (Findlay ), 490. 

H orne Office-
General and specialrulos und t· ExplosiveR Act, (Ford), 194·5-53,1957-8 (see also regulations). 

" " " " penalties for breach of, 1954-6, 1977, 
" " " " to be posted up, 1946-7, 1976. 

Inspection of private fa L I' i Hill 0(;0- t 1. 66-9, 1992-4, 2031. 
System of g ranting continlli ng' (; 1 ' l ifl cl~L(lH (,0 private factor ies, 1917-18, 1957. 

" licens H \'0 privld( fn oLli rir':-I, 19 19-23 , 1928-34, 1938-40. 
" am nd 'ci liroll !'H 100 Wi I Ll fIt t )I'i ',1924-7, 1935-7, 1(J41. 

H.egulat ions relating to 'loLli ill g' \ (11 ' /1 ill ti l II \' II' Ilili idillgfi , 1959. 
" " ·'J IINI.J'lIt' I.ioli IIJ' " 007- ,2049-50. 
" " li fl POHll l llf IIi It (11'11 " Il l'll rI ill dllllg'! r bllill ing" 1970-1, 2057-H. 
" " ox 'InHiuli ill' g'l it. fl'lJlII <11111 1-\01' 11I lildi llg'H, 1!) 0-3. 
" " 11111111 1( I' \ or \ ol'kp opl , i, l d l~IIg' ( I' Iilli ldin 'H, 1 !HJ7, 2002. 
" " ql mllLi t,i(lH (lr ( . plOMivii ill dll l1g'( I' iltli ldillj,Pi 1 U2U, U90, 2003-4 , 
" " l'O lliti lH ( (1('.[l l ot! i,l t1 1 ~ lI g'or IJll ildi llg'H, I U72·(i. 
" " IH p llil ( ill li III' dl~ ll g'or IlIlildill ':;, 1 !' ~H·~j 7 , :t 1j-6, :Hl29-:30. 
" " MIII(l I ill /l' ill dll ll A' r bll ildi ng'S, 1U88- !l . 
" " (. I~ I ill l-\' II II 'nl>l ill dans' I' building-il, 1981-7, 
" " " >I( (f Mi.( 01 to Il:! in cln.n~e·r lmildings, 1978-9,2009-1<1, 
" nCI1I" III il L of, 1977. 
" [l Il l.1. l Ly [ I' br ach of, 1943-5. 

JJ, ttl'S 0/ wOl'k f meu in cam house (McClintock), 50 , 225. 
UULEA'rl', Captain, Royal Eng ineers, evidence of, 500-45. 

1. 

I nj uries to men , nature of, &c" (McClintock), 13, 19; (Findlay), 456-7 ; (Nathan), 682-3; 
(Jackson), 1181-92, 1223-31. 

Insp ection-
Of danger bnildings, (McClintock), 218-21; (Beales), 962, 1019-23 ; (Findlay), 1808-11 ; 

(Ford), 2015-19. 
Repor ts of, see l'eports. 
Of cam house on night of accident (Beales), 969 - i6. 

J. 

.JACKSON, E., ' Fireman, evi Jail a f, 1168-121 
J)l;~N I NOS, J., (Skinu r), 728; (Ii;phg l'lw , t G 12. 
JO UNS N, E" 1\1[ Cllo.lI i ', v id J1 ' f, t G 0- 1721, 

K. 
j 

K nives, introduction of, inl. fa t 
(McClintock), 1879-80. 

),1042-8; (Mumford), 1357-9; (EphgTave), 1600-4; 

L. 
L amps, electric haud-, in use, (F in H It ), JjJj7-54.; (Nathan), 592-6 ; (Skinner), 789-91 ; (Beales), 

1006-7; (Ephgrave), 1489-93. 
LAmIAN, H., statement of, (Findlay), 4.() 

Latl'ines, (McClintock), 100-1. 

M . 

