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RErERENCE.

Copy of terms of reference to the Commiftee appointed to conduct the 74
enquiry into the recent explosion at the Royal Gunpowder Factory, Waltham—- _Gen. No.
3626
(1.) To enquire into the cause of the accident.

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

{3.) 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-
ings in case of fire or explosion.

(4.) 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 iraffic around them.

Approved by the Secretary of State on 16th January, 1894.




Enquiry into the Accident of 13th December,
1893, at the Royal Gunpowder Factory,
Waltham Abbey.

FIRST REPORT.

Secretary of State,

The terms of the reference to the Committee appointed by you on Reference.
16th January, 1894, in consequence of the accident which occurred 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. To report on the construction of the danger buildings throughout
the Royal Gunpowder Factory, and to recommend any alteration required for
greater safety to surrounding buildings in case of fire or explosion.

4. 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.

Your Committee observe that the enquiry entrusted to them by this
- reference is twofold :—(az) 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 buildings
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, considering (a) to be the
more pressing, they have taken at once all 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 ings of 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.

L—CrrcumsraNcns oF THE ACCIDENT. ,

The accident took place at 2.35 a.m., on the 13th December, 1893, Scene oiihe

at No. 2 cam house, situated on the portion of the factory grounds at Waltham accident
Abbey, called the Lower Island. The weather was stormy, a strong wind 2nd descrip-

11, 845, 1202 blowing, and rain falling heavily, but there was no lightning. The scene of ﬁlgﬁcﬁfm
2401, 5034 the accident was a building which appears to have been erected in 1846 or i
1847, and was used as an incorporating mill until 1887, when it was con-
verted into a cam house. It was made entirely of wood, with the exception
Appendix 1. Of @ 'brick wall at the south end, and the roof was boarded over, fastened
S Eis with iron screws, and covered with tarred felt. At the time of its conver-
1 sion the building, including the roof, was lined throughout with varnished
244,505, ~Match boarding, and the floor was covered with hides, all fastenings being

508-9 effected with copper nails.
(45) h
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Another alteration made at the time of the conversion was the 259
elevation of the floor of the house to accommodate the cam-machines. This
caused a difference of 9 or 10 inches in the 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 earthenware 168, 1489
insulators. It was provided with a lightning conductor and was heated by s1o, 697
hot-water pipes. 417

A water-wheel, enclosed 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 %;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 54
of the head stream. Both corridor and platforms were of the same con-
struction as the house, but the floors were not covered with leather. The 542-3
boards forming them were laid with openings of about §th of an inch between
them, and were constantly kept wet.

The corridor and platforms were lighted by one electric lamp, which was

557, 629, 1407

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
the building. 1881

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 was
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. 'I'he 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 1745,
hoats 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 (B.X.1.) 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 Appendix IT.
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
«houche ” (bush). The grain powder is carried forward and dropped 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 upper
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 rsz.4
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 s43
a minute.

The hopper is filled with powder from a barrel which stands 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 a7, 485.6

vil

- boats already referred to, along the head stream to the platform which leads

1254-61

343-4, 1783
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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 finally trundled to a position behind the machine. A¢t
Waltham each machine is looked atter by two men, one of whom stands behind
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 house 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.

At the time of the accident the machines were all at work, and a boat Occupation,
was alongside from which the two boatmen were supplying the house with :\’tcft’h‘;ftliiﬁ?
powder , A% of the ac-
There were thus in or at the building eleven men, 4.e., two workmen to cident.
cach 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
the accident. Reference to the plan given in Appendix L. 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 of No. 5 machine. He
heard a report in the other end of the house “like a T-pr.” He also saw
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 reached the trees a few yards from the house when “the whole thing
seemed to go at once; I heard, however, no more than a rumbling noise,
because I was so near it.” This 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
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
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
say that they saw a flash and nothing more ; they got clear of the house and into
the river (i.e., the head stream), out of which they were helped, the former by
Hare and the latter by A. Carrand Biss. Clayden saw a flash come, as he says,
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, says the
same, adding that “ when the explosion took place Clayden and myself ran out
of the house and got into the river,” i.c., the tail stream, “ where we were found ”
by A.Carr and Biss. Watts alone of all the men did not 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”
(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



Character
of acci-
dent.

viil

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 L.
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 1194
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 savs he
was “knocked into the river.” Reports were heard at the drum house, 100 Sfards AppendixVIT.
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 injuries of the men, excepting 1o
Wat.ts, and the damage to the structure—both of which will be referred to in
detail later,—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 277.51
trees near were not affected, nor were windows broken in a building distant
34 yards. The fireman, who lives 5 minutes’ walk away, ‘heard no report until 53,
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 119
liable to disturbance by the shock of an explosion, 1198
] The amount of powder which exploded or burnt was about 1,200 1b.

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 pounds:,:, }
and the exact amount is therefore nearer 12 times 90 Ib., or 1,030 Ib. Of this 2545

thfe 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 house of prisms, g6

and h‘ad already taken two barrels of grain into the north end, i.e., one to each ‘0
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.—Resunrs o THE ACCIDENT.
A —Injury to Men.

__ As has been stated, there were 11 men in or immediately about the

lﬁuliéhng; five were in the north end, five in the south end, and one at the
oat.
_ Of those in the north end, one, Skinner, escaped uninjured ; another, Carr, 3
working opposite him at the same machine got away with his clothes on fire, 727
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 12256
December at 12.45. Jennings got away 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 wasnot 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; 590 ntieos
Skinner, but died the same day. c7hzx7V z{'ppen-
Of the men in the south end, Clayden and Larman ran out of the house % VI-

by the doors behind them, and got into the tail stream, whence they were
pulled out by Biss and A. Carr. They were badly burned, but conscious, and Appendixvir,
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 hehind them, and got into the head stream. The former was

u

490
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1124, 1184
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1188-90

490
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11, 535
1218

527-8
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helped out by Hare, and walked with him to the shifting room. He was 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 buorning 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 feet and part
of his trunk were 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 into the
river, but was able to get out and rescue Jennings and Rudd, and walk up to the
shifting room ; he died on the 19th December.

Thus of the 11 men only one escaped uninjured, and only one has re-
covered from his injuries.

B.— Structyral Damage.

1. The building being mainly of wood caught light readily, and was blazing
freely within 10 minutes of the first explosion ; 20 minutes later there was a
slight explosion, but with the cxeeption of the windows of the building there
appears to have been no damage due to explosion. The roof remained on and
the walls standing. The fire did not, however, burn itself out ; it was extinguished
by the firemen, but the house has been so damaged that it has had to be pulled
down. The tarred felt roof blazed, and its liability to be blown about in the high
wind constituted an additional danger, which, however, the fireman successfully
met. The only sound part of the structure remaining is the brick wall at the
south end, which is not even cracked.

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

3. The 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
in No. 2 machine, the plunger of which bush was afterward found to be broken ;
otherwise all the machines were in good working order after the accident,
except of course for the dirt which in the progress of the fire, &e., got into
them.

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

III.—ProBaBLE CAUSE OF THE ACCIDENT.

In 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-
sion occurred in the south compartment, hut beyond this they are unable to
go with any confidence. The only available direct evidence would seem rather
to indicate No. 2 machine as the point of origin, the statement, namely,
made by Clayden before his death to the effect that a flash came from his
(No. 2) machine ; but, on the other hand, it may be urged that a flash pro-
ceeding from any part of the house situated in the direction, relatively to
Clayden, that his machine occupied, might easily appear to him to have pro-
ceeded {rom, i.e., to have originated at, the machine itself. There is, indeed,

282,490,180 gome ground for considering the barrel of E.X.E. powder which Watts was

682, 1102,

1187-8

rolling in, at the time, as the probable spot where the explosion originated ;
for, on the one hand, Watts alone, of all the injured men, had undoubtedly
sustained injuries due to an explosion (as distinguished from mere burning),
and the experiment recently carried out at Woolwich, and described in
Appendix XV., has demonstrated that the ignition of a barrel of the E.X.E.
powder is attended with very marked explosive effects. On the other hand,
there seems no prima facie reason why, if the explosion originated at one of the
machines, Watts should not have been able to get as far away from the effects

(45) c
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as, at any rate, Rudkin and Rudd did, whose position some of the witnesses Appendi I.
and the plan indicated as having been nearer to the machine, and further from 473, 1782

the doors, than Watts. As a matter of fact, Watts was killed, apd his remains,
as already stated, showed evidence of explesive violence ; while Rudkin and

Rudd were not explosively injured ; although severely burnt, they both effected Biss's state-

their escape from the building, and did not die until the following day, 14th
December.

ment in Ap-
. pendix V1L
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 1785 Appen-

barrel when 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 Watts, being thus actually nearer the doors.

It is also significant that in the experiment at Woolwich, when the E.X.E.
powder in the barrel was lighted at the top, it produced no fre.Lctl_u'e of the
platform, or crater, or other damage ; while, when the powder was ignited at the

see also 1777-
83.

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 1)rq]ected
on to the powder, the results would have 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 ; they know that it occurred in the south
end, but whereabouts in the south end the evidence leaves them in doubt.

Special report,
No. XXXII 5
dated 9th

March, 1891.

b
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and over again with the Waltham Abbey presses. That the breaking of
plungers _constitutes no imaginary risk is clearly shown by what occurred at
Messrs. John Hall & Sons cartridge factory at Nottingham, in 15880 and 1881,
when two accidents occurred, one (in 1880) fortunately unattended with serious
consequences, the other (in 1881) resulting in the loss of three lives. The
circumstances of these accidents are fully detailed in a special report by one of
Her Majesty’s Inspectors of Explosives. Tt will be sufficient to say that the
first, certainly, and the second, beyond reasonable doubt, were caused by the
chipping of metal from what the Committee understand to have been bronze
plungers.

Indeed, it must be evident 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 regarded at Waltham
Abbey.  Nor should the circumstance that plungers have frequently broken in
the Waltham Abbey presses without causing 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 Eastwood Factory above
mentioned, “chipping” of the plungers had occurred, not infrequently, before
such an occurrence actually 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 hesitation 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 against, machines known to

lExamina-
tion of
various pos-
sible causes.

be liable to such defects should not be worked; and if the evidence of
Mr. Johnson, the mechanie, is to be accepted as conclusive, those contingencies
cannot be guarded against.

The Committee are, therefore, driven to approach the examination of
the question from another direction, and to adopt the course which has before
been usefully followed in enquiries into accidents of this character, and when

1677-80

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 XVI., will be found a list, which the Committee

. : : : i ; XV
believe may be regarded as fairly inclusive of all possible sources whence

accidents in the manufacture of gunpowder could proceed. An attentive
examination of this list shows that in the present casz a very large proportion
of these possible causes may be confidently dismissed. An examination 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 or 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-
powder makers in the United Kingdom as to the results of their experience
with cam-machines, and their testimony can hardly be regarde_d as, on the
whole, favourable to these machines. It will be observed that in some cases
they are 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 qualification which obviously suggests
the existence of risk under particular conditions. The evidence given in the
same appeudix as fo the behaviour of these presses in Ge.rmany' sllo\}'s, too,
that under particular conditions their use may be attended with active risk. ‘

The experience of one important English firm, derived from an experi-
mental trial of these machines was so unfavourable that at considerable pecuniary

loss they abandoned their use, and it will be observed that the particular defects sss, 1095, and
signalized, were the *continual jamming and breaking of the plungers and theevidenceof

pins,” defects which it is abundantly clear from the evidence had occurred over
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When, however, they come to consider the question of whether it is
probable that this particular accident was due to such a cause, the Committee are
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 débris arising from the explosion) in a condition in
which, with the application of a little water, they might have been at once set
to work. The exception was a serew which had got into a bush of No. 2
machine, the plunger of which bush was found to be jammed down and
broken ; but the Committee were able to satisfy themselves that the entrance
of this screw into the machine had undonbtedly succeeded, not preceded, the
explosion. The serew was identified as being of the same kind as others which
were found on the floor after the fire, having evidently fallen out of some part
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 explosion 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 rate 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
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.

The Committee had some evidence as to the heating of the pins, and
it was suggested that this heating might be dangerous. The Committee do
not share this view. None of the evidence was conclusive as to the pins or any
of the working parts having become heated to a temperature above that at
which the naked hand could be borne on them, or something considerably under
212 degrees Fahrenheit, while gunpowder cannot bhe fired under about
540 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 se2, sos.s,
steel tools, or so-called spanners, were present in the building, and that the j297. 1514,
workmen had access Lo them and were in the habit of using them ; and although 1845.7
the Committee have no evidence before them that the accident was caused hy AppendixIIT.
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
constituted 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, V1
1872, at Messrs. Bickford, Smith & Co.’s fuze factory at Tuckingmill, Cornwall,
which strikingly 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 4., 5 140
was present in the house ; and even it must, we fear, be believed while powder 1085-8, 1095,
was present in the machine itself, and certainly without the machine having been 0oy 1200
previously washed out. In the judgment of the Committee, such a practice— 77,95 1306.7
indeed any adjustment or repair or alteration of a machine by anyone, excepta
competent mechanie, and then only when all powder has been removed and the
house and machine have been washed out, is open to the gravest objection,
Evidence has been laid before the Committee by the Department of Her
Majesty’s Inspectors of Explosives that numerous accidents have been due to
this cause, of which an instructive list is given in AppendicesVIlL. and X. Among 1ppendices
them the accidents at Factory 29, in 1883 ; Factory 19, in 1886 ; Factory 23, in VIIT.and X.
1887; Factory 2, in 1890; Factory 20, in 1891; and Factory 15, in 1893,
merit particular attention. And the language of the Explosives Act, 1875, is
extremely emphatic on this point. Section 10 (5) lays down : ¢ Before repairs
are done to or in any room or other part of a danger building, that room or
part shall, so far as practicable, be cleaned by the removal of all gunpowder,
and wholly or partly mixed ingredients thereof, and the thorough washing out
of such room or part; and such room or part of the building, after being so
cleaned, shall not be deemed to be a danger building within the meaning of
these rules until gunpowder or the wholly or partly mixed ingredients thereof
are again taken into it.” It will be seen from Colonel Ford’s evidence that 1972-5
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 adjustment 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 suspicion can only
be disarmed by evidence tending to show that the precautions adopted at the
factory are of such a character as to render the presence of a match almost a
physical impossibility. It might, at first sight, be supposed that the well-known
and certain danger to which the presence of matches in a gunpowder factory
gives rise, would be a sufficient guarantee that men who valued their lives would
wost readily co-operate to ensure their rigorous exclusion. Unfortunately,
experience is all the other way. Her Majesty’s Inspectors of Explosives (as we
learn from Her Majesty’s Chief 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
furnish testimony to a similar effect; and one such case occurred at the
Roslyn Gunpowder Factory so recently as the 24th October, 1891, when a
match was discovered in the drying-house,* and at a time when, owing to the

* See Annual Report of Iler Majesty’s Inspectors of Explosives, 1801, page 30,
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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 heen 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 Hounslow factories, in
the autumn of 1886, are referred to in the Special Report on the serious accident
which occurred at that factory in the following spring.* Also matches (as the
Committee learn from the evidence) have been found in the past in the danger
buildings at Waltham 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 mateh, or opening their
safety lamps.

In short, if one thing is more clearly established by experience than
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.

The 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 otherwise, or by some of such means,”
(Section 10 (8) ); and no pains are spared by Her Majesty’s Inspectors of
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 is distinctly defined, either by the licence or by the Special Rules.
Moreover, in the best regulated factories a responsible person is required to sign
a daily report or book to the effect that the workpersons’ clothing has been
properly searched (female searchers being appointed where women are employed),
while Her Majesty’s Inspectors of Explosives 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 precauticns have not always sufficed to secure the exclusion of matches.

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

Apparently it 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
efficient.manner; and it further appears that those who are responsible for the
discipline 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 e
Inspector of Police that, speaking roughly, only about one-tenth of the work- the poﬁcg’
people on entering are searched daily, and on eight occasions in a period of at the
only seven months (from 25th June, 1893, to 25th January, 1894) men were 8ates.

found with matches. It is not an unreasonable inference that among the
remaining nine-tenths unsearched were several, it might perhaps be suggested
a similar proportion to those discovered, who passed with matches undiscovered.

* See Special Report, No, LXXVIIL, 81st May, 1887, pages 14 and 15.
(45) d
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It gertainly would, in the judgment of the Committee, be a highly unreasonable
nusumption to believe that the eight men out of the one-tenth searched were

the only men in the whole number employed who had matches, and, indeed,

it in in evidence that in some cases matehes have recently been found in the o1, 407, 1542
factory, 1t is proper to ask what became of those matches which there can

bo no doubt must have passed in, On this point the Committee will have to

remark further on.

It is also somewhat significant that of the eight cases of discovered
matehes no less than five occurred since the accident now under notice. The
Chief Inspector of Police explaing this by the fact that these were new
hands, not so well acquainted with the regulations, or so habituated to leaving g3
matches behind, as other and older employés. But on the other hand it might
reasonably 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 the Committee feel constrained to
remark that, in their judgment, the circumstance of these discoveries since the
accident does 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 two of the questions
appears to distinctly point to considerable inefficiency in the system of

searching. He said, “The police do not actually put their hands into the men’s g53.4
pockets.”  “Do you make them turn out their pockets P—~No, a man is

liable to be searched by his foreman after entering the factory.” Accordingly,
the so-called searching in many cases ohviously amounts to little more than
passing the hand down the outside of the ciothing, which would be unlikely to
ensure the discovery of a single match, or to an enquiry of the man whether
he has 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, under such a system, any matches, except perhaps when a man
had a box full, have ever been discovered at all. But further, it appears that
the contractors’ men, on the barges and elsewhere, who enter the factory, are g40.52, 1551-3
never searched at all; although these men are by no means confined to their
barges or vehicles while in the works. It seems therefore abundantly clear
that so far as the search at the gates goes 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 pockets sewn up, and without metal buttons or buckles, and, in the
case of the oversuit, uninflammable.™ A man is present, day and night, in this gg0.3
room, to see that these instructions are carried out. But it is obvious that it
is impossible for one man to see that every one of a large number of men,
amounting, it was stated to the (‘mnmittec, sometimes to 200, conforms in all 1370
pmtleulms to the regulations, especially in regard to such a detail as the
absence, or effective sewing up, of pockets. And a8 the shifting-room man is
under no obligation to make a report, or to sign a book or otherwise certify to
the discharge of his duty, it is not difficult to y understand that his examination
of the men’s clothing w ould readily become of a more or less perfunctory and
casy character, in view especially of the physical impossibility of its effective
discharge.

And this brings the Committec to enquire how it comes that if these
shifting-house men properiy discharge their duty, no matches have ever in a3).
single instance been found by them. If, as has been shown, out of a propor-
tlon of one-tenth of the number of men, cight cases of the dlscovely of
matches have occurred within a few months, “while we know that in other
instances matches have certainly found their way into the factory, what, it must o;
be asked, became of the other matches, which no reasonable person can doubt
must at one time or another have been brought by the unsearched nine-tenths
into the factory ? No evidence was tendered to the Committee to show that
on any single occasion matches had been found by the searchers in the shifting
room, and ﬂns circumstance appears to the Committee conclusive as to the

* Pha averanit is nrovided bv the Government. the under-clothing by the men thamselves,
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futility of thesearch, at that point, to ensure the non-introduction of matches ;
while it suggests also the comparative futility of this part of the system for
ensuring the non-use of pockets, &e,

But a third line of defence existed, or was supposed to exist, against Search by
the introduction of matches, and that was the search of the men by the fore- the foreman
men ab their respective houses. Apparently this was largely relied on by the gfuf 5

ger-
staff at the factory, and the evidence given by those who are responsible for pyilding,
management and discipline, was to the effect that in their belief this duty was
daily and rigorously discharged. In the course of the enquiry this view was
completely upset, for one of the foremen employed (alternately with the fore-
man who was killed) in the cam house made the following reply to a question,
“ We did not trouble much about it” (i.e., the searching) on night duty ; we /
generally did the searching in the day time, every Monday morning, and as we
took turn and turn about for day or mght duty, that made the searching only
once a forinight.” '

This entirely disposes of the efficiency of this part of the supposed
protective system, and if that were not so it certainly is completely disposed of
by the admission of another foreman, that it wounld be quite open to a workman
to go back to the shifting room, say during the meal hour, and, if he felt cold,
to put on a waistcoat or some other article of underclothing.

Whether the hoatmen were searched at all, or if so, by what official, was
not made clear to the Committee. It further appears that no proper report
was required of the foreman, scarcely a verbal report, certainly not a written
one, that he had discharged the duty of searching the men. The master
millman’s duty was to go 1ound at night (a duty only occasmnally as it appears,
discharged very late in the night), and he put his head in at the different doors
and asked if all was correct, and if the foreman replied “ Yes,” he was satisfied.
Much the same sort of thing occurred during the day shifts, the visits being
then made by some representative of the master worker.

But one of three things 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
conception of it from that entertained by the manao ing staff of the factor y, or he
reported falsely on every occasion except the one day a fortnight when he had
made his search. Indeed, if this foreman’s evidence he correct (¢ we did not
trouble much about it” (the searching) “ on night duty ), it would appear that
on no occasion of night duty could his report have been put forward as inclusive
of searching, though according to the managing staff it was understood so to
he, It should be added that the Superintendent was unable to refer the Com-
mittee to any written rule or regulation requiring daily searching. Obviously,
therefore, and without pursuing this branch of the subject to 01eate1 length, it
is clear that the whole system of search designed to secure the e‘{clusmn, was
very weak and ineffective ; and although the Commlttee are not in a position
to say that the accident of the 13th December was due to the presence of a
mafch, they feel it their duty to express their decided opinion that under such
a condition of things as has prevailed at Waltham Abbey, it was quite possible
Indeed, it will be seen
from the Superintendent’s evidence that he is himself inclined to refer the
accident under discugsion to that, ag the most probable cause.

Presence of Grit ar other Foreign Substance.

The Committee are by no means satisfied that the precautions adopted
al Waltham Abbey for the exclusion of grit or other foreign substance from
the danger buildings have been adequate to that end ; indeed, such conditions
as the existence of long-uncovered gangways, on to which grit would be liable
to be blown or deposited; the presence of dirty mats at the doorways; the
nrrangement of moveable boards or planks to enable the workmen to enter and
use Ih‘c “shoe hole” attached to the house without removing their ¢ clean”
shoes ; the presence of what is called a “clean ” mat in the shoe hole, or, as the
Committee understand, a mat on to which “ clean ” shoes may be placed thouOh
the shoe hole itself, in which the mat lies, is “dirty”; the use of the shoe
hole on occasion for the taking of meals; the possible re-introduction of dirty,
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| perhaps gritty, sponge cloths into the danger buildings ; all constitute gaps in a 1823-4

| scheme of precautions for preventing grit and foreign substances from finding
. their way into the buildings, irrespective of any such deliberate violation of the
regulations, as, in view of the laxity which has been shown to exist in regard to
the searching of the men, to the exclusion of pockets, &c. (especially at
night), may not unreasonably be supposed to be mnot only possible, but even
probable.

There are always in gunpowder factories additional risks of the acci-
dental introduction of dangerous foreign substances, which no system of
precautions, however 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 substances

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
buildings, 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 Government

establishments at Purfleet and Woolwich, and at present deposited at Waltham

Abbey.”* The Committee think it worth while to reproduce this list, for the Sy

purposes of the present report, as an appendix.

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 directed to that end
prove on examination to be more or less defective, while the ocecasional
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.

The 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 found 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.—SvuceEsTIONS FOR THE PREVENTION OF AccipenTs,

It remains for the Committee, in" connection with thig 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 measures in detail.  To do so would
not only tend to weaken the proper and necessary responsibility of the
Superintendent, but would also have the effect of applying hard-and-fast ruleg
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 Commons Committee, 1874, Appendix 19, pages 366-7,
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on the actual cause of the accident on the 13th fl;)ecember, has se1:ve51 "Dhe
useful purpose of bringing to light very grave defects in the system of discipline
and precautions prevailing at Waltham Abbey, and the urgent necessity for a
comprehensive revision of the regulations and for the adoption of disciplinary
measures for their more rigorous enforcement.

How far the defects of the existing arrangements may be connected Office of
with the frequent (too frequent, as the Committee think)* changes of Superin- iggfléx}llglaﬁa
tendents in the past, isa question which the Committee have not felt themselves notbolabl
authorized or competent to pursue. They, however, very decidedly beheye that toavoidably
it is impossible for an Officer, however talented and in other ways experl.e.ncgd, f}'lequent
to take charge of a place like Waltham Abbey at short notice, and to familiarize change.
himself with all the minutie of precautionary detail upon the strict fulfilment
of which the lives of the workpeople depend at any moment. Again, in the
case of a Superintendent newly appointed, it is scarcely to be expected that
he will forthwith proceed (even although impelled thereto by his better judgment)
to overhaul and revise regulations made or accepted by his more experienced
predecessor, and to which the permanent managers of the department raise no
objection. He naturally hesitates to disturb existing arrangements, even where
he thinks they might 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. e,

In other manufacturing departments a similiar liability to fatal con-
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 merel.y may the pro-
ductive efficiency of the factories be impaired by such want of familiarity, but
the lives of the workpeople may be imperilled.

Article 317 of The Committee understand that it has been recently arranged that

the Royal Pay g ppointments in the Ordnance Factories shall be held dur}ng the pleasure of
the Secretary of State, subject to review every five years. The Comml’ftee are
therefore, strongly of opinion that the office of Superintendent at Waltham
Abbey, or wherever explosives are manufactured, should not be subject to
frequent avoidable change. They consider it important, moreover, that, when a
Superintendent of such a department is to be appointed, special regard should
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
governing consideration in determining his continued occupancy of the post.

The Committee are also of opinion that it is desirable that Waltham {)lfni}i?é:agg?
Abbey and other factories where explosives are manufactured, manipulated, or 3 /P
stored, should be subject to some system of independent and skilled inspection. gpection,
When the Explosives Act, 1875, was passed, Section 97, which exempts Govern-
ment factories from its operation, was, it is understood, adopted in a very large
degree, because it was considered that the Government department principally
concerned, viz., the War Office, could be depended on to secure throughout its
factories, without having recourse to the machinery provided for private
factories, the same benficial results which the application of the Act, and the
introduction of an independent system of inspection were designed to effect in
the civil establishments.

With this view the Committee are disposed to concur. {

But if it should be found impracticable to secure, through the inde-
pendent action of the War Department, results corresponding to those which
the action of Her Majesty’s Inspectors of Explosives has accomplished in the
private factories, then, in the judgment of the Committee, 115 would certainly be
in the highest degree expedient that the question of subjecting the Government
establishments where explosives are manufactured, manipulated or stored, to
the inspection of Her Majesty’s Inspectors of Explosives, should be taken into
serious consideration.

Turning now in the direction of iess general recommendations, the Enumera-
Committee think they will be most usefully discharging the daty with which tion of more
they have been entrusted by you if they indicate the more prominent of the e

g { X ’ : efinite
defects which this enquiry has brought to light. _ defects.
* The Committee understand that there have, within the past 20 years, been four different
Superintendents,
(45) ¢
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They desire, however, emphatically to guard against the impression that
the defects hereinafter mentioned constitute an even approximately exhaustive
list. The enquiry has been mainly concentrated upon the particular building
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 fuller 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 could lay any sort of claim to be regarded as a detailed scheme
of reform.

The defects which came most prominently under the notice of the
Committee are the following :—

1. The excessively large number of persons allowed to be present within 1999
a single danger rigk.

It has been shown that at the time of the accident no less than 11 persons
were present in the cam house, and that to this circumstance the resulting
deplorable loss of life is directly attributable. It is true that the operation was ggg
considered a safe one. But that it was not wholly free from risk had been
already established by other accidents in the compressing of gunpowder into
pellets or prisms, which had occurred in the private factories of the United
Kingdom, and of which the Waltham Abbey authorities can hardly have been
ignorant, seeing that they are all recorded, and more or less commented on, in
the reports of Her Majesty’s Inspectors of Explosives.

Appendix X. contains a list of seven such accidents in nine years, Appendix X.
causing the loss of eight lives and injuring two other persons, and the Com- Se also Ap-
; ; et e i . vt g 7 ko pendix XT,
mittee are of the opinion that whether the risk, i.e., the probability of an
accident, be great or small, the practice of allowing a large number of persons
to be within that risk is objectionable. In private factories the numbers

of workpersons in pellet, or prism, houses are narrowly limited as is shown by
Appendix IX, Appendix IX.
2. Defective system of searching to ensure exclusion of matches, pockets,
&e.—This point has been dealt with at considerable length in connection
with the examination of the probability of the accident having been caused
by a lucifer match, and the Committee have little to add to what they have
already stated on the subject.
They will confine themselves to repeating that in their opinion the
existing arrangements require to be immediately, completely, and rigorously
overhauled, and that searching should in the future be so carried out, whether
by night or day, as practically to render the presence,in a danger building, of
pockets in any part of the clothing, or of a lucifer match, or steel, or iron, or
other dangerous article, an impossibility.

3. Absence of any system of effective visitation or inspection of the danger
buildings.—Whatever may be the case in the day time, it appears clear to the
Committee that at night the danger buildings are left very much to themselves,
The Committee do not desire to be understood as expressing their opinion that
the master millman neglected his duty of visiting the houses at night, but it is
quite clear that his visits were in a large degree mattors of form, and that when
his visit had taken place, which it generally did early in the night, all obgerva-
tion or control from the outside was at an end.  They consider that all night
visits should be checked by tell-tale clocks or some other mechanical device,
and should be made the subject of daily written reporfs ; and, in their
Jjudgment, whatever visits may be paid by the master millman or other
officials, it would be judicious to supplement them by occagional and uncertain
visits by inspectors wholly independent of the masterworker and his staff,

4. The system under which repairs and adjustments of machinery are
effected (in some cases by the workpeople) without clearing the house of powder,
and even sometimes without clearing the machine to be operated on, hag
already been strongly commented upon, and evidently calls for vigorous reform,
which should even go to the length of forbidding the presence of any tools or
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implements (not essential to their ordinary work) being placed where the work-
people can have access to them. Moreover, a systfam of daily reports from t-‘he
chief mechanic as to the condition of the machines and the frequency with
which they are overhauled, would seem to be called for in the interest of more
thorough efficiency.

5. The arrangements with regard to the removal of the oily sponge Qilsposal of
cloths were shown to the Committee to be defective, and the practice in this g;l()i' éﬁ)gtshs.
respect differs, as it appears, from what the managing staff’ of the factory
understood to be the rule. In the judgment of the Committee no arrange-
ment can be regarded as satisfactory which does not ensure (as the Kxplosives
Act, 1875, enjoins in the case of private factories) the removal of all oily rags or
cloths immediately after use. Section 10 (4) says :—¢ Charcoal, whether ground
or otherwise, and oiled cotton, oiled rags, and oiled waste,.and any articles
whatever liable to spontaneous ignition, shall not be taken into any danger-
building, except for the purpose of immediate supply and work, or immediate
uge in such building, and upon the cessation of such work or use shall be forth-

with removed.”

6. The arrangements for the exclusion of grit have been signalised as Arrange-
defective in many particulars, and the Committee feel strongly that very com- gfcll\ltl:i(f)%l‘
prehensive reforms are needed in this direction. S

7. The practice of occasionally taking meals in the ¢shoe hole ” i Taking
obviously open to such grave practical objection that the Committee are quite 21:1?1; in
at o loss to understand how it could have been permitted to obtain, and it is %

searcely necessary to say that it should be absolutely prohibited.

8, The rules and regulations have been shown to be, in many vespects, Unsatis-
vory imperfectly adapted to the ends for w_hlch they have been framed,. and to fz;;lctoryt
o open, as Colonel Ford’s and other evidence have shown, to considerable g&%‘;ggw
orltleinm in regard to their language, arrangement, and to omissions; more- jes -
aver, the Committee have been unable fo obtain any satisfactory ev.1dence
et theno rulon (sueh an they are) are properly brought under the notice of,

il bpressod upon, ndividual workmen,

0 Parthor, o systom must bo vogardod as defective when a breach of the Absence of
pidon enerlon with 1 no definlte penalty, short of dismissal, while in the case of proper
gontranetor won and others not in the Government employment, not even this S-‘éifﬁ’é‘egf
ponalty apponrs (o attach to their non-observance. P i

(0, I'ho limits of quantity of explosive assigned to any danger building Limits of
do not appear to include the quantity in process of removal to and from the quailot;PYBOf
Bouse, and on this point the Committee would direct attention to the provisions ") *5*0
of that part of Section 24 of the Explosives Act, 1875, which practically effects carefully
(he inclusion within the allowed quantity of all gunpowder ¢ within the radius defined.
of 20 yards from the building, and in course either of removal from the
building or of removal to the building for the supply and work thereof.”

[further, the Committee think that the limits of quantity allowed in
(an well as all rules affecting) any _particular building should be kept
gonspicuously posted up therein (Explosives Act, 1875, Section 10 (6)).

11, Some evidence was laid before the Committee as to the existence, in Lining of
the factory, of a building (a granulating house), the roof of which is unlined, gﬁﬂg?ﬁg&
and which the Superintendent has in consequence refused to use. In !;he
opinion of the Committee the Superintendent was quite right; no danger build-
ing should exist which is not “so constructed or so lined or qovered as to

wovent . . . . the detaching of any grit, iron, steel, or similar substance
‘n yieh manner as to come into contact with the gunpowder or ingredients
(hereof in guch building ” (Explosives Act, 1875, Section 10 (2) ).




As to hand-

ing over
danger
buiidings
for repair.

XX

12. The Committee are not satisfied that the arrangements under which
houses are handed over to the Works Department for repair or alteration, and
are again restored to their use as danger buildings are satisfactory, At any rate
no specific regulations dealing with this point have been brought to their
notice.

The matter may be one of grave import, on the one hand, as regards the
risk to the employés of the Works Department which might result from an
incomplete removal of all powder and powder dust, or from the insufficient
washing out of the house before the repairs were undertaken, or, on the other
hand, as regards the risk which would arise if the house were again taken into
use as a danger building before all articles of exposed iron or steel or other
dangerous substances had been carefully removed,  Here again the provisions
of the Explosives Act, 1875, Seetion 10 (5), may be usefully referred to.

Some well considered regulations on this point should be prepared,
which should be strictly enforced.,

SANDHURST,
F. A. ABEL,

V. D. MAJENDIE, Colonel,
Her Majesty’s Chief Inspector
of Eaplosives.

I T, LLOYD, Major-General, D.A.G.

R. H. BRADE,
Secretary,
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LIST OF WITNESSES.

Name, &c.

Dr. W. Anderson, F.R.S., Director-
General of Ordnance Factories

Colonel W. McClintock, R.A., Superin-
tendent, Royal Gunpowder Factory ..