MCCLINTOCK, Colonel W ., Superintenden t, evidence of, 8-235, 1845-1912, 

Machines-
Alterat ions of, to be determined, (McClintock), 1898-9. 
Bought. in Germany, (McClin,tock), 27; (Findlay), 305. 
Complamts as to, see Complaints. 
Defects of, (Skinner), 815 ; (Beales), 99 1; (Mumford), 1323-6; (Wraighte), 1414, 1428,1475; 

(Ephg rave), 1509-10, 1523-6, 1609, 1629-32; (Johnson), 1677. 96; (McClintock), 1 88~-!)O . 
See a lso Pins and Phmgm's , 

DeR 'ripLio:,- of, (McClintock), 132; (Findlay), 306-7, 479-80; (Skinner), 784-5. S ee: a lso 
AppendIX: II. 

IIeaLi.Il g-~.of, (McClintock), 227-9 ; (Nathan) , 588; (Skinner), 806-7; (Ephgrave) , :528. See 
al 01 ms. 

3.eglllations concerning, see Regulations. 
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Mac1/!·nes-cont . 
Repairs to, (McClintock), 111).28, 193; (Findlay), 481-4, 1735·4~, 1755-8; (Nathan), 590; 

(Skinner), 774-5, 788; (Beales), 997; (Chittenden), 1079-87, 1093,1097-9 , 1107; (Jack­
son) 1::l45; (Mumford), 1285·1321,1344-52; (Wraig-hte), 1418-29, 1475a·!) ; (Epbgrave) 
1511-13,1517; (Johnson), 1640-64. 

Responsibil;ty for, (Beales), !J94·6; (Chittpnc1eu), 1076-8. 
Use of, considered safe, (li'indlay), 30~, 349, ,1,28,433, 493; (Nathan), 586, 698; (Skinner), 

8]], 900·4; (Mumford), 1336-40; (Ephgnve), 1521-2; (Johnson), 1667-r 6 ; (McClintouk). 
1912. 

Washing of, (Natban), 605-6; (Skinner), 857-60 ; (Chittenden) , 1089-92; (Mllm[ord), 1324-6 .; 
(Findlay), 1798-9. 

Worl,ing at time of, and after, accident, (McClintoek , 131; (Findlay), 422-4 ; (Skinner) 
7-03.7,830-5 ; (JaC'kson), 1~22, 1244 ; (Ephgrave), l:i08; (Johnsou), 1672. 

MASSEY, R., (Skinner), 727. 
Mastel' Millman. S ee BEALES, A. 

}t1atches-
Exclusioll of, rules for, (Nathan), 620; (Craggs), 91,-21. See also Regulat ions. 

Found in factory gTounds, &0., (McClintock), a1 ; (Findlay), 407 , 1787·8 ; (Craggs), %7-8. 
Possession of, instances of, (McClintock), 69-7 l , 80·2 ; (Finc1layj, 405-G, 408 ; (Nathan), 621 .; 

(Skinner), 773; (Craggs), 932-3; (F.phg L'fl.vc), 1542. 
Possession of, penalty for, (M 'ClinL 1), a ·5; (Findlay), -n 2-4. S ee also R egulations. 

Mats for wiping dirty shoes on, (BI'n.l m~) 1 5 1-5; (Wraighte), 1444-9 ; (Ephgrave), 1535-7 ; 
(Findlay), 174-0-52; (F rd), H1 H!1. 

Meals-
Nottak n in dan ' I' hllilc1ill j.;"' ( I"illdl n.\') 111i 1· Oj (~ lllllil'(l rd ) , I:H'O-2. 
Taken ill clining' rOO II1H,( ~ t' lIilll ,nt l), 01, ' I II' illdl" y )" I (lO.: I, 18:1 1 !i; (Skillll r), 707; (Beale::;) , 

982-3; (M IIrn ort!) , I :l(i!3 ; W mlg'li I ( III I II ; (1 " pli ~' I " 1 I ), I IBa· lf . 
Tak n in HI! I hoi of (lI ~1I1 Ii 0 WI( , HI illlll!' ), () . I!) ; ( Il( IdoH), () ~ II ·!)O , I 044-u; (Mumford) , 

135:3; ( I']phgnw ) , J Iinll·1) j I"ill lill y) I H: II .r, ; M · 'lillL<!·1 , 1 'i' G· !J. 
Mechanic, d::L,r of M ·()lin!. oJ), 121.7; (NrLl,baJl) 0:)0· ' , 60!) ; see ·).lao JOHNSON, E., evidence of. 