Mr. Findlay, Master Worker .. s

Colonel M. T. Sale, C.M.G., R.E,
Superintendent, DBuilding Works De-
partment

Captain H. Huleatt, R.E., Second Assist-
ant, Building Works Department

Captain F. L. Nathan, Officer in charge
of Danger Buildings .. : o

Mr. H. Skinner, workman o
Mr. H. Craggs, Chief Inspector of Police
Mr. A. Beales, master millman . .

Mr, W. J. Chittenden, foreman

My, INdward Jackson, chief fireman

My, A, W, Brace, boatman

My, B, Mumford, workman 3

My, € Wiandghto, workman

Mr, G, Ephgrave, foreman ¥ A
My, Johngon, mechanie . . '
Mr. Findlay, Master Worker, re-evamined
Colonel McClintock, R.A., Superinten-

dent, re-examined e A

Colonel A. Ford, Her Majesty’s Inspector
of Explosives . . s o b

Pages of
Evidence.
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Enquiry into the Accident of 13th December, 1893,
at Royal Gunpowder Factory, Waltham Abbey.

WAR OFFICE,

Fripay, 261H JaANUARY, 1894,

Present.

Lord SANDpHURST, Chairman

Members.

Sir F. A. ABEr, Bart., F.R.S.

Colonel V. D. Masexnig, C.B., Her Majesty’s
Chief Inspector of Explosives.

Colonel F. T. Lroyp, C.B., R.A.

Mr. R. H. BraDE, Secretary.

Dr. War. AXDERSON, examined.

1. The Chairman. You are the Director-General
of the Ordnance Factories, I believe 7—Yes.

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

8. Who would be the proper officials to give us
evideuce with regard to that?—Colonel McClinteck,
and the master worker, Mr. Findlay, and ulso, I think,
Captain Nathan, the Officer in charge of the danger
buildings.

4. Do you think Captain Nathan would be in a
position to advise u: as to what means should be
adopted to prevent such accidents in futuret—Yes.

5. Have you any suggestion to offer with reference
to the general subject of this enquiry ?—Many of the
danger buildings at Waltham have been in existence
for a very long time, and I am not prepared to say
that they are quite in accord with modern ideas as to

the construction of such places. TFor instance, the
particular building in which the accident occurred was
not, I think, sufficiently sub-divided to provide against
occurrences of that kind. There ought to have been
only one machire in each room, and the rooms ought to
have been divided by brick traverses, whereas the four
machines were practically in one room, and I think the
great loss of life was due entirely to that arrangement.

6. Sir I. Abel.  Although the buildings are old the
machines have been put there only lately, have they
not ?—In 1887.

7. Do vou know what those buildings were formerly
used for?—No, I have no knowledge of that. I have
always been told that the operation which was being
cartied out at the time of the accident was a perfectly
safe operation, and from what I ean make of the
evidence in the case I think the machines had nothing
to do with the accident,

(The Witness withdrew.)

Colonel W. McCriNTock, examined.

8. The Chairman. You are the Superintendent of
the Royal Gunpowder Factory at Waltham Abbey, I
believe 7—Yes.

9. Is your responsibility limited to the powder
factory ?—1I have charge of the nitro-glycerine and the
cordite factory, as well as the powder factory.

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

(B80—45wo)

to 3 my wife awoke me saying she had heard an
explosion, and she said she had also heard a continuous
knocking at the door of my assistant’s house at
the opposite side of the street. I imagined at once
that something was wrong, and on looking out of the
window I saw that the buildings were burning. When
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. Sir F° Abel. What sort of night was it ?—
Blowing a hurricane and raining hard, and when I got
there the wind was blowing pieces of the burning roof
away towards the river, After I had been down there
about half-an-hour a man in the tail stream was heard
calling for help, and it turned out to be Bailey; he
must have been in the water a long time before we
heard him. Bailey was the foremanin charge of both
ends of the house, and his duty was to go from one
part to the other to see that all was going on all
right

12. The Chairman. How many men were working
in this particular building when the explosion took
place 7—The house was divided into two parts, a north
end and a south end, the division being caused by a
water wheel in the centre. On each side of the 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; from there the fire spread to the
north end.

13. What was it that injured the men, the explosion
or the burning ?—One of the men, Watts, found in the
south end may have 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
men in the north end were not so badly burned. One
of the men saved himself by running ac once, but
those who hesitated lost their chance.

14. Iave you any depositions of the men who have
since died ?--I think some of them made some statements
to Mr. Findlay. One of the men, named Skinner, who
got away before the others, was not hurt at all.

15, Sir I'. Abel. Where was he ?—1In the north end,

16. The Chairman. Was there more than one
explosion —Skinner says he heard two explesions.
There must have been some interval of time between
them, and that would be the time it took for the
powder in one hopper to communicate with the
powder in the next machine.

17. Would not the fire of one explosion be com-
municated to the other powder almost instantaneously ?
—Are the hoppers kept closed at the top 7—They were
open then, but now we have them covered,

18. Colonel Majendie. What we want to find out is
(1) exactly when and how the accident occurred;
(2) the quantity of gunpowder, whether in the form of
grains or prisms, which exploded or burnt; (3) the
effects of such explosion as regards () personal injury,
(0) structural damage, and (¢) injury to machinery
and other damage (photographs illustrating these
points would be useful); (4) the various possible
causes of the aceident. Could you hand in a statement
dealing with those various points in detail —Yes,
certainly,  (See Appendix VI.) T have here the
statements of the other men who worked the machines,
and I think, probably, they will be useful to the Com-
mittee. (See Appendix VIL.)

19. Later on they may be, How many men were
killed 2— There were 11 men about the house at the
time, nine of them were killed, but the other two are
at present alive,

20. Arve those two unable to throw any light upon
the cause of the explosion 7—Yes,

21. With regard to the structural damage, have you
had any photographs taken ?— A fter the fire was pust
out some were taken,

22. Is there any photograph of the house as it was
before the accident?—No,

_23. Are there any drawings of it ?—It is a very old
place, it used to be a mill,

=4. How was the house constructed ?-—It was of
wood, and the roof covered with tarred felt.

25. Was the flooring of wood 7—Yes, and covered
with leather.

. 26. What was the thickness of the intervening par-
titions ?—Boards of about half an inch thick, I think ;
I have not examined them very carefully, but I could
get the information from the Engineer’s Depart-
ment.

27, Sir ., Abel. Werc these machines in the houso

when you took up your appointment as Superinten-
dent ?—VYes, they were started in 1887; I can give
you the date on which each machine was set to
work.

28. Before that time, was the house out of use, or
was it used as a mill 7—Whether it was used as a
mill up to the date of the machines being put in I
cannot say ; I did not take up the work until October,
1892. When 1 got down to the place on the morning
of the accident, the whole place was a mass of flame,
but there was not a single board blown from the roof,
or from the walls, the building was quite intact except
the windows.

29. Hew long did the fire last ?—TUp to about 4
o’clock in the morning, I think,

30. Colonel Majendie. You have referred to two
explosions ; did you personally hear any ?-—No, I did
not. Skinner says he heard two small explosions in
the south end of thebuilding before the explosion oc-
curred in the north end.

31. Does he say that the accident originated in the
south end 2—Yes, there is no doubt about that. I
think Carr has also said the same, but he has not been
questioned much, as he is ill still.

32. Sir I7. Abel. Does the building form two dis-
tinet rooms?—-There arve two <istinct rooms, with a
covered connecting passage. [The witness then ex-
plained the plar to the Committee, pointing out the
two streams, the position of the boat, and the landing
platform. See Appendix I.J The men in the drum
house, about 100 yards from tke south end, had time
to change their shoes and run some distance before the
north end explosion took place.

33. Colonel Majendie. Were the partitions blown
down ?—Not that I am aware of.

34. In what direction was the wiad ?—It was blow-
ing from the east.

35. Was the rain being blown upon the platform ?—
That platform was completely covered in.

36. Might there have been any powder upon that
platform from spillage ?—That is very unlikely.

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

38. Are closed barrels used ?—No.

39. The Chairman. Are the barrels filled so full as
to be capable of spilling as they go along ?—No, they
contain abcut 90 lbs. of powder, and that comes up to
within about 3 inches of the top.

40. Colonel Majendie. They are 100-lb barrels,
containing only 90 lb. ?7—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 in
the boat at the time?—No, I think not, because the
boatuen are dead,

43. Colonel Lloyd. When you went down to the
building on the morning of the accident, did you notice
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 erd is black-
encd on the outside, but that may have been done by
the fire.

44. The Chairman. Would the glass have been
blown into the water ?—Yes, perhaps so.

45, Colonel Majendie. 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 1b., I think.

47. Can you divide that amount between the different
places ; that is to say, between the boat, the barrels
which were in the process of being conveyed from one
place to another, and the rooms where the powder was
being used 7—The regulation amount to be in the
house was 200 1b. for each machine. The bLoat had
dropped grain at the north end, and had taken away
the prisms, and was in the course of repeating the
operation at the south end when the accident occurred.
There might have been as much as 1,600 Ib. between
the boat and the two ends, but as a matter of fact,
thera was only 1,200 b,

48. Are copics of those regulations as to the quan-
tities which are sup'poserd to be in the hlouses posted
up in the buildings >—VYes; here are copies of all the
regulations posted up in the buildings [handing in the
smt;,c, See Appendix V.].

49, Colonel Lioyd. Was the boat carrying powder
for any other building ?—No, it was employed solely
for that building.

50. Colonel Majendie. At what time do the shift
men go to work ?—In the ordinary course of things
they work from 6 to 6, but as it was just before the
Christmas holidays when they are allowed to make up
the time spent as a holiday on boxing-day (which is
not a Government holiday), they were, at that time
coming an hour earlier, and going an hour later, and so
working about 14 hours a-day. As a matter of fact,
they did not work the whole 14 hours, because they
have time off’ for changing their clothes, and they also
have time for a meal in the middle of the night.

51. Who was the actual foreman in charve at the
time of the accident 7—A man named Bailey, one of
the kilied.

52. Had he any assistant foreman ?—No.

53, Did he do any work at all’—No; his duty -was
to see that the work was going on all right, and he also
had to take the density of the prisms.

54. Had he a machine for doing that ?—Yes.

55. At which 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 ?—1 belicve they were ; I do not think
they would dream of going into the house without
having the specially prepared clothing on. All men
are supposed to keep a suit of old clothes in the shift-
ing house, which they put on in place of their ordinary
clothes when they come in, and then they put on their
lasting suit over that.

59. Who sees to that being done 7—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 P—Yes.

61. Do they go out in the dinner hour >—They change
their shoes when they go into the dining room.

62. Do they always dine in the factory ?— Yes.

63. Does a man leave the factory at all from the time

_of first coming in to the time of finally leaving ¥—No.

64. Therefore, if his clothing is right when he begins,
be has no opportunity of altering it ?—That is so.

65. Do you know whether the clothing 1s invariably
inspected by one of the foremen every day; for
instance, is there any book containing a record show-
ing that he has carried out his duty 7—No, there is no
such book.

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

67. Have yon had any cases of men having pockets
in their clothing 7—No, but since the accident I have
had the case of a man who had a pocket hole that was
ne ; sewn up.

68. Was there anything in the lining 7 —No, not in
that case.

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

70. Before or since the accident *—Three before, and
five (three in one day) since the accident.

71. Where had they got the matches?—In their
waistcoat pockets in their own private clothes. The
policeman at the gate searches a percentage of the men
when they are coming in; those men said they had not
got any matches on them, and when the policeman
found the matches they looked surprised.
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79. Sir F. Abel. Is there any reason for supposing
that the searching is more strict since the accident than
it was before?—Yes, I have given the Inspector of
Police directions to be very particular. :

78. Colonel Majendie. Where would the private
clothing be taken off ?-—In the shifting room.

74. Would there be anything to prevent a man
putting on other clothing in the meal hours ?—A man
would not be allowed to go into the shifting room
during the meal hour. .

75. Do they really go there 7—No, the manin charge
of the room is told to report anyone going there.

76. Sir I, Abel. Ts the room locked up ?—No.

717. Colonel Majendie. Supposing a man were cold,
would it be possible for him to make an alteration in
bis clothing in the course of the day?—A man might
do that ; but the foreman himself, and al<o t‘he man in
the shifting room, would be neglecting their duties if
they allowed a man to do so.

78. Would a foreman miss 2 man in the meal hour ?
—No ; it would be possible for a man to go there _’c!when.

79. When and where does the man in the shifting
room have Lis meal ?—1I caunot say, but probably in the
shifting room.

80. The instances in which you have found matches
have always occurred before the men got into the fac-
tory ?—Yes. i

81. And therefore in the clothing which, if the regu-
lations were properly carried out, would not be worn in
the factory P—That is so.

82, There has been no case of finding matches on
a man when at work 7—Not in my time. ;

83. Is there anybody charged with the duty of super-
vising the foremen, and seeing that they actually do
the scarching they are required to do, by suddenly
making a raid upon the men working 1n the various
buildings, and making them show their pockets ?—Yes,
if considered necessary.

84. Has it ever been considered necessary ?—I have
not known of men being searched in the danger
buildings.

85. Have you done it?—No; 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 ?—1I 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. Practically there are two searchings, but tbe first
one, I understand, applies only to a percentage *—Yes.

90. Colonel Lloyd. What is the percentage >—About
50 per cent. per week.

91. The Chairman. Have you ever found any
matches lying about within the factory grounds?—
Yes; we have found some near the gun-cottou factory
and some near the cordite factory.

92. Colonel Lloyd. What is the penalty for a man
found with matches ?—He is discharged on the spot.

93. Colonel Majendie. That would apply whether
the matches were found at the gate or in his clothing
in the danger buildings?—Yes.

94. Supposing a man arriving at the gate finds that
he has some matches in his pocket, how can he excul-
pate himself 7—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 War
Office, is it not ?— Yes.

97. Is it made without pockets ?—Yes. I am very
anxious now that the men should bave underclothing
for putting on suppiied by the War Office, so as to
avoid having any private clothing at all.

98. Colonel Lloyd. Is there any reason to suppose
that a man would shove a box of matches under his
shirt —It would be a dangerous thing to do; besides
which, he might be found out.

99. Sir F. Abel. Have you ever had a case of surrep-
titious smoking brought under your notice ?—No; I
have never found anything of that kind:
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100. The Chairman. What is your arrangement with
regard to latrines —There are dry earth closets.

101. Have vou ever found men smoking there ?—-No'.

102. Do they smoke after meals in the dining-rcom ?
—No. y

103. Colonel Majendie. Ts the special clothing uni-
versal in every danger building ?—Yes,

104. How are the dining rooms warmed ?>—Those
which are not near a danger building have an ordinary
open kitchen range, but those which are in a dangerous
position are warmed by gas.

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

106. Where did the men who worked in the house
where this accident happened have their meals ?—Their
dining room was about 80 yards from where the
accident occurred.

107. How was that heated ?—By gas.

108. Were those men in the habit of going to their
night meal together 7—7Yes, they all went together, the
fcreman as well.

109. Wouid they be allowed to bring any portion of
their meals into the danger buildings ?—No.

110. Would they be allowed to bring a kettle for
tea into the danger building ?—No, that would be
contrary to the rules.

111. Have you ever heard of any irregularities of
that sort >—No.

112. How long had the foreman been foreman of that
particular house ?—TFor a considerable time, before I
went to Waltham.

113. And had the men been in the house for scme
ime ?—They had all been there for more than one or
two years.

114. Then there were no recruits, if I may so call
them, in the house 7—No.

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

116. Supposing a machine was found to be out of
order, what steps would the foreman, or the workman,
or any person who aiscovered the defect, take to put it
right ?—The machine would be at once stopped ; if it
were night time it woulu have to remain till the next
morning, but if it were day time the repairs would be
taken in hand at once.

117. Is that formulated in some written order >—No,
I think not.

118. If a man found anything wrong with a machine
would he be acting wrongly in repairing it then and
there himself7—Yes,

119. Is he forbidden to do so ?-—Yes.

120. Where is the regulation that forbids him to do
it 7—I cannot say that there is any regulation, but that
1s the rule. A mechanic is kept specially to do such
things as that.

121. Would the foreman carry out such a repair
himsclt 7—2>MNo.

122. Have you had any cases of that rule being
transgressed ?—No.

123. Would any instruments be allowed to be kept
in those places for repairing the machines >—There
would be a spanner there for screwing up the
machines.

124. Whose business would it be to do that work ?
—The mechanic’s.

125. Then the mechanic would not have to bring all
his tools to tne house ?7—No.

126. Sir. F. Abel. 'Would he be close at hand ?—
Yes, mn the day tinie, but at night the machine would
have to be stopped it anything went wrong.

127. Colonel Lloyd. Would the repairing of one
machine cause the stoppage of all the other machines
in the sanie house ?—Yes.

128. And would «1l the powder be removed from the
house while that was going on ?~—Yes, that is the rule.

129. Sur I, Abel. What is the object of keeping a
spanner in the house if the men are torbidden to use
it in any way ?—It is to obviate the necissity of carry-
ing all the too's about, I suppose.

130. Colonel Majendie. Would not the presence of
the spanner be to some extent a temptation to the fore-
man ?—All the machines were working when the
exp.osions occurred, a spanner could not be used when
the machine was in motion.

13i. How do you know that all the machines were
working ?—The firemen who got down there first told
me that they were working ; the wheel was working
the whole of the time, and it was only stopped by the
roof falling in.

182. The Chairman. What were the machines
used 7—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 togetherin order to press
the grain powder into a prism.

134. There is a drill, is there not, in the centre of
the prism >—Yes, a pin runs up the centre of the
bottom plunger, and enters the bottom of the top
plunger.

135. It sometimes occurs, does it not, that these
machines get clogged ?—Yes, that is a characteristic
of these machines; the dust geis down between the pin
and the plunger.

136. How is the clogging discovered first of all 7—
They would find that out by the friction, and the stiff-
ness in the working of the machine.

187. Would the prism be faulty in shape in any way?
—No.

138. What are the pins made of 7—Gun metal.

139. ITow are they cleaned Y—They are washed out
with water.

140. Who does that ?—The men themselves, under
the supervision of their foreman.

141. In the case of one of these machines getting
clogged, would that necessitate calling' the foreman, or
would the men put it in order agam on their own
account 7—The whole of the machine would have to be
stopped in order to wash it out, and I presume the men
would call the foreman,

142. Colonel Majendie. 1 see that some of the rules
refer to particular houses; here for instance are the
rules for the cam house, are those the only rules applic-
able to that house ?—Besides the particular rules, the
“general ” rules would also apply to the particuiar
houses.

1483. Is there anything else posted up =—No.

144. llow are the prisms taken away?—They are
tuken away in covered trays.

145. Where do they take them out >—Through /s
door (se¢e Appendix I.), and along the passage to the
boat ; the hout which brings the grain takes away the
prisms.

146. But the powder is in the form of grain when it
comes here P—Yes.

147. Tas it been dried 7—No.

148. What amount of moisture would it contain 7—
About 8 per cent.

149. What particular powder is it 7—E.X.E.; it is
rather a quicker powder than the brown powder.

150. What is 1t used for ?—For the 6-inch B.L. gun,
and I think also for the 12:5-inch M.L. gun.

151. Had that particular powder been made up for
some time in this particular house 7—Yes; we made
it for seven mouths last year, the work of the
house had then to be stopped in order to get in a
new waterwhbeel, and I think we had been working

again about taree weeks when the accident happened.

152. Hud there previously been any other accident
in this house ?—No.

153. And, with regard to the powder used at the
time of the accident, was it in all respects similar to
what had been used before 7—Yes, there had been no
variation.

154, With regard to the ingredients, do you know
whetuer they were the same as you had been using for
some time P—Yes.

155. Had you changed at all thessources of supply ?
—No. j

156. Can you tell us what precautions are taken in
order to prevent any foreign substances getting ito

the powder?—'i"he sulphur is put through a sieve,
the charcoal is also put through a fine mesh 5 the
saltpetre is not be‘ca.use 1t 18 damp, but 1l)e mixed
ingredients’ after mixing, are put Fhruugh a sieve,

157, In that sifting, after mixing, have you foqnd
any foreign subgtnnces; ?—Yes? about three days after
the explosion I found, in the sieve, a pebble, about the
size of a pea. It is a long time since we found such a
thing as that.

158. Can you say at all where that came from ?—
No, I have no idea. ) ) :

159. I suppos2 the ingredients, from the time of
sifting, are all kept in clean hou_ses. ?—Yes. )

160. Are all yoar powder buildings wood lined, are
they lined with anything ?—Yes, with only one excep-
tion, buc I have not used that house because it is not
lined; my predecessor declined to use it, and I have
done so, t00.

161. The ingredients are sifted, and the forcign
matter presumably excluded, but in what are they
carried from one house to another —After the mixing
they go to the mills sometimes by tram, sometimes by
boat ; the boats are always covered.

162. Then nothing could fall in while the bout was
passing under a bridge, for instance —No.

163. And are trams similarly covered 7—Yes. In
some instances the ingredients go to the drum house,
and then they do not want milling for so long; but
otherwise they go straight to the mill.

164. Do you 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 the mixture?—Not 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 this powder been through that granulatix
house ?—1I cannot say.

167. Is that a new house ?#—No, it has been in
existence for some years.

168. Can you tell us how the house where the acci-
dent occurred was lighted 7—By electric lamps, and
they were entirely outside.

169. Did the wires pass into the house in any way ?
—No.

170. Sir F. Abel. Were the electric lights enclosed
in water ?—Some of them, not all.

171. The enclosure in water would prevent even a
remote possibility of fire getting into the house 7—Yes,
and it would also prevent the powder dust staying
about the lamp.

172. Colonel Majendie. Was it at all a dusty house ?
—No; though, of course, there might be some dust
from the prisms,

173. Was there any dust about outside ?—No.

174. Had you been in any way concerned with put-
ting up the electric light 7—No.

175. Has that been put up since you went there ?—
It has been altered since I went there. .

176. Are you satisfied with it ?-—Yes.

177. So far as you could see, was there anything in
the electric light that could endanger the place?
—No.

178. Do you propose to hand in any description
or drawings of the machines?—I can hand in some
photographs and descriptions of them if required to
do so.

179. Are there any working drawings of the
machines ; who supplied them ?—They were got from
Germany. When we got them first they were made
entirely of steel, but we found that in the working they
got quite rouch.

180. The Chairman. Had you any accidents with
them when they were all steel?—No. The steel
bushes, and pins, and plungers were all removed, and
replaced with others made of gun-metal, and that
was found to be an improvement. We found that the
saltpetre acted injuriously on the steel,

no
x=J

181. Cnlonel Majendie. Will you supply us with
working drawings of the machines if possible ?~—Yes.*

182. Are you, as Superintendent, personally respon-
sible for the working of the raacnines ?—Yes.

183. Have you been satisfied with these particuiar
machines ?—Yes, quite.

184. Have you received any complaints with regard
to them 7—None whatever, except after the accident.

185. What werc the complaints then P—At the in-
quest, two of the men said the pins got heated.

186. And no fault of that kind was brought to your
notice before —No.

187. Sir I, Abel. Was there not some statement
made at the inquest to the effect that a plunger was
destroyed 7—After the accident a plunger was found
broken, but it was evident it must have got broken
after the accident took place. A large iron screw,
about 2 inches long, was found in between the bush
and the plunger, and we think it must have fallen from
the roof, becuse such a thing could not possibly have
got into the room in any other way.

188. Colonel Majendie. Had you ever received
reports as to broken plungers before that?—Yes;
about three days before the accident a plunger broke,
and the mechanies had to put in a new one. They are
now made of phosphor-bronze, or gun-metal.

189. Who replaced it on that occasion 7—The fitter.

190. Do you know the man ?—Yes.

191. Before he replaced the plunger, was the house
absolutely cleared of powder ?—I should imagine so.

192. It ought to have been ?—Yes.

193. Is it a usual thing to replace plungers during
night work ?—1It takes some litile time to do it.

194. Can a foreman do it, or must a mechanic do it ?
—The foreman, I think, could do it.

195. Sir F. Abel. Ts a spanner the only instrument
required ?—-A turnscrew and a spanner.

196. Colonel Majendie. Were they both kept there ?
—Yes.

197. Have you known many cases of accident in this
class of house before ?—No, none except the brealking
down of machines.

198. I understand it was a stormy night. Was there
any lightning 2—Not that I saw.

199. Have the buildings lightning conductors ?—
Some of them have, but I do not think this building
had one.

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

201. Was any mortar or cement used in ifs con-
struction 7—No, except in the south gable end, which
was of brick.

202. Sir I". Abel. Was it whitewashed inside ?—
No, I think not ; it was match-lined and varnished.

203. The Chairman. Do you think that felt roofs are
dangerous ?—Yes, I think they should be replaced by
zine.

204. T understand the floor was covered with
leather ?>—VYes.

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

206. Colonel Majendie. Where is the nearest
building with any fire 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 7—No; there is no coal fire
allowed in either of these houses, only gas.

208. Where was the nearest chimney of any sort ¢
—The steam mill, whick has a high shaft,” about
130 yards off.

209. Have you any locomotive engines running in
any part of the works 7—No, none at zll.

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

211. What are your regulations with reference to
the use of cotton waste and things of that sort?—

* Lhe witness subsequently supplied the Secretary with
photographs of a cam machine which are to be found in
Appendix IL



None is allowed in the building at all; there is a
receptacle outside the building where they can put the
sponge cloths ; cotton waste is not used.

212. Where did that receptacle stand with reference
to this particular building ?—It was at a safe distance
trom the building.

213. What lubricating oil do you use ?-—We use a
machine oil which appears to be a sort of mixture.

214. It is not wholly a mineral oil >—I think mnot,
but I cannot say accurately.

215. So far as your knowledge goes is the work as
%m’efully carried out at night as in the daytime?—

es.

216. Is it the case that night work has been stopped
since the aceident >—No.,

217. Do you see any reason why it should be stopped ?
—No. T should like to point out that we have had only
four fatal explosions since 1840. 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 see

only one explosion has taken place in the night since
1840.

218. Colonel Lioyd. Ts any inspection made by any
outside official at uncertain times of the night ?—Yes,
the master millman has to go through all the houses in
the night. Occasionally my assistant goes through the
houses, and T do the same.

219. Does the master millman make any reports of
his visits ?—No, not to me, but he might to the master
worker.

220. Would he be the official who would notice
]anx.ly irregularities 7—Yes, but there is no check upon

im,

221. Colonel Majendie. Have you a system of tell-
tale clocks *—No.

222, With regard to the men working in the house
had you any personal knewledge of them, could you
say whether they were in a proper mental condition ?

—I believe they were all intelligent and steady
naen.

223. Had you any idea that any of them had, say,
a desire to commit suicide 7—I have had no knowledge
of that.

224. Had they been working there for some time,
and were they sane and sober men so far as yon
know ?—Yes.

225. They had to come in at 5 o’clock, I under-
stand P—Yes.

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 Lloyd. 1t appeared, I think, in the
report of the inquest, that there was some 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
machines on which a man could only just bear his
hand ?—T think you cannot bear your hand on anything
over 150 degrees, and gunpowder, I understand, ignites
at somewhere about 500.

228. Have you ever heard of any instance in
which one of these cam machines exhibited such heat
that a man could not bear his hand upon it 7—No ; two
men stated that at the inquest, but I have by me the
evidence 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 %—VYes (see Appendix VIL.).

230. Colonel Majendie. Were those men paid piece-
work, or time-work 7—There is no piece-work what-
ever.

231. Were 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 advautage
in hurrying their work ?—No, 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 7—No, none.

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

(Zhe Witness withdrew.)

My, Finvray, esamined.

286. The Chairman.. You are employed in the
Royal Gunpowder Factory, I believe ?— Yes.

237. What is your position there ?—I am the master
worker; T have the management of the men in the
gunpowder branch, and also of the men in the gun-
cotton branch.

238. Is your position equivalent to that of a
general manager in a private concern P—Yes.

239. For how long have you been employed at
Waltham ¢—38 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 Majendie. How long has this house
been used for its present purpose 7—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 uvsed as an incorporating mill
with two pairs of runners,

242. Was the construction of the house at the time
it was a mill similar to what it is now ?—No; at the
time the cams were placed in it the building was match-
lined with a wooden false roof over that.

243. What was the construction of the building at
t}}ife I‘Eime of the explosion ?—Felt roofed outside, 1
think,

244. fHow was it lined P—Match-lined boards, and
varnished.

245. Sir I'. Abel. HHow was the roof protected P—
By an inner roof, match-lined, too. The outside of the
roof was tarred ; the sides were wood and tarved ; one
end, the south end, was brick, and the other end was
of wood.

246. Colonel Majendie. Were there two cams in
each part ?’—Yes.

247. Were there any openings in the partitions near
the water-wheel 7—No doors, but there were shafts, one
on each side of the water-wheel.

248, Then the shaft passed through tbe partition into
the house 7—Yes.

249. Could any dust get through there >—I do not
think it possible.

250. Could a flash pass through 7—I do mot
think so.

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

2562. Then are you distinctly of opinion that there
was no flash of flame throagh the partition ?— Yes.

253, Colonel Lloyd. Ts there a bearing for the shaft
where the partition wall is P—Yes, inside.

954, Would that completely close the hole ?‘—T.hc
dworl comes close round the shaft up to within,
wo‘(;‘ <. one-sixteenth of an inch,

petz;sp- ,C'olonel Majendie. Those partitions were not

calculz;ted to resist an explc_)sion, were they —No, they
ere not put up with that idea. _

e 956. Was the floor covered with leather >—VYes.
957, All over 7—Yes. ; :
958, With regard to the passage which ran along in

front of the house, was there leather on the floor there ?

—No, only wood, it was a clean floor.

959. Was the floor ali on the same level >—No, the
old mill floor was covered with another floor, and I
should say that was about 9 inches or 10 inches above
the old floor; the floor was really made level to the
base of the cam machu}es. y

960. Then in bringing powder into the house, one
would have to step up a little 2—Yes.

961. How did the men bring the powder into the
house P—There isa platform direct from the river here.
[The witness then described, by means of the plan the
procedure followed in bringing powder from the boat
to the house, and said there was a slight variation to
the usual course on the night in question (the platform
from the water to the house at the south end of the
building not being used) which he understood from
one of the men was owing to the very high wind that
swas blowing. ]

262. Was the proper way of getting a barrel along
to roll 1t on its chine ?—Yes.

263. Have you, in the course of your experience,
ever known men to take barrels along in any other
way P—No, I have never seen a man drag a barrel
along.

26¢4. How would a man get it on to this step (see

spot marked B! on the plan, Appendix I.) ?—He would -

talt it half way up, and move it on the side or lift it.

265. Sir F'. Abel. Do you think there would be
any possibility of a man stumbling there, and the barrel
being thrown down, and the man falling on it ?—DNo,
and even if he did, I fail to see what harm would
come of it.

266, Colonel Majendie, Could the man see?—
Yes.

267. How was the passage lighted 2—There was an
electric lamp opposite the middle of the water~wheel
which showed a light in the passage itself.

268. Sir [. 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 e had
found the boatmen’s dirty boots on board the boat, which
proved that they had mnot put on their clean boots in
one of the rooms. |

269. Colonel Majendie. Ts the inside of the boat
treated like the inside of a powder mill >—VYes, 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 tibere about a quarter
past.

271. Did you see anything on the remains of the
man Watts which pointed to an explosion as dis-
tinguished from burning ?—1I could not tell, he had no
limbs, he was burned almost to a cinder.

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

273. Was there any evidence of the explosion of any
quantity of gunpowder at any other part than where the
body of Watts was found ?—When [ got to the place it
was in flames, and T had no means of seeing anything
more than any one else could see.

274. Ts there any evidence of a crater /iere (7.e., where
the body of the man Watts was found, see Ap-
pendix I.) 7—No.

275. Was any portion of a barrel found there (tee:
Wwhere the body of the man Watts was found, see
Appendix 1.) ?—No,

276, Was anybody able to see what Watts was doing
at the time of the explosion ?—The wounded men told
me as much as they knew of what happened. [The
witness then deseribed, by means of the plan, how and
where Watts and Bailey weve employed at the exact
time of the explosion (Bailey in passing from the
south to the north end of the building met Watts
rolling a barrel of powder into the south end), and also
what action the other four men took at the same time. ]

277. Sir F. Abel. . They used E.X.E. grain, did
they not ?—Yes.

278. Does that produce any violent effect, even if
exploded in a granulated condition ?—No.

279. Tt differs very much from the ordinary S.G.,
does it not 7—Yes, and the density of the grain in this
condition is such that it burns as slowly as a prism; in
fact, the density of the grain very nearly equals that of
the prism.

280. And in addition to that, how much water would
it contain P—About 4 per cent.

281. Then you could not possibly expect to find a
crater >—No, we can hardly say it exploded, it burned;
and that is shown by the fact that some men working
in the drum house had time to put on their boots, get
their electric lamp out of their cupboard, and get
within 30 yarvds of the house before the other explosion
took place.

282. Colonel Majendie. When Bailey met him, was
Watts rolling a barrel 7—Yes.

283. How much did the barrel contain ?—About
90 1b.

284, Can you say what powder was in the boat ?—
The boatmen 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 1b.?—Yes.

286. And nearly all of that was in the form of prisms,
was it not 7—Except 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 hurt, 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 an
explosion the boat would have disappeared, would it
not ?—Yes.

289. Even with the explosion of 100 1b. ?—Yes.

290. Colonel Liloyd. Is any part of the boat to be
seen now ?— Y es, one half of it, the other half is broken
to pieces.

291. Colonel Magjendie. When were you last in this
particular house ?-~—On the Monday, the accident
oceurring carly on the following Wednesday morning.

292. Were the same persons there on the Monday as
were employed there on the Wednesday when the
accident happened ?~—I was there at the time of the
day shift only, and not when the night shift was there.

293. Were those men accustomed to being employed
in the same house ?—Yes.

294, Were they familiar with the whole of the
working of the house >—VYes.

2956. Were any of them new hands to this particular
work ?—No, they were old hands at it.

296. How long has Bailey, the foreman, been working
in that house ?—Ever since it started, in 1887.

297. Was he a good man ?—Yes.

298. What would you say with regard to the others ?
—They were the best lot of men we ever had.

299. Was there anything strange in the conduct of
any of them, anything which attracted your attention ?
—No.

300. Colonel Lloyd. Would especially good men be
selected for specially hazardous employments 7—These
four men were selected on account of their good
conduct and ability.

301. As a rule are hazardous employments given to
selected men ?—Yes; we seleet all our men. :

302, Colonel Majendie, Did you regard this as a



specially dangerous house ?—No, ngthing: beyond the
general danger attaching to the making of gunpowder.