M UMI' ltD , S.-
Evid I1C (J f, 1271· 110fl 
SLat m nLs or, ftt illqncs t, (Findlay), 497-9. 

N. 

NATllA N, Captain F. L. , evidence of, 546·698. 
Nigh' work-· 

(McClintock), 215-17; (Findlay), 403-4; (Skinner), 898-9; (Ephgrave), 1484-6; (Ford), 
. 201 '1-6. 

Supervision of, (Findlay), 404,1808·11; (Nathan), ;)82-3; (Beales), 966,1031-3; (Chittenden), 
10il; (Ephgrave), 1550-8; (Ford), 2016-9. 

o. 

Oiled mgs, &c. See Cotton Waste and Sponge Cloths. 

P. 

Pay of men, (M.cUlintock), 230-5, 1894-5. 
Penaltus for possession of matches and breaches of reg ulations, see Matches and ltegulatio7ls. Sec 

also Home OJJice. 
Pi1iS of cam machines-

:Macl e of g-unmetal , (McClintock), 134, 138. '. 
Breaking' of, (Findlay), 346; (S1,inner), 8:)8 ; (Chittenden), 1081, 1096; (Mllmford), 1285 

13~O, 13~8 j (Wraighte), 1465; (Ephgrave), 1509; (Juhnson), 1650-1, 1688. . 
Clog-ging' and beating- of, (McClintock), 135·7, 185, 228; (Find lay), 350-2, 4!.l7-R; (Skinner), . 

806-7,813; (Mumford), 1325-35; (Wraighte), 1414·16: (Ephg mv ),1500,1525·7,1591: -4 ; 
(,Johnsoll), 1644-5. 

W ashing of, (McUlintock), 139-4]; (Findlay), 347-8; (Natha n), 605-6; (Chittenden). 
1089-92; (Mumford), 1324; (Wraighte), 14l4-18; (Ephgra\' ), 1509. 

Pip~8-
Possession of. (Cragg-s), 926, 936-9. 
RegulatIOns as to, (:::>kinner), 833-6. 

Plat/orms-
State of, (MuOlintock), 35·7 ; (Nathan), 629; (::3kinner), 800, 864·8; (Beales), 1054·5; 

(Mumford), 1407; (Wraig-hte), 1449-5~. 
l:)tucture of, (Nathan), 557-8. 
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Pltmge:l's of machines-
Made of gunmetal, (McClintock), 188. 
Breaking' and loosening' of, (McClintock), 187-91; (Findlay), 353·8 ; (Skinner), 808-12; 

(Beales), 991-2; ( 'hiLI. Il elen), 1085-7, 1096; (Mumford), 1312-19; (Wraighte), 14·65 ; 
(Ephgrave), 1510; (J hll. on), 1640-3, 1646-9, 16b6. 

Poclcets-
Not allowed in l'egnl aLi II clothill g' (M Clilltock), 67,97; (Nathan), 617; (Mumford), 1367 ; 

(Ephgrave), 1497-1 50J. 'I'r niHil !? f)[/l dations. 
Discovery of, (Findlay), 92·4; SI ilill r), 771-2 ; (Mumford),1384-6. 

P owde7'-
Character of, being' pressed, (M d )liIl Ltw l , II\(i· ) 1 · ( ~indlay), 277-80. 
Conveyance of, by tmmw fly Lo calll IiOIrHI', ( I"illdl oy), 4\)1-2 ; (Nathan), 694. 
Quantity of, destroyed eM {)Iinl.o ·1 ), l1(i; 1,'l lIrll ". ),' 8:J-G. 

" maximum a ll w d ill 1.111 IHII IIIO ,\\ l'< liIIl IH:I ), 117 · (Nathan), 602-3, 694-5; 
(Skinner), 8~3-· 1 ; (1';pli gT( VO " IOIH 1,1. 