303. Sir F. Abel. 1 believe you went to Germany
to see the working of these cam machines ?—Yes.

304. And you came to the conclusion that they were
safe machines?—Yes. . n

305. And were the machines in this house‘smular

to those you saw working in Germany ?—Yes,
generally.
7 306. )IiIad they been altered at all ?—Yes, we had
taken the steel pins and bushes out, and put phosphor-
bronze ones in in their places. Those alterations were
made upon my recommendation. I found that in the
working the steel pins got scored. Ehy

307. Will you describe generally the principle of
the cam machine ?—The press consists of six moulds
which are made of bronze; the grain is fed into
them by a sliding table, having six fillers of gun
metal, which are themselves fed from a hopper, into
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 as guides, pass
the bronze needies which form the channels. The
upper plungers have holes into which the needles pass
when they come down to give the pressure. The
whole is worked by means of eccentrics.

308. Did you hear of any accident with those
machines having occurred in Germany 7—No, and
they went in and out of their houses with dirty boots.

309. Colonel Majendie. 'Were those alterations in
the machines made long since ?—Yes, we did not work
them in their original form for long. :

310. How long had this house been engaged with
this particular class of work 7—We worked 1t 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 working
six weeks when the accident happened.

311. And during that time had there been any
special alteration made ¥—No. ]

312. And no 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 whence the
saltpetre, and sulphur and charcoal were derived P—
The saltpetre belonged to someone else, but the char-
coal 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 house was 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 the saltpetre, the
whole of the mixture was passed through another
sieve.

316. The object of that was, I presume, to exclude
dangerous foreign substances P—Yes.

317. Have there been any, or many, cases in which
you have found something 7—No, we have rever found
anything except bits of wood, or a copper nail.

318. Has anything been found since the accident ?
—VYes, we found a stone on the mixing house sieve,
a pebble about half the size of a pea.

319. Can you suggest how that came there ?—No.

320. What was it found in?—In the mixture of
saltpetre, sulphur and charcoal, but as the two latter
had been passed through a 82 mesh, the supposition
was that it might have come in in the saltpetre, but we
cannot say for certain.

321. There have been, I suppose, from time to time
all sorts of things found in the ingredients at Wal-
tham Abbey ?—I do not know.

322. Do you not know of a room where a number of
such specimens were kept?>—We have found such
things in the powder, but not in the composition.

323. Have 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 7—The mill is
an unlined house, it has only a single roof.

325. What is the roof made of '—Wood, the walls
are of brick.

326. Are they lined >—No.

327. Whitewashed ?—Yes.

328. Sir F. Abel. Is the wooden roof. white-
washed 7—I do not think so. I think it is only
painted. . p

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

330. Could any particles become detached from the
roof 7—No.

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

332. Could any grit become detached there 7—No,

333. What is the next house?—The press-house,
that has a slate 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
house.

333a. Are you satisfied with an unlined roof?—No,
I am not.

334. Sir I, Abel. Isthat granulating house a modern
house ?—It is an old house, about 50 years old.

335. Colonel Majendie. Has it ever been lined ?—
No.

336. Isit now used ?—It has not been used since the
accident.

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

838. Sur I. Abel. Are the hoppers of the cam
machines provided with lids, or are they open ?—They
are open.

339. Colonel Majendie. How are the linings fastened
on in the houses you have detailed ; are they nailed on ?
—The new houses have iron girders, with iron serew-
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, may have fallen from the roof of any
one of those houses into the powder in passing ?—No, 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 explained
how the man carried out the various operations,
pointing out that the amount of powder put into
the hopper considerably affected the process of output
and the density of the prism.]

342. How much dues the hopper contain ?—As near
as pessible 401b.

343. What is the hopper made of?—Gun metal.

The man in front of the machine sees that the charger
comes over the bushes and ecs that the charger pushes
the prisms off; he then puts the prisms on a tray.
There are 24 prisms turned off in a minute.

344. Arve they arranged on the trays by hand ?—VYes,
a full rack holds 280 prisms. That 1s 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 enough to
push a prism out—then the machine would have to be
stopped. The object of having two men there is to see
that those two operations are properly carried out.
[The witness then explaired, by means of a diagram,
how the working of the levers was carried out when the
charger or the plungers got out of order. |

345. Had you had any complaints from anybody
about anything regarding the machines —No, no com-
plamnts. Sometimes I went in and asked Bailey, ¢ is
everything all right?” and perhaps he would say @ yes,”
or “ oue of the pins got stopped up and took a little
longer to clean.”

346. Had you any complaints about the pins getting
bent ?—No. In 1887 the pins were constantly broken,
because when the powder gets dry in the plunger the
pin is snapped off at once; we therefore made holes
in the plungers, and water was put in to clean them

847. Sir . Abel. Are they washed periodically —
The foreman has the discretion of cleaning them after
one, two, three, or four cases, but four is the outside
limit.

348, They do mot wash them until they have a diffi-
culty with the machine ?—They always wash them
when they have done four cases of prisms; but they do
not wash them before that unless there is a difficulty.

849. Colonel Majendie. Have you had any com-
plaints made to you about these machines being dan-
gerous 7—No.

350. Was not something said about them at the
inquest >—Yes, about the pins getting heated; but
that was not true.

351. Such a thing has not, at any rate, been repre-
sented to you ?—No,

852 Would it have been Bailey’s business to have
represented that to you P—He would not have waited
to represent it to me; if he had only thought there
was something wrong he had written instructions to
stop at once.

353. Sir F. Abel. Is the breaking of plungers of
frequent occurrence ?—Yes,

354, To what is that due P—To the metal, T think,

355, Does the fracture occur suddenly ?—Yes, either
in the coming up or going down,

356. Colonel Majendie. "What happens when a plun-
ger is broken ?2—It disables the machine, and no work
can be carried on.

357. When a plunger breaks in one machine, is the
whole house stopped ¥—No, not the whole house; tnat
particular machine is stopped independently of the
others.

358. Sir I'. Abel. When a plunger does break what
is done 7—If it is in the daytime, the engineer comes
and replaces it by another one.

359, Colonel Majendie. Does he remove all the
powder out of the house ?—Yes, every portion of it

360. TIs the house washed out ?—No,

361. Sir I Abel. Does he bring his tools with
him ?—Yes,

362. Then what is the object of a steel spanner
being left in the house *—There are a lot of spanners
belonging to these machines which are always hung up
in the house.

363. But why; if there is only one mau dealing with
the spanners, does he not bring them along with him,
the same as he brings his other tools 2—Those tools
may be used by the foreman; if he found that the
plungers got compressed he would undo the two serews,
and put some packing under.

364. Supposing the foreman were not there, would
one of the men take it upon himself to do that —No.

365, Colonel Majendie. Are the men forbidden to
do that *—Yes,

366. Is there any written order >—No.

367. How does a man know that he may not doit ?
—There is a foreman in charge of the whole thing,
with instructions that he is the only one to do it.

368. But not written instructions ?—No.

369, Sir I, Abel. Ts there any other tool besides a
Spauner kept in the house?—Yes, a hammer and
another spanner, to alter the wedges on the cross-head.

370. Would the foreman do that ?—Yes.

371. Colonel Majendie. Would he be required to
clear the house of powder to do that ?—No, because
sometimes the cross-head wants to be altered every
five minutes.

. 872. Sir F. Abel. What is the object of that 7—
The density of the prism alters, and the crosshead has
to be altered accordingly.

873. Colonel Majendie. Would he clear the house
before using the spanner to alter this wedge ?—No.

374. Is that a steel spanuer ?—No, it is a metal one.

375. But, in using a steel spanner for that, would he
clear the house ?—No,

876. The Chairman. How is the powder put into
the hopper '—By a copper bowl, out of the barrel.

, 876, Would the powder be littered about at all 2—
40, 1615 practically a clean house.
877. Colonel Majendie. All the men in the danger
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buildings throughout the factory have to wear a special
suit of clothes, have they not 2—Yes, a frock, trousers,
and a cap.

378. Is it a flap cap 2—VYes.

379. Do they wear those special clothes over their
ordinary clothing %—Over the clothing to be worn in
the powder house, and we require that there shall be
no iron buttons and no pockets in that private clothing.

380. Where is that private suit kept >—In the shift-
ing room.

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

382. A man never takes his Government clothing
out at any time ?—That is so.

383. Whose business is it to see that the men have
got on proper clothing underneath their Government
clothing “—There is a man specially appointed to the
shifting room, a day man and a night man. The man
does not inspect every one, but, uf course, he looks to
see that they have changed their clothes. The fore-
mau looks also to see that the men have changed their
clothes, and that they have no pockets.

384. Docs the foreman or the shifting-house man
keep any record of that #—No.

385, Where is the shifting-house P—Two hundred
yards from this house.

386. Sir F. Abel. Do the bargemen go through the
same operation of changing #—Yes. ;

987. Where do they change?—Near the Superin-
tendent’s office,

388. Who keeps a watch upon them P—A mun
there.

389. Colonel Majendie. When did Bailey look at
his men ?—When 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 instances of men being
reported to you for having pockets in their clothes P—
No.

393. Never in all your experience >—No.

394. And you yourself have never found a man with
them P—No.

395. Nor with metal buttons on their clothes ?—
No.

396. Or buckles on their braces, and things of that
sort 7—No. I have myself cautioned almost every
man upon those points when they first came.

397. You say that Bailey would look at his men
every day ?—Yes, each foreman is supposed to do that,
and they are asked if they have done it.

398. Are those rules as strictly observed at night as
they are in the day ?—Certainly.

399. Have you any reason to doubt that ?—No.

400. The Chairman. We understand that the
master millman goes round the works ?—Yes, we have
two, one for the day and one for the night ; they work
alternately.

401. Do they inspect the men in the same way as
you might do occasionally ?—No, not on going round
in the night time.

402. Is therc any check upon that master millman to
show that he has been round P—He reports verbally,
not in writing, to the other man coming on in the
morning, and says whether all is right or not.

403. Colonel Magjendie. Do you think there is any
objection to the night work ?—I do not see any
objection to it.

40%. Do you think that the men can be quite as
easily supervised at night as in the day time ?—VYes,
especially as we use the electric light.

405. T understand that there have been cases of men
being found coming into the works with matches on
them ?—Yes, that is so.

406. But never a case of a man being found in the
works with matches in his possession ?—Only one
case during the 13 years that I have been the master
worker,

407. Have there been many cases of matches being
found in the works but not on the men ?—I have
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myself repeatedly found matehes about the grounds,
but I am of opinion that they weve earried ir on the men’s
boots, The men on coming to work feel in their
pockets to see if they haye uny matches, and if they
have they throw them down on the ground outside, and
then other men coming in ave liable to tread on those
matches and so bring them into the works on the
soles of their boofs,

408, If o man finds he has matches in his pocket
when he gets to the gate, what does he do ?—Gives
them to the policeman; in fact, they are asked the
question.

409, Every man ?—No, not every man.

410, Sir I'. Abel. On what occasions have men been
dismissed for having matches in their possession ?—-
The policeman has always the power to search a man,
and if a man is found to have matches after he has
been asked, and says he has none, then he is reported,
and dismissed at once, but if a man gives up his matches
on being asked, then he is let alone.

411, The Chairman. Were the matches you picked
up about the grounds live matches 7—Yes,

412, Colonel Majendie. Have you had any cases
of matches being found since the explosion 7—Yes ;
we have sent away three men and one boy for that
reason, The men had been taken on only in the last
fortnight, and when they came they were particularly
cautioned against carrying matehes, and they were told
that if they did smoke they were never to carry
matches in their pockets, It appearved they had been
smoking over-night, and had put the matehes in their
pockets, and had forgotten them,

413. You think they did not keep them there intens
tionally 7—Certainly not,

414, The Chaivman. Do you admit of any excuse ?
~—No, none at all.

415, Colonel Majendie. Ave you satisfied with the
electric light ?——I am satisfiod so far as vegards that
house.

416, Had that been altered ?—Yes, some time
before ; it was entirely outside the house,

417, T understand there was no other means of
lighting except by the clectric light, and no means of
heating the place ?—Yes, there was some heating done
by means of pipes.

418, Where was the steam generated ?—In a boiler,
about 100 yards off.

419. Were there any fires at all near this house F—
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 any place at all near there from
whence a spark could be derived ?— Mo, that would be
impossible.

421, Have you tried to find out the cause of the ex-
plosion 7—Yes,

422, Have you found out anything with regard to
the machines which you think suspicious 7—No ; when
it got daylight on the morning of the accident, we went
and examined the machines, and we found that one of
the top plungers had got jammed in the bush with a
large iron screw that had evidently come out of the
old building somewhere during the fire, because the
machines were working after the accident

423. What evidence had you that the machines
were working after the accident?—~The Colonel saw
them and the firemen saw them, and I saw them as the
building kept falling in ; they were all working.

424. They could not have worked with a broken
plunger jammed as that was, I presume?—No, that
was broken afterwards ; the screw fell across the bush
and that is why the plunger was broken.

425, Iave you got the screw ?—Yes.

4206, Jilas it been shown to the Officers of the Works
Department?—I do mnot know; it could not have
tumbled into that place until the lining had got burned.
There were eight or nine of those screws lying about,
some on the same machine, and some on the next
machine ; I picked up five myself.

427. And you think they had nothing whatever to
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428. Has anything occurred to shake yoar confidence
in these machines since the aceident ?—No. :

429. Have you heard of any accident elsewhere in
the process of pressing prisms ?—No.,

430. Do you not know that one happened at Dart-
ford some few years ago ?—Yes, but I believe that was
not a cam machine ; that was a hydraulic press, some-
thing similar to our own, except that they had com-
pensating plungers, Thataccident happened, I believe,
while they were pushing the prisms out,

431, There was no explosion in that case, was there ?
—No,

432, Were all the prisms burned ?—No, only that
one, 1 believe,

433, Then may we take it that the results of that
explosion would rather tend to strengthen your impres-
sion that this was not a very dangerous house ?—-I do
not consider it dangerous.

434, Was the question ever mooted, or discussed
between yourself and the Superintendent, or anybody
else, as to reducing the number of persons in that
house 7—That could not have been done without
taking away some of the machines.

435. Could not the machines have been divided ?—
No, the house was not big enough for that.

436. But with regard to this particular building, has
the question of placing as many as eleven people in
one building at all occupied yourattention 7—No. The
only thing that comes to my mind is this : if four cam
machines are put up again, then they should be sepa-
rated, one in each room, aud there should be brick
traverses between all the rooms.

437. Do you know how this work is carried on in
private factories, and the number of men in each
house ?—1 do not know any place, except Chilworth,
and even then I cannot say how many men they have
there,

438, Do you know of any place where they have as
many as eleven people in one house at one time ?—No.

489, Colonel Lloyd. Do you consider the operation
of pressing mueh more dangerous than the operation ot
eranulating 91 think granulating is very much more
dangerous than pressing.

440. What is the pressure put upon the powder in
making prisms 7—No one can tell you that.

441, Colonel Majendie. You had an explosion in the
press house some years ago, had younot ?— Yes, in 1870.

442, That was not during the operation of pressing,
was it P—No, it was in unloading the presses; it was
supposed to have been due to a flaw in the plates, caused
by some sandholes. .

443. Have you ever had an explosion in the granu-
lating house 7—No.

444, Do you know what quantity of powder you have
made with those machines ?—\We have furned out
70,000 barvels of the 15X, 1, powder,

445, Have you made any other powder than that ?—
Yes, some 1,600 barrels perhaps.

446, Where do you press your black ‘powder 7—\We
do not press any at all, but we press some brown powder
in the moulding house,

447, Are any hand lamps of any description used in
this place 7—There was one at either end of that
building.

448. Were they electric >—Yes.

449. What sort 7—Similar to the one sent to you at
the Home Office.

450. Had they been altered at all?—No ; they were
not being used at the time.

451. How do you know that ?—Because Bailey told
me so. He was the least hurt of any one, and he was
quite sensible until within an hour of the time when
he died.

452. Was that with reference to the lamp at the
north end ?—Yes.

453. Did he speak to you about the other lamp ?—
He said that, as the machines were working, the men
would not have any occasion to use the lamps; they
would not use a lamp unless they wanted to do some-
thing to a screw, and they could not do that while the
machines were workine.
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464, Then the lamps were only for use in an
omergeney ?—7Yes.

165, You say the explosion occurred just here
in this circle [pointing to the position on the plan
where Watts’s body was found. Appendix 1.]7—Yes.
‘I'he witness then again (see Question 276) explained,

v meavns of the plan, what Bailey and the boatman
wore doing at the time of the explosion, and also
pointed out where the explosion occurred. He also ex-
plained his reasons for believing the explosion occurred
it that particular place, and he explained how and in
what direction the men moved when they heard the
noise .

1466. Colonel Lioyd. Did the men throw themselves
into the river, or were they blown in ?~I think they
nll threw themselves in.

457. Colonel Majendie. Were the burning prisms
thrown any distance 7—Yes, because a man there
[ pointing to the plan] was hit in the back by one.

458. Was the place scorched at all by the burning
prisms —No; I think it was raining hard.

459, Colonel Lloyd. Were the sashes blown out /—
Yes, there was glass outside.

460. Colonel Majendie. ‘I'he men get a meal in the
night, do they not?—VYes, :

461. At what time 7—Twelve o’clock. ;

462. How long are they allowed for that?—Half
an hour,

463. Do they all go at once 7—Yes.

464. Do they ever bring cups or glasses into the
house ?—-No.

465. Colonel I-loyd. "Would they change their shoes
in going into the dining room 7—Yes.

166. Colonel Majendie. Have you ever krown a
cise of the men bringing their food into the house ?
No, I have never seen any food in the house during
the whole course of my experience.

167. Sir I. Abel. Is there any possibility of the
men smoking in the dining room at night —No.

168. Colonel Lloyd. Would they have access to the
(ining room at night #—7Yes, they could get there, but
not without the foreman knowing it.