Removal of, (luring repairs 1,0 11liWiri1i OIi , ( 1(' JIIIII OI ·I ), I ~H, 1!l1 .' ; (Finl1ay), 359-60, 373·5, 
1743-4, 1795 ; ( ' killli 1'), 77(;, H' .:1, HI!l; III 1\1 "11), !)!)H· IOOO · ()hiLtenden), 1083, 
1088, 1095, 110(1, 110(i; ( 11 11'rI'ord ), l ' IJiI , IBOli· H, I II ~ H. II , l-ion ; (W raig ht ), 1466; 
(Johnson), IG!)ti- 1700 ; (\"ord , ~ ()I ~ 1:1. 

P"ivate Fact01·ics. 8 "11 lIolllr (!flier. 

R. 
RefJlI{Cl t io?l.~-o pi Ii (, pos!, d up, (McClintock) , 48, 142-3, 1871; (Skinner), 882; (Mumford), 130D, 13U~; 

(Wraig-hte), 1431-2, 1437-8,1442-3; (Ephg-rave), 1623,1633. 
Criticism of, by Uolonel Ford, 1995·6. 
EJlforcement of, (Nathan), 1610. 
Knowledge of, by men, (Nathan), 660-8; (Skinner), 758-67; (Nlumforc1), 1309-10, 1390-4 : 

(Wraig·hte), 1431-4; (Ephgrave), 1494, 1623·4, 1628; (Findlay), 1789-92; (McClintock), 
1870-5. 

l~elating to clothing, (Nathau), 614-17; (Skinner),839-41. See also Clothing. 
" oiled rags, &c., (Nathan), 676; (Findlay), 1800-3. 
" use and repftil' of machinery, (lYlcUlintoek), 116-22, 1845·7; (Findlay), 365-8, 

1725-36; 1756·8, 1795·6; (Xathan), 597·6J1, 6C4, 607-8; (Skinner), 816-22 
825-9; (Chittenden), ' 111)2-6; (Mumford), 1308-17; (Wraighte), 1422-3!; 
(Ephgrave), 1625-7; (Johnson), 1701-15. 

" searching , (~athan) 618, 647-8; (Mumford), 1373, 1381-3; (Findlay), 1745-7 ; 
(McClintock), 1868-9. 

Responsibility fol', (~athan), 5V9; (Findlay),1793. 
Under Explosives Act, 1871>. See H ome OJfice. 

Repairs. See jlfachines. 
Reports of inspections, &c., (McClintock), 210, 1861 ·7; (FilldlliY), 402,1730-4,1759·71; (~athan) 

578-80: (EpIJ.gTav ), 1496, 16J1; (J hos n), 1708-10 ; (Ford), 1965-6,2052-6 . 

nooj -
or cam hOUR . ,"'ec 'am /W II ,~C. 
Uf dallg I' iJllildill 1 Il Ii of f( II, for, (Sltl & Hul u.tt) , 535· 8 ; (Jackson), 1218-20. 

RUDD, J., s ta t monl, I\1"\ 1o, ~l" iJldl J\Y , <1 aO; ( 11:1 hg rav ),1586·9,1610-2. 
RUDKIN, J., stat me t O:-! t ), I"illdl ,. , ao· (Bphgrav~) , 1586-9,1610-2. 

s. 
SAU~, Colonel, M.T., &c., evidencu r, !j (j./L·,. 
Screw, iron, found in machine,(Findl~i.)') 22-7 j ('a,1 and IIuleatt), 512-7; (Ephgl'ave), 1572-81 ; 

qohnson), 1668-73, 171'1-23. 

Sem'ching-
13y foreman, (McClintock), 59-60, H8·!J,l 57-68; (Findlay), 383-4, 389-91, 397-9,174:)-7 ;. 

(Nathan), 621; (Skinner), 756-7 ; (13 a les), 1038-41; (Chittenden), 1135-8; (Mumford), 
137a-89; (Wl'aig'hte), 1457-6 -1 ; (gphg rave), 1494-1507,1600-4; (Ford), 1962-4, 2051-5. 