169. Colonel Majendie. Who lit the gas in the
dining room ?—1It is alight all day while the man is
there, and he leaves it alight when he goes away at
night.

170, Would he light it with a light, or with a
mnteh P—Ide would go to the boiler with a lamp if he
wanted a light; but, as a matter of fact, the gas jet is
Huver out, nor is the stove put out.

171, Was there any dust outside the house ?-~No,
:lu-rn is no dust in this powder at all, it is a very clean

Huine,

172, Were any remains of the barrel Watts was
muving found at this part [pointing to the position
i the plan where Watts’s body was found. Appendix
l, | == No, nothing in the house at all except the timber
fillon from the roof.

478, Watts could have got out, could he not 7—Yes,
I hud the best chance of the lot.

174, Bupposing anything happened to bis powder ?---
Hi vould not get away then.

470, Had he been accustomed to do this work for
wie timo - =Yes.

Ai0 Colonel Lioyd, What proportion of the men
W sonrohied ot the gate 7—I could not tell you ; I have
suthing at all to do with that.

117, They are not all searched at any rate ?—No.

478 Therelore there may be some presumption that
4 i vould get into the factory with matches in his
prmmlun fYuu, but only as far as the shifting room.

Al Ao the cam machines made in pairs 7—No,
ey ive wlnglo machines, :

ll(l. Thete in then no reason why they should not

k‘%riml I separate rooms P—No.

Would o workinan ever alter the fittings of a

i Sl withiout the nssistance of the fitter 7—No ;
3 sy g o foreman would do would be to put a

f' WEwhen {6 got compressed, e has some
|

0 e, and B would put one under it, and that
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482. 'What tool would he use for that purpose r—A
gpanner.

483. Would any other spanner do instead of a stec!
spanner ? —~The Chief Engineer says not; he says the
points of other metal spanners would not stand the
strain.

484. Sir I, Abel. Would there be any temptation
to a man to do anything in the way of repairing a
machine ?—No.

485. Colomel Lloyd. In the case of the barrels that
have to be moved, full of powder, from one place to
another, would there be any objection to providing
them with a tighter fitting cover than the canvas cover
which is now used ?—1I think it would be difficult to do
that. Originally we had wooden tops to the barrels,
but we found that in moving the barrels out of the
boats the men sometimes caught hold of the tops of the
barrels, and when the tops slipped off; the barrels fell.

486. Are the canvas cloths you now use for putting
on the heads of the barrels impregnated with powder
dust 7—No, they might be if they got wet, but they
are constantly changed.

487. The Chairman. If anything in the way of an
explosion had happened, would not the machines have
been destroyed ?—I think not, because there arve herc
and there openings in the buildings.

488. Colonel Majendie. Is grain quicker than

prism ?P—VYes, it is quicker, but even then it is slow on

account of the density.

489. The Chairman. Have you, in your own mind,
any idea as to the probable cause of the accident 7—I
think something must have happened to the powder
barrel, but what it was I could not say. I got from
the irjured men all the information I could, and if the
Committee would like to hear their statements, I will
read them.

490. If you please 7—James Bailey, foreman of the
cam house, said: “1L had only just left the south end,
where Nos. 2 and 8 machines are, and which were
working all right. Everything appeared correct, and
had been so all night. I passed the boatman Watts in
front of the water-wheel, trundling a barrel of grain
powder, going into the south end; and when I had
arrived against No. 5 machine in north 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 another noise was heard, and a flash of fire seen,
when we all started to run out of the house. I had got
clear of the house before it exploded, but appeared to
have been blown in the water while running away. I
kept swimming about until rescued. I cannot account
for the accident.” Bailey was in the water nearly an
hour; he died on 19th December, 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 the rack, when a flash came behind
me from my machine.” Asked if he knew what caused
the fire, he said, “ No ; machine had been working all
right.” He died, 14th December, 1893, at 2.15 p.m.
William Rudkin, the other man working No. 2 cam
press, was so severely burned that he died at 2.30 a.m.,
14th December, 1893, having been 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 turned to pack the prisms on
rack, when a flash of fire came from 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. When explosion took
place, myself and Clayden ran out of house and got
into the river where we were found. I cannot account
for the explosion.” He died 18th December, 1893, at
7.35 a.m.  George Rudd, the other man, working
No. 8 cam press, was so severely burned that he died
14th 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 the
boatmen, stated that “ they (himself and Watts) had

cleared the north end of pressed prisms and taken two
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who was the only one killed on the spot, was taking a
harrel of grain to the south end when the first flash was
seen 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. 1 swam about and helped
Jernings and Rudd out of the river; we all then walked
up to the shifting room.”

491, Colonel Magjendie. With reference to the pre-
cautions for the future, I understand you consider it
desirable to separate the machines ?—I think, if it is
intended to work the cam machines again, they should
each have a room, the rooms to be separated by brick
traverses. and instead of having a boat there should be
a tramway line. For small quantities of powder which
are being pressed at one time, it is very difficult to get
boats up and down.

492. Do you see any reason for the suggestion that
other machines should be substituted for the cam
machines ?—No, I do not.

493. Do you thivk that the character of the machines
s at all aff-cted by this explosion 2—No.

494. Have you anything to say in regard to the
construction of the building, would you advocate for
the future a like construction to this ?—Yes, only a
little mare room in it.

495. Colonel Lloyd. With separate machines in
separate houses, what would be the maximum quantity
of powder that would blow up in any one house?—
Seeing that the hopper must hold 40 1bs. of powder, I
;hiuk you could not do with less than 100 Ibs. in each
10use.

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

than of an explosion, would it not 1—Yes, certainly.
After what has just happened, I think such buildings
as these will not be put up again. We naturally
thought the place was safe, because we have done this
work so long; I think the old building is quite 100
years old.

497. The Chairman. s 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 word in
reference to the evidence given at the inquest by
Mumford and Wraighte. What they said was simply
perjury and falsehood, aud, in my opinion, they are
very dangerous men to have in a powder factory ; I do
not think they ought to stay there, because if they are
bad enough to do one thing, they are bad enough to
do another.

498. Sir I Abel. Lo what particular portion of
their evidence do you refer >—Mumford said the pins
were 80 hot that he could not put his hands upon
them ; I have never heard of such a thing in all my
life. The 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. Ts not that rather a matter
for the Superintendent #—I have told him that those
men ought not to be in a powder factory. One of
them said he had been reduced in wages on account of
the evidence he had previously given, but that was
not true; he also said that he had been punished by
having to eat his dinner half frozen, but the dining
room was within 60 yards of his working place, where
he could have gone with the other men.

(Z'he Witness withdrew.)

SATURDAY, 27tH JANUARY, 1894.

Present.

Lord SaxprURST, Clhairman.

Members.

Sir F. A. ABkr, Bart., F.R.S.

Colonel V. D. Masenpie, C.B., Her Majesty’s
Chief Tnspector of Explosives.

Colonel F. T. Lroyp, C.B., R.A.

Mr. R. H. BRADE, Secretary.

Colonel M. T. Sark, C.M.G., Superintendent, Building Works Department, and Captain 1. Hvurearr, R.E.,
Second Assistant, Building Works Department, examined. ]

500. 7he Chairman. You are Officers serving under
the Director-General of the Ordnance Factories, I be-
lieve ?—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 works at Wool-
wich, Waltham Abbey, Enfield, Birmingham, and part
of Weedon,

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

903. Was that building erected before you were

appointed to your present position ?—J udging from the
plans and documents in our possession, it appears to
have been erected in 1846 or 1847.

_ 504, From what you know of the place, has it been
in any way modified ?—Originally it was an incorporat-
ing mill; it was blown up in 1861, and reconstructed
in the same year as an incorporating mill; in 1887-88
it was converted into a cam house.

505. Was the structure modified in 1887-88 ?—¢
was lined throughout with match-boarding, and all the
necessary precautions were taken as customary,

50€. Will you state in detail the structure of the

house ?—Here are the original plans, up to tjhe time of
its being made into a cam house [hmﬁmg“ in and ex-
JJaining the same]. The walls were all of wood, with
the exception of thg cross walls ; but the brick wall
now standing Zhere (i.e., at the south end of the house)
was built afterwards, 7.e., in 1861.

507. What was the roof?—It was a boarded roof,
over timber rafters, covered with tarred felt.

508. Was the interior of match-boarding throughout
at the time of the accident ?—Yes, with copper fasten-
ings. b s
509. Was there any exposed iron in the structure ?
—-No. There was a wooden floor, with the usual
Jeather covering, the hides being fastened with copper

ails,
Illl;',lo. Was the electric light entirely outside ?—Yes ;
formerly they had wooden insu}ators, but afterwards
carthenware insulators were put in.

511. Was the house, so far as you know, a satisfac-
tory house 7—Yes, it was perfectly sound.

512. Have you seen a screw which was found in one
of the machines after the explosion ?—I have heard of
it, but I have not seen it.

513. (To Captain Huleatt.) Have you seen that
screw ?—Yes.

514. Are you able to identify it >—Yes, it came from
the outside part somewhere,

515. Then it could not have fallen into the press
until the roof had been destroyed ?—'That is so. When
the building was put up, in 1847, they used iron fas-
tenings, but that is not the practice now.

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 7—Yes, we found one on the upper side
of one of the tie beams, but that would be outside the
match lining.

518. Would you say that there was nothing in’ the
roof which could reasonably have been able to fall into
the press 7—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
such a thing,

521. Have you considered the structure of the house
since the accident, is there anything which should have
been modified in order to prevent an accident of this
kind /—The only thing that I can conceive possible, in
the case of a wooden structure, is that owing to the
chinks in the walls the dust from the outside may
have effected a lodgment during the tempest that pre-
vailed on the night of the explosion ; but that is only
a bare possibility.

522. When you have taken these houses to pieces
from time to time, have you found that sort of thing
between the lining and the wall >—Not to my knowledge.

623. (To Captain Huleatt.) Has such a thing come
before you?—T have heard of powder dust working
urder the hides, but I cannot say in what house that
happened.

924. Have you heard of any grit working into a
house between the wall and the lining ?—Yes, but
probably that came from the wall.

525. But taking a wooden wall, that has not been
actually found >—No, not to my knowledge.

526. A match-boarded house interposes two barriers
to the grit in the wall >—Yes, match boarding inside,
and weather boarding outside.

527. With regard to the house itself, I understand
the wall at the south end is standing ?—Yes.

528. Will it have to be reconstructed ?—No.

529. In all other respects [ understand the house
was destroyed ?—It was burned, and we had to pull it
down afterwards. :

530. Was there any explosive effect produced upon
the foundations of the house >—T beiieve it was thought
that there was a slight depression somewhere /ere
[indicating the spot on the plan, about where Wartis's
body was found, see Appendix 1.], but I eould not see
anything: the walls appear to be quite sound.

931. (To Colonel Sale.) Do you concur in that
opinion 7—Yes, the walls appear to me to be quite
sound.

532. (To Captain Huleatt.) Are any of the other
houses in the factory affected at all —No.

533. Lven to the extent of broken windows?—No,
it was a very slight explosicn, and even the trees
near have not been much atfected.

534. What was this passage covered with ?P—
Felt.

535. Was that felt blown about at all while the
fire was burning P—I was not there myself at that
time, but I was told that it was blown about while
the fire was burning.

636. (To Colonel Sale.) Are you favourable to this
use of felt P—I should not put felt on a new construc-
tion.

537. If an explosion 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 very
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 acecident.

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

539. Sir F. Abel. (To Captain Huleatt.) Was there
not one peculiar feature about this house, namely, that
there was a considerable step up from the platform to
the floor 7—There was a small step from one platform
to tne other, but I cannot say about a step into the
building itself.

640. Colonel Mujendie. (To Colonel Sale.) Can
you suppiy us with a plan of the house as it existed
at the time of the explosion 7—Yes, here is one [hand-
ing in the same, see Appendix I.].

541. Colonei Lloyd. (To Captain Huleatt.) The
corridor passage outside this house is a closed one, I
believe ?—Yes.

542. What was it composed of *—Generally speak-
ing, it was the same structure as the rest of the house ;
it certainly was copper-nailed, because I have just
lately repaired it.

543. Was it covered with hides?—No, I think
not.

544. There were no hides on the corridor —No,
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.

(Zhe Witness withdrew.)

Captain F. L. NaTrax, R.A., exdmined.

946. Zhe Chairman. You are the Officer in charge
of the danger buildings in the Royal Gunpowder
Factory at Waltham Abbey, T believe ¢ —Yes.

947. What ave your duties ?—I assist generally the

ulzermtendent in the management and working of the
actory.

548. Are you intimate with all these buildings?—

es.

549. How long have you hell your present appoint
ment ?— Since October, 1892.

650. Colonel Majendie. Were you in your house at
the time of the accident —Yes.
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551. How soon afterwards were you on the spot
where the aceident happened ?—I got there about
5 minutes to 3, the accident having occurred about
20 minutes before.

552, Was there anything in the nature of an explo-
sion after you arrived there #—There was one little
pop, but nothing much.

558. When you got there, was this house fully alight
and blazing ?—Yes. :

564, Had the injured men been recovered at that
time ?~—Most of them had.

5566, Did you see the man Watts at all ?—Not until
I snw him at the mortuary.

556, You do not know of your own knowledge where
he was found ¥—No.

5567, There was a little passage leading from the
house, and then there was a little platform.  Was this
close boarded, or was it battened 7—The boards ran
lengthways with very small intervals, It was laid like
all platforms—Y-inch boards, with little openings of
perhaps L inch between them.

558. Were the boards placed longitudinally ?—I
think they were crossways.

559. Was the floor of this house higher than the

.platform P—Yes.

560. How much higher >—About 6 inches.

561, Thercfore, a man conveying a barrel along here
to the house would have to raise it?—Yes, he would
have to lift the barrel from the well to the floor of the
house,

562. Have you seen the men bringing barrels along
here 7—Yes. '

563. How do they do it ?~~They trundle them along
until they get there (sce Appendix L), and then they
lift the barrels to that part (see spot marked B! on the
plan in Appendix L) and then they trundle them along
to the machines.

564, Was there any evidence as to an explosion of
powder, or evidence of any action of powder at that
part (Z.e., the spot where Watts’s body was found, see
Appendix I)?—When I examined the house it had
suffered very much from fire, and all the fooring had
gone completely from there. There is a gap between
the wall and the brick pier on which the joists laid; I
had not looked for any explogsive effects there, but when
you came down and suggested that the burnt débris
that was there should be removed in order to see what
was underneath, I kad your suggestion carried out, but
there was nothing at that spot which I could say had
been eaused by an explosion of powder.

565, Sir I, Abel. Have you ever seen any consider-
able quantity of 1. X.E. powder exploded 7—No.

566, Colonel Majendie. Were any portions of the
barrel found ?—1 do not know,

567. Having regard to what you saw after the acei-
dent, would you say there had been o formidable
explosion, or would you sny that it was chiefly in the
nature of a fire 7—A very intense fire; the wholo house
was burnt.

568, Have you, from a mechanical point of view,
made a special study of the machines 2==No, but I have
seen them working constantly,

669, Who is your engineer at Waltham Abbey 7
Mr. Hodgson. He is called the chief engineer, a position
corresponding to that of foreman millwright in the
Arsenal.

570. Ts he very familiar with the machines f—Yes,

671. Has he taken them to pieces ?—They have been
taken to pieces by the mechanic who had charge of
them while running. %

572. With regard to the general working of the
place, how far do your duties require you to have a
knowledge of that ; did you go often to this building ?
~—Yes, very frequently,

573. Is it part of your duty to go round the buildings
from ume to time, to see that the work is being properly
carried on ?—-Yes.

574. Is it part of your duty to see that the men have
proper clothing on ?—Yes.
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the men, or require them to open their outer ciothing,
in order to see that there are no pockets in the inner
clothing 7—I have done so once or twice.

576. Did you, on any occasion, ever find them im-
properly dressed ?—No.

577. Did you find any iron fastenings on their
clothes 7—No. The foreman of each house examines
them, and reports to the chief foreman of gunpowder or
to his assistant, who goes round every day.

578. Are they required to visit every house 7—Yes.

579, Do they make a written report?—Yes, but
anything incorrect would be reported at once.

580. Arve those reports filed ?—Yes, and they come
to me.

581, Have you seen these particular men who were
injured at work ?— Yes.

582. How about the night work? Would there be
the same amount of observation and supervision at
night as there is in the day time ?—Hardly that, be-
cause there are not so many people about, but there is
a foreman in charge of the house.

533. Do you sometimes go round at night P—VYes,
I was round at that houss within a month of the
accident, but T never found anything wrong there.

584. Were those same men always on at night?—
No, they had one week night work and one week day
work. 4

585. Have any complaints ever been made to you
about the imperfect working of the machines, or of
anything hazardons in the working of them ?—No.

586. Do you think that anything about the machines
was dangerous P—No.

587. Sir I'. Abel. Have you been Jed to suppose
that there was anything in this particular accident
which had to do with the breaking of the plungers ?—
They often broke, I think.

588. Colonel Majendie. Is there any cipnce of the
bearings becoming heated, or is there a good lubri-
cating arrangement P—Yes, so far as I know,they were
always working properly when I saw them.

589, Sir I, Abel. Whose duty was it to see that they
were properly working 7—The duty of the engincer.

590. Colonel Majendie. What orders were there
with regard to repairing the machinery; supposing
you found one of the men engaged in repairing the
machines would you have at once understood that
he was doing what he ought to do P—He should not
certainly repair 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 slightly
and make big prisms; the men would then pack up
the plunger by putting in a small piece of packing.