By Police, (McClintock), 71-2, 89: (Findlay), 408.14, 476-8; (Nathan), 618·22, 647.8; 
(. kinner), 752; (Craggs), 907 ·6l ; (Mumford), 1402. 

In danger buildings, (McClintock), 8 -7 ; (Nathan), 574-7. 
Seats in cam house, (Ephgrave), 1586-92 ; (Findlay), 1777-83. 

SMiting hOl/se- . 
. 1<'01' changing clothes, (McClintock), 73 ; (Nathan), 624; (Skinner), 724; (Mumford), 1364-7~; 

(Ephg-ra.ve), 1496-1502. • 
Access 10, (McClintock), 74·!); (Findlay), 391; (Chittenden), 1140·8. 
J)Ll ty of man in attendance at, (Findlay), 383-4; (Chittenden), 1132; (Mumford),1369-72. 

8hoes-
" clean," (McClintoGk), 268; (Skinner), 800. 

" inspcction of, (Beales), 1049-60. 
SKINNIW , LT. , ovid nce of, 699·906. 
S moking, (McClintock), a9·102; (Findlay), 467; (Nathan), 611-3; (Skinner), 768-70, 882 

(Craggs), !)o6, D59 ; (Beales), 977.81 ; (Chittenden), 1149·55; (Mumford), 1395-7; (Ephgravl> 
1548-9 ; (Ford), 1988, , 
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Spanne1's-
Presence of, in cam house, (McClintock), 123, 129-30, 1845; (Nathan), 677-8; (Skinner), 

7713; (Chittenden), 1108-10; (Jackson), 1238-44; (Mumford), 1297; (Ephgrave), 1514-15; 
(Johnson),1659. 

Use of, (Findlay),362-70, 482-4, 1753-8, 1784-7; (Nathan), 679; (Skinner), 777-81, 801-5; 
(Beales), 997-9; (Chittenden), 1093-4; (Jackson), 1245; (Mumford), 1296-7; (Wraighte), 
1465-70; (Ephgrave), 1513·8, 1562-5, 1605-8; (Johnson), 1656-62; (McClintock), 
1845-7. 

Sponge cloths, disposal of, (McClintock), 211-2; (Nathan), 674-6; (Ephgrave), 1529-32, 1595, 
1615-8; (Findlay), 1800-7, 1823-9; (Ford), 2032-i, 2057-8. 

Step, up into cam house. See Floo)'. 
SlIpe1'1Jision of danger buildings. See Inspection and F01·eman. 

I 

Tobacco Pipes. See Pipes. 

Tools-

T. 

Presence of, in cam house, (McClintock), 123, 1i9·30, 195-6; (Findlay), 362-3, 1753·4; 
(Jackson), 1238-45; (Mumford), 1297-1300. 

Use of file in cam house, (Skinner), 861-3; (Mumford), 1403-6, 1408. 

Washing-
Of cam house. See Cam house. 
Of machines. S ee Machines. 

TVa/e1'wheel, position of, (Findlay), 247-54. 
WATTS-

w. 

Body, injuries to, (Nathan), 682; (Chittenden), 1111-20; (Jackson), 1180-91,1235-6. 
" place where fonnd, (McClintock), 13; (Chittenden), 1113, 1124-7, 1165-7; (Jackson), 

1179-80. 
Chances of escape from accident, (Finday), 4.73.4; (Jackson),1221. 
Character of, (Jackson), 1203-5, see also W01'kmen. 

Weather, state of, at time of accident, see Accident. 

W01'kmen-
In cam house, character of, (Findlay) 291-300; (Skinner), 748·9; (Beales), 967-8; 

den), 1156-64; (Ephgrave), 1569-1. 
" number of, (FinoJay), 434-8; (Nathan), 684-90. 

In factory, characters required of, (Findlay), 301; (Nathan), 654·5. 
WRAIGHTE, C.-

Evidence of, 1410-79. 
Statements of at inquest, (Findlay), 497-8. 

- ,.1 

(UhiLten-
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