591, Sir I, Abel. Would they leave the mechanic to
do that =1 am not quite certain about that, but they
would, if necessary, puck up a plunger at night cer-
tainly 5 in the day time they might or might not do it.
I do not think anything ot that sort was going on at
the time of the seeident beenuse all the machines were
vinning, and they could not do anything of the kind
while they were so running.

002, Colonel Majendie. T understood there were
two eleetrie hand lamps in the buiiding 2—Yes.

608, What lamps were they ?—The Pitkin lamp.

604, Huw the suggested alteration in regard to them

beon enrvied out ?—Yes,

606, Were those lamps in use af the time of the
necident #==1I think it is most improbable; they would
be usoed only by the foreman, and he told Mz, Findlay,
before he died, that the machines were all working.

606, We understand those lamps were not used for
illuminating the building, but only to enable them to
light up some part of the machinery 7—That is so.

597, Here are some rules which have been handed
in as applicable to cam houses, can you throw any
light upon them? Tor instance, Rule 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 aceident ” 7—That means breaking plungers,

598, Would they call that a “ serious accident” if a
nlimeor brenks everv dav *—1I eannot sav.

W0, Who drew up these rules ?—General Noble, 1
ik, bt T am not responsible for them.

400, What does this mean: “It is most important
it 1o grain beyond the proper quantity is 1n the
onehies ' when a pressing is commenced ” 5 why is
thut, to prevent any increased density ?—That probably
{olen Lo the charger, as it might mean putting in too
Inipe n charge, "

y ::(H. l)uoi it relate to any possible danger %—No,

yuly to nn undue strain that might be put upon the
thine,

"mﬂ(l'.l. Are we to take it that the quantity in the cam

Wiise for each machine must never exceed EQO 1bs.,

sl thit that velates to powder in any form, prisms or

gining t—Yes. : y

408, And that “no gunpowder is to be kept in the
luiee when not at work ” P—Yes. )

004, i I, Abel. « If there be any suspicion of undue
shialning due to any cause, the n}nchine sh_ould be
Huppied," what does that mean ; 1s 1t nof; pnssx})le that
DRI vln))lcyed there might not know what *urdue
siinining ' was %—I think that refers merely to the
wiehiuen getting dirty. :

{00, It is aregular practice, not merely an occa§1onul
Juetloo, to wash out the machines at a particular
wilod, iw it not P—Yes, it depends upon how the
suehine in working, and the state of the pins. :

J0l. Was the system of washing introduced since
hiwe repulntions were drawn up ?—1It has always been
the prnetice ; T do not see how they can possibly work
(e wnehines unless they are washed out. ]

107, Colonel Majendie. Here is another thing which
{6 wuthior uncertain, « No person, except those who are

sopeily instructed and duly authorised, is at any time
L neddle or interfere with the machinery,” dogs that
Wi (nking the machinery to pieces, or does it only
folor 1o ropairs ?—I think it covers anything dealing
the machines.
w“n':m. Sy I, Abel.  * Duly authorised ”—would the
Seluny workman consider himself  duly authorised ” ?

Nu, 1ot unless he was working under the foreman,
(e sridinary man would not be allowed to touch the
winthinen exeept under the foreman’s orders,

WO, Colonel Majendie, Was the mechanic here
Shen thewe orders were drawn up ?—I could not

.' .
'l\‘lﬂ. | presume, as Danger Officer, your duty is to
Pbien theno rules 7—Yes,
{01 Huye you had any cases since you have been
Wikl men ‘wing reported for smoking ?--Ne.
S0 Hive you any reason to believe that anything
08 100 BEt oos on either night or day P—No.
{00 Iheve hinw been no case of men smoking in the
l‘ﬂ'!tlnu W, for instance 2—No.

14 Iy the General Rules, it says: “Trousers of
S0kl teews nre not to be turned up, as smuall stoues
il ft i Jou ol gt are likely to be carried into the
S therehg" s that strictly enforced ?—VYes.

{0 Doen that rule apply to the under trousers, as
woll s o the * lusting ” trousers ?—Yes.

S0 1 would boe equally dangerous P—Yes.
S48 L understand from: you that pockets are pro-
Mlm\ I Wiy port ‘of the clothing whatever P—

%h. S 1, Abel, In No. 7 of the General Rules,
0 e polios hiave orders to search and ex-
Rlz i tne to time persons taking anything in or
08 e paten esthigro i nothing said there about
et personilly FThey have orders to doit;

mt i sl 0 poroentage,
- Eluned Mafenddio,  What is the percentage ?
ub il the week they search about half
o of e fwotory, and they report having
S0 1 son vely upon that sonrehing for the ex-
i a O!n:nhnm’?::—l.\ilwtly wpon the exclusion of
B i spes the knowledge that if they have
g will b disehnrged, I 0 man tells a
s o intobon, and then the l)olnccmnn
i e e i e veported and discharged

621, Sir I. Abel. With reference to the men who
have been discharged since the accident, were any of
them discharged not by the searching of the police,
but by the foreman —No. i

622. The police examine only a percentage ?—Yes,
as the men come in in their ordinary clothes, yvhereas
the foremen have to examine every man in his work-

ing clothes. :

623. Then the matches might be in a man's clothes
in the shifting room ?—That is so. ¢

624. Colonel Majendie. When they leave the shift-
ing room, is there any barrier for the men to pass

through ? —No. o [ o

625. The Chairman. Do the men assist you in
keeping this rule ; do they ever report their colleagues
for carelessness 7—No; but I think if rne man caught
another smoking, he would report him. for it. 1t might
be possible in a smail house, where there were, say,
only two of them, to make some arrangement between
themselves as to smoking, but in a house like that,
where there were eight of them, under an old foreman,
I do not thisk such a thing would have been
done, eight men would not wink at another one
smoking. ;

626, Colonel Majendie. No. 15 of the General
Rules says :  Open powder barrels and charge tubs are
always to be rolled on their chines, and never draggefl,
along the platforms, or the floors of houses or boats.
You have seen men frequently bringing in the barrels,
is that the way they work them in?—Yes, in all the
houses. %

627. Have you ever seen them drag them in 7—No,

628. Would there be risk, in your judgment, if they
dragged the powder ?—Yes, if there were particles of

nt on the platfcrm. W

629. With an open platform I suppose it is impos-
sible to avoid grit in dry weather ?—1I think so, there is
always a liability to that; but the platforme are always
kept wet, and they were very wet that night.

630. Would it be wet inside the house —No, but
frequently it was very damp, because of the water
wheels.

631. Were you satisfied with the construction of the
Louse, or was there anything in it which you thought
dangerous ?—TI think the house was satisfuctory, it was
match lined inside.

632, Was the match lining in good order ?—Yes,
there was an exit door behind every man, and T am sur-
prised they did not all get out.

633. The Chairman. Which way do those doors
open ?—Outwards. !

634. How are they fgxstened in case of wind?—By a
rope and counterweight.

635. Were they ever locked at all ?7—No.

636. Colonel Majendie. Could you say whether
these doors were secured in any way on that night ?—I
think not. .

637. Colonel Lloyd. Have you any special personal
knowledge of the effect of drawing a very heavy
weight, like a barrel of gunpowder, over a surface
where there is a certain amount of powder dust?—I
have never seen that,

638. Would the effect of such a heavy weight being
drawn over powder strewn upon the surface be suffi
cient to fire it ?-—I think decidedly not.

639. T am speaking of powder in a very fine state?
—T think that would make no difference.

640. Then can you explain why this rule about
dragging along the floors was introduced ?—Because if
there were grit present then it would be dangerous.

641. It would be more dangerous to break this rule
if you had a mizture of powder and grit ?—VYes, I
think so.

642. Have you any knowledge of the effect of a
blow upon very fine powder dust 7—-No.

643. Could you say whether it would be liable to be
ignited 7—It would depend upon what the circumstances
were.

644, Say wood upon wood ?—No, I think not.

645. Was the step going up into the cam house
covered with hide ?—Yes, the hide was lapped over,



646. Was the leather covering of the floor entirely
destroyed by the fire 2—Yes.

637. With reference to searching men at the gate,
are pipes and tobacco allowed to be brought into the
factory ?—Na, pipes would be the same as matches, but
the men are allowed to have tobacco to chew.

648. Pipes are not mentioned in the rules ?—No,
those rules were draw up by our predecessors and we
have not altered them, but after our experience [ think
they are not quite what they should be.

649. The Chairman. 1 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
& man to roll it ?—Yes.

651. Colonel Lloyd. Tt is quite possible in hoisting
a barrel from the well to the floor of the house that
there should be a blow or a certain amount of friction ?
—Yes.

652. Colonel Majendie. It would not be rolled up?
—No, they had to get both hands and make a clean
lift of it.

653. Colonel Lioyd. And in doing 80 a man might
drop it on to the edge of the step 7—Yes, but even
then it would only be wood on leather.

654. The Chazrman. Do you take men into the
works without a character of some kind ?—No, we
always know something about them ; of course the
men are shifted about from one Jjob to another.

655. But you are particular about putting certain
men to certain jobs, are you not ¥— Yes, as a rule they
are emploved first of all as boatmen and afterwards
they are shifted.  Only reliable men are employed in
the granulating house for instance.

656, Sir F. Abel. Have you formed any opinion
in your own mind as toa possible cause of the accident ?
—No, I see no evidence upon which to arrive at a pro-
bably distinet cause; of course the Lifting of a barrel
of powder is a possible cause, but one cannot say for
certain,

657. Colonel Majendie. Have you been able to
form any confident opinion as to where the accident
originated 7—No, except that it originated in this
housge,

658. You cannot go any nearer than saying it was
in the south part of the building ?—No, that is accord-
ing to the statements of the men about at the time.

659. Have you been able to form an opinion as to
what portion of that house it was likely to have
originated in?—No, but Clayden’s stutement that a
flash came from his machine and from behind 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 as to the rules ?—The rules are read
over to them when they are engaged, and the rules of
their particular house are read over to them by the
foreman, I think, once 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. Have the men a book of them in any form in
their possession ?—1I think not, I think the book of
rules was discontinued' about the time the Ordnance
Factory rules were introduced.

664. What are the Ovdnance Factory rules >—They
are rules which are generally applicable to all
factories.

665. Not general danger rules P—No.

666. Did those general rules relate principally to
accidents ?—Yes, ; :

667. How are the men kept informed about these
Waltham rules ; do you suppose the men occupy much
of their time in reading them ?—No.

66+. Can they all read ?—1I cannot say.

669. You have paid some atteution to the electric
light in danger buildings, have you not ?—That T have
nothing to say to,

670, But if in your Judgment it was dangerous, you

would have something to say to it, would you not P—
We can only make suggestions as to altering it,

671. Is there, in your own knowledye, avything with
regard to the electric licht which was suspicious or
dangerous >—No, because that house was re-wired on
an improved system; I considered the installations
satisfactory. :

672. Then you would hardly include the electric
light as one of the probable causes of the accident P—
No; anything going wrong with the light weuld put
the whole house in darkness, and I understand from
what the men said before they died that there was
plenty of light in the house.

673. Were there any utensils in the house made of
glazed earthenware ?—No,

674. Do you remember where the vessel was in
which they deposited their oiled sponge clothes P—It
was outsile, and well clear of the building.

675. You were fully alive to that risk, and any de-
parture from the regulations upon that point would be
treated accordingly ?-—Yes,

676. 1 obscrve there is nothing in the rules about
that ?—No, but I have known of so many accidents in
regard to them that I am particularly alive to the
danger.

677. Sir F. Abel. The steel spanner of which we
have 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 matter of fact, we saw it lying on a bench
or table in the house >—That was there for your
inspection.

679. It was not supposed to be kept there so as to
be available for the men >—No. it was only to be used
by the foreman or under his direction, and not gene-
rally

680. Colonel Majendie. Ave you aware that any
representations have been made’ with regard to this
particular house, which have not been acted upon ?—
No.

681. Did you see Watts after his deach 2—Yes,

682. Was he injured by explosion as well as by fire ?
—As far as I could see [ thiuk his head showed some
signs of being partly blown, but he was so very much
charred.

683. None of the others were injured in that way, I
believe 7—No, the worst burns were probably caused
by the prisms sticking on and burning.

684. With regard to the future, would you desire to
see this arrangement reproduced, or some modification
of it?—I think it would be desirable to isolate each
machine, and to limit the number ot persons.

685. What sort of number would you propose for
each compartment ; would two persons be enough P—
Yes, plus the foreman,

686. There is always the man who serves the house
coming and going ?—Yes.

637. That would make four as the maximum in a
compartment in any one time —Yes,

688. Do you think you could work with that ar-
rangement ?—Yes, decidedly.
£ 689. Do you think it would be easy, having regard
to the character of this accident, and the non-explosive
nature of the prisms and the stuff geuerally, to so
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isolate them that an accident, if it happened, would be
reasonably confined to one compartment —Yes,

690. Would you treat the building to some extent
like an incorporating mill 7—Yes,

691. Sir I, Abel. Would there be much accumnla-
tion of dust duri g this process >—No.,

692. Was there any dust outside ?—No,

693. Would you propose that there should be a simi-
lar free communication between the houses, that is with
reforence to the covered way ?—No, I should Iring a
tram alongside and have a platform to ‘each house, the
brick wall projecting beyond the side walls of the
houses.

694. Colonel Majendie. What are your particular
reasons for a tram ?—I like it, as I think 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

Ly

sho house with a tram because the quantities are
dusltlgr% but I think you could work a cam house by
o tmlse-’me and also a moulding house. Ir you deal
¢ 5%y . . .
tb'i:-,h small quantities, as in this case, then I think a
wi i
3 : ation,
is a cood ehmmunics T s
tm(?:b Is 200 Ibs. the lowest limit for each machine ?
__T think you could work with less for a tram, it
iont be reduced to even a b'arrc]. ia
3 896 The night of the accident was a stormy night,
& el . g 3 5 -
was there any lightning 7—T did not observe any

697. Was there a conductor on the house ?—Ves:
When I got down there on the morning of the acci-
dent T saw the Superintendent, and he told meto go at
once and look after the injured men, and so I saw very
little of what was going on. 1

698. The Chairman. Do you agree with others that
the operation in which those men were engaged is not
a very dangerous one ?7—We never regard it as dan-
gerous; it is not to be compared with the granulating
and the breaking-down work.

(The Witness withdrew.)

Mr. SKINNER, examined,

699. The Chairman. You are engaged in the pow-
der factory, at Waltham Abbey, I believe ?—'-Yes'.

700. You were one of the gang at work in this cam
house at the time of the explosion, were you not ?—
/e,

16701. And the only one of them uninjured 7—Yes.

702. How long have you been working in the factory?
—Between six and seven years. '

703. Colonel Majendie. Have you been working for
the whole of that 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, see Appendix L ; the
witness - also showed where Bailey, Jennings, and
Massey were]. - 4

705. Had you been in the other compartment at all ?
—Not since supper.

706. What time was that 7—11 o’clock. )

707. Where do you take your supper >—Sometimes
in the shoe hole there, or in the dining room. THal «

708. Where did you have your supper that night ?
—In the shoe hole.

709. Who else had it there 2 —Almost all of us.

710. The Chairman. How does the supper get
there, is it brought from the dining room ?—No, we
bring it from our own homes. {

711. Colonel Majendie. Is the supper heated in any
way —Not utless you take it from the dining room.

712. Ts there any cooking required ?— No,

718. Do you have any hot tea ?——Yes. b

714, Where do you make that?—In the dining
room.

715. Was it cold or hot at the time of your supper ?
—Cold.

716, You did not bring any kettle from the dining
room and make the tea there ?—No.

717. Is that ever done 7—No. i fl Wik

718. Did you all knock off work for a definite time ?
—VYes, when the light goes out, when they oil the
engines,

719. At the time of the accident you were where
you are shown on the plan ?—Yes.

720. What did you first hear or see ?—I heard a
report in the other end.

721. You are sure it was from here [pointing to the
south end of the house as shown on the plan, see
Appendix I.]?—VYes.

722, Was it loud ?—Yes, something like a 7-pr.
when fired.

723. Did you guess what it was ?—Yes, we guessed
there was something up by the flash, ]

724. What did you do?—I went straight for this
door, 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 seemed to go at
once ; I heard, however, no more than a raxinling noise,
because I was so near to it.
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726. Did any of the other men get out at the same
time as yourself P—I never saw anyone.

727. When did you next see any of your mates ?—1I
came up as far as the water warder’s house and told
him our house was gone, that was about 30 yards
from the building. As I was turning round I saw Carr
coming along as best he could with his clothes on fire,
T got some water and put him out. Afterwards I saw
Massey. )

728. Did you see Jennings >—No, I did not.

729. Did vou see Bailey ?—No.

730. Did you see the other men who had been there ?
—Only after they had been removed. ;

731. Did you sece Watts?—No, I never saw him
at all. g

732, When they bring the barrels they bring them
up kere [pointing to the clean platform as shown cn
the plan, see Appendix 1.7, do they not ?— Yes.

733. How do they bring them ?—They 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.

7?5’6. Is it phurd work for a man to do that?—Nof
very, it is only a little lift.

737. Having got it in the house what do they de
then 7—Place it behind a machine, one to each
machine.

738. Do they roll it there ?—Yes. : : -

739. Did you ever see them drag it ?—No, never, it
would be harder work.

740. Is it hard to move a barrel on to its side before
they begin to roll it >—No, you can tilt it very easily.

741. Have you ever worked in this other part‘?—Yes.

742. Is the process just the same as in this part?
—Yes, only they have te roll it on the chine past the
water-wheel.

743. In working in this house did you always wear
clean shoes ?—Yes, A

744. Where did you put on those clean shoes 7—In
the house 4ere [pointing to shoe-room marked in the
plan].

" 745, Were all the men, so far as you know, dressed
in the proper clothing that night ?—Yes,

746. Had you been working in this house before
supper P—No, I only went to get my supper and 1 had
to pass through that house to do so. )

747. Did you see these men at work that night?—
Yes, I believe I did once. ;

748. Did you talk to them while they were having
their supper ?—VYes. )

749. Were they, so far as you could judge, sober,
and right in all respects 7—Yes. ,

750. 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

(¢}




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 ?—We strip everything off,
and put on our other clothes.

755. Are those other clothes, clothes with pockets
sewn up or cut out?—Yes.

756, Who sees that you change in the shifting
room ?—Nobody ; but the foreman 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 see him afterwards.

759. Have you ever been introduced to these rules
atall [the witness was shown a copy of the eam-house
rules] P—Yes.

760. Had you ever seen the general rules, have you
a book with them in 7—Yes.

761. When did you get that book P—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 read over to
you?—1 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 factory

765. Have you ever stopped to read them ?P—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 7—Yes.

768. I presume all men know it is against the
rules to smoke ?—Yes.

769. Have you ever seen that done P—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 ?—Yes.

771. Do you think the rule with regard to pockets
is strictly observed ?— Yes.

772. The rule is to have the pockets either sewn up
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 secen men with matches 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 happens 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 in the house ?—Yes, if they are going
to do anything in the way of screwing up bolts and
things of that sort.

777. What does a man. use for doing that?—A
spanner.

778. Where is that kept, in 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 serew them up, or the
foreman would.

780. Sir F. Abel. Would you do it of your own
accord ?—No, not unless the foreman told me.

781. Colonel Majendie. Have you ever done it your-
self 7—Yes.

782. In that case the machine is not cleared of
powder ?—No, because it may be only the nut working
foose.

783. Were the machines all working at the time of
the explosion ?—7Yes, all four.

784. You can speak of these two, but how can you
tell about the other two ?—Because there is a tell-tale,
so that we should not put in with the other machines,

785. What is the object of that?—So that there
should not be too much strain on the wheel at any one
time, and so that as near as possible we should all be
pressing differently.

786. Then you know absolutely whether the machines
are all working or not 2—Yes.

787. And they were all working at the time of the
explosion ?—That is so.

788. Are the machines ever repaired while still
moving ?—No, you cannot do that.

789. Bailey was in the habit of using a little hand
electric lamp, was he not ?—Yes.

790. Was he using it at that time —No ; he was
gauging the prisms at the table by me and talking to me,

791. Would that require a lamp?—No, because
there were windows there with the electric light.

792. Was the house dusty with powder ?—It would
be dusty.

793. But, I presume, not so dusty as 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 7—No.

795. Then the dust was not floating in the air ?—No,
but there was dust about the machines, and we swept
that up with a hand-brush.

796. When did you have the powder brought in
last ?—About ten minutes before the accident.

797. Who brought it in 7—Watts and the other man,

798. Where they in their proper dress?— Yes, I
think so.

799. Would they take their shoes off =—No,

800. The platform was clean —VYes, they 1aft their
shoes in the front part of the boat.

801. Do you know at all where the spanner was that
night —I cannot say, I did not sce it.

802. Sir F. Abel. Was there only one spanner for
the four machines ?—1I think there are two in each end,
a small one and a big one.

803. Colonel Majendie. Were there any {ools con-
nected with the working of the machines ?—No, only
one spanner for each machine in case it ran hot. 3

804. Sir F. Abel. Would they be steel spanners ?—
Yes, I should say they were.

805. And they were often there ?~— Yes,

806. Did the pins often run hot >—Yes, they always
ran warm.
¢ 807. How warm; could you bear your hand upon
them ?—Yes.

808. Did they often break —I never saw them
break, but the plungers did.

809. Often ?—We have had two break in one night,
and perhaps two in one day, and then we might go
a long time without any breaking. "

810. What caused them to break ?—The pressure
on them. i
B 811. Do you consider there was any. risk in that ?—

o.

812. When they broke, did you stop the machine ?
—VYes, and it was reported to the foreman in the
morning. :

813. Would the powder be removed before the
plunger was removed >—VYes. Sometimes the pins got
warm, and then they bent,

814. Colonel Majendie. Have you ever known a pin
so hot that you could not touch it —No,

815. Are there any other defects about the machines
besides those you have spoken of >—Yes, T have heard
that the nuts which screw the bed of the machine have
broken in two, but I have not seen it done, [The
witness described the position of the nuts. |

816. One of the cam house rules is, * Great care
must be taken to prevent any undue straining ot the
machine, as a neglect of proper precautions has led to
serious accident.”” What do you understand that tg
mean ?—-That is to always look after a machine,

g17. What part would be liable to strain 7—1I thin
if the pins were not properly clear?d when you started
a4 machine that wquld cause a strain.

818. What serious accidents have you known —I
have known a machine to be broken up and taken a

ek air.
u egi\gfo'll“lfgn do you think the rule means that sort of
an accident and not an accident such as an explosion ?
__That is so, but even that might lead to a serious
ident.

ac%lggfl Here is another rule from the cam house
rules, « It is most important that no grain beyond the
proper quantity is in the bouches when a pressing is
commenced,” 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 7—No, not very often.

823. It says 200 lbs. for each machine, was tl%at
regulation observed P—Always, we had a very strict
foreman. y

824. That 200 lbs. includes prisms, as well, does it
not P—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 machinery,”
but if the foreman tells you to do it, you do it>—Yes.

826. And under those circumstances you would be a
% duly authorised ** person ?—Yes.

827. But you would not meddle with a machine
unless the foreman told you P—That is so.

828. But if the foreman were in the other part of
the house, what would happen ?—We skould go round
and fetch him.

829. Would you stop the machine before calling 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 on No. 2 machine
by putting 1n 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 come and fetch one of the
washers.

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
gre put on new they are bound to press the washers

own,

837. Had those plungers been put on new ?—Yes.

838. When 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 7—1It applies to all trousers, if you
have 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 7—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,

v 843. Has that been done from time to time P—
es.

844. The other men would not try to screen a man,
they would tell the foreman, would they not?—Yes,
certainly. )

845. Did you notice any lightning on the night of
the accident ?—I did not see any. When I came out
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on to the platform there was no wind at all; it got up
after the explosion took place.

846. Do you know whether any man had gone from
here to the cook-house and back again at supper time?
—1I do not ; 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 P—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 pieces 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. Sir I'. Abel. Where did you keep the dirty
pieces 7—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. Were there any instances where you had to do
that more frequently ?7—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 Lioyd. Have you ever seen a file used
in this house, either by a fitter, or by anybody else ?—
No, [ have never seen a file used. If a file were
wanted, they would take the thing down to the shop.

862. They would not use a file in the house for the
smallest thing P—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 ?P—1I cannot say, because I did not go
out.

868. But it should have been done ?P~—Yes,

869. The Chairman. Was it raining that night ?—
No, not until after the explosion.

870. Colonel Lioyd. Is that corridor match-boarded
as well as weather-boarded 7—No, 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
corridor in any way by means of the wind ?—Not
unless it was blown from the top of the house.

872. But from the path 2—There is a weatherboard
on the side /%ere about a foot high, and the same Zere ;
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 getin in that way.

874. And grit could get in in that way 2—Yes.

875. You are quite sure that passage was not match-
boarded ?—No, it was weather-boarded.

876. Was the floor lcather-lined or was it an open
floor 7—It was boarded.

877. Were the boards set close together ?—Yes,
they fitted close like an ordinary wooden floor.

878. Was it fastened with copper nails 7—Yes.

879. Do you know if that was a close wooden floor
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wheth_er it was not covered with hide, because men
were in the habit of rolling barrels over it and it was
an inside floor ?—T cannot say.

880. Would it be the custom of the factory to leave
a boarded floor like that ?—Yes, all the houses are left
like that.

881. Is it not the custom to cover over closed floors?
—Yes, in all the houses, but in places like this they
leave the bare boards,

882. Do you know of any regulation forbidding the
bringing of tobacco pipes into the factory ?—There is
a regulation hanging up just as you enter the factory
saying that smoking is strictly forbidden.

_ 883, Is there any regulation against a man having a
pipe in his possession ; when a policeman asks you
whether you have any matches, does that include
pipes 7—Yes,

884, Suppose a man had no matches but a pipe in
his possession, would he be dismissed at once if he were
found out ?—Yes,

885. But there is mothing said about pipes i
regulation ?—No. W P i i
886. A man may have tobacco ?—Yes, for chewin

887. The Chairman. I understand ):ou got outgof
%e door just immedately behind where you stood ?—

es. ;

888. Carr was opposite to you, was he not ?—Yes,

889. Could he have got out as quickly as you did ?
~—Yes, I think so, if it had flashed into his mind what
had taken place at the other end. There were two
reports at the other end.

890. Colonel Lloyd. What was the interval between
them ?—1I cannot say.

891, Sir I7, Abel. You had no doubt at once what
had happened ?—I saw the flash, because as I stood at
my machine I could see into the passage.

892, Did you say anything to the other men as you
went out ?—I cannot say.

893. Colonel Majendiv.  Did you see the flash from
th‘e first explosion ¥—Yes, it shot into the passage Lere,
[The witness explained the po.ition of his machine, and
his own position with regard to the passage, see Ap-
pendix 1.

894. Do you think you can tell us at all in what
portion of the other house the explosion oceurred ; that
is to say, in which corner, or side, or part of it?—
I can only repeat what Ulayden said when they took
him toul: of the river.  He said it was his machine that
went,

895, Did he say that to you ?—No,

896. If an explosion were to occur in this room you
would probably be able to say whether it occurred in
this corner, or that corner, but I understand that you
cannot say in what part of that house it occurred?—
That is so.

897. But you saw the flash immediately after the
first explosion ?—Yes, through this door Zere (see door
marked H on plan, Appendix I.)

898. The Chairman. Do you think night-work is
more dangerous than day-work ?—I do not see that it
is if you get a proper light.

899. Sir I'. Abel. Are you satisfied with the light
you get —Yes, we get a very good light at night.

900. Colonel Mujendie. Have any complaints been
made by the men about their machines ?—No, nothing
motrg than the pins working badly when they are fivst
put in.

901. Was there any uneasiness in your mind about

the machines 7—No.
.. 902. Did you think them safe ?—We have talked a
little in the night, and what would be the consequences
if anything happened, and we have talked about how
things stood.

903, But you have never shaped your ideas into
complaints 7—No.

904. Did you ever think the work was especially
danger.ous; did you consider it as dangerous as the
work in a granulating house or in a breaking-down
house?—[ think a breaking-down house is more
dangerous because you might get something in the
powder,

905. Have you known of anything being found in
the powder in your house?—Only bits of wood that
would chip off a barrel.

Sll\})(i. But no pieces of iron or anything of that sort?
—No.

(The Witness withdrew.)

TurspAy, 30TH JANUARY, 1894.

Present,

Lord Sanvuunsr, Chairman.

Members.

Colonel V. D. Marenprn, C.B,, Her Majesty's
Chief Inspector of Explosi;(-s., e
Colonel F. T, Lroyp, C.B., R.A.

Mr. R. H. Bravx, Secretary.

Mr. HENrY CrAGGS, ezamined,

907. The Chairman. You are the Chief Inspector
of the Metropolitan Police at Waltham Abbey, I be-
lieve 7—Yes, and I have charge also of the police at
the Royal Gunpowder Factory, and also at the Royal
Small-Arms Factory, Enfield Lock.

‘908, Have you charge of the arrangements for
searching the men at the gate 7—Yes ; I attend at the
oate occasionallv. and direct them to be searched.

909. Colonel Majendie. How long have you held
your present appointment ?—Since May, 1892.

910. What are the gates leading into the factory?
—The Main gate, the Refinery gate, and the Quinton
Hill gate.

911. Is the practice, with regard to the searching,
the same at each gate ?—Yes.

912. Is there anv wav bv which men can cet into
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the works other than by coming in at one of these-
ulon P==No, the place is surrounded by water, except
zm'llmm of Quinton Hill.

018, At what hours do they come in?—Various
tmen, from 4 in the morning up to 8, and from 5 up
I at night.

014, And, may we take it, at whatever hour they
wine i, the practice with regard to searching is always
tho same P—Yes.

116, What is the practice 7—The men are searched
willsoriminately, but not every man. There is a ser-
Wail it the main gate, and a constable at each of the
thor gntes.

Wil, The Chairman. And are some members of
wur force continuously on duty 7—Yes, changing
vory eight hours.

U7, Colonel Majendie. Have they written orders?
oy have printed instructions.

Uil Uan you give us a copy of them ?—They
lﬂ"‘ printed in the General Instruction Book of the
willo,

010, Can you say what they are ?—The police have
1 putrol the factory to see that there are no trespas-
4044, to see that proper precautions are taken against
N, 1o lock the gates, to ring the bell for the men to

Wi b nnd go out, to see that there are no fires on the

o thit come in, and if a constable has reason to
S4spent that any man has matches in his possession he
1 4 sonreh him.

000, *UIf he has reason to suspect,” how would that
r‘rlw " Such a case has never arisen in the factory,

it thowe are the instructions.

001, With regard to the constable at the gate, what
40 his dnstructions as to searching men ?—It is left to
e !l'huro(-iun of the police as to what men they should

ol

WU, Bt are there always scme men searched at
l"?‘ untry 1—Yes,

U4, And at each gate P—Yes.

Uil What proportion of the men are searched ¥—
i e two returns dealing with the number of men
“ootehied, and the articles found in the possession of
some ol them, (See Appendix No. IV.)

Wi Phe Chairman.  How many men are there em-
S0l wltogetier in these works ?—About 800, T think.
4 {lonel Majendie. 'What does the searching

{ ul P A man who is about to be searched would
& 00k whether he had any matehes or pipes, and then

“tubile would feel his pockets, and also round
mm ul i waistcoat, to see that nothing had
S0 ikl the pockets in between the lining.

it 'Hw.mlhm matches are found on a man?—IHe
S0l ok b wllowed to enter the works. In such a
: rl sintally send for the foreman, and then the
1 : divoted to call again at 9 o’clock to see the
H
0

pudent, to whom I should make a report.
Laesslin soming out of the factory P—No, only

:
"
¢

Wye you over found a man with matches in

il “"ﬂ e frogquently admit they have matches
i %l‘“ﬂ! sentehod P-=No, in almost every instance
‘ 4“: b linve boen found upon a man he was
= - uf the fuot ) he has probably been out the
= 0 e, il forgotten all about the matehes being
ik LN L All those men appeared very much sur-
el the ntohios were found on them.

Hauld !tm sy, roughly, what proportion of the
liol ovory day P—=About one-tenth, I

PR

f Ay ooonsions on which you find it
: !\lg # #irioter search than the one you
. i

elpin 4=
LRIt \5 i
! te b Yon, but there have been

. |
o
% bt durlig the last fow weeks. After

+h
4
H'. el ) wher the acoldent the Su\)crin-
ket s b searok 0a many s we could.
' A0 dunuary, 1004, five men appear

i hinil Ni?l wtedion, but i the whole of
anly two men were found with

‘ollll\a hoen conducted in exactly
woaeetdent of December last as it

matches ?—Yes, but those five all joined since the ex-
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 almost second nature with an
old man not to put a mateh in his pocket.

934. IHave the men, before they come to the factory,
received any instructions about not bringing matches
with them ?—Yes ; when men apply at the main gate
to see some of the officers in order to get talken on for
work, the police tell them that they must be very care-
ful not to take any matches in,

935. Do the police tell them that individually ?—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 inclade pipes P— Have you any matches or
pipes? " that is the question.

938. Do you ask that question of every person enter-
ing the works, whoever he may be ?—Yes.

039. The Chairman. A man would not be dismissed
for having a pipe, would 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 P—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 War Office >—No ; they ave contractors’ men.

943, What sort of vegulations are they under ?—
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 %—Yes.

946, Do they ?—Yes.

947. Then they are not really under the same control
as the regular gunpowder hands ¥—No, not exactly.

948. But, taking the men employed on the barges,
what is there to induce them to give up their matches
if there are no consequences?—There is the notice
outside,

949, Tt is an instruction, but it does not go beyond
that ?—That is so.

950. When they leave their barges they may wander
about the works?—No. Perhaps they bring 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
buildings 7—No ; they are not allowed to wander about
the factory at all. :

952. Then, as we understand it, this practice of
searching is applied to non-powder hands as well as to
others 2—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 ?—VYes. The
working foreman, 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
found upon him, but in 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 turn out their pockets ?—
No, a man is liable to be searched by his foreman after
entering the factory. ’

955. Colonel Majendie. As we understand if, what
you do is to prevent matehes coming on to the factory
area rather than preventing them going into powder
buildings ?— Yes.

956, Colonel Lloyd. While you have been at Wal-
tham have you ever known of any case of smoking in
the works ?—No.

957. Have you known any cases of matches being
picked up in the works?—I1 believe there have been
two or three such cases, but I do not know that of my
own knowledge.

958, The Chairman. Were they found near the
barges ?—Not very far from the barges, and some few
weeks back one was found at Quinton Hill, near the gun-



cotton department, that is about 20 yards from where
the barges come in.
959. Colonel Lioyd. Would there be any penalty
on the contractors’ men smoking in the works ?—No.
960. Could such a man be had up in the police court ?
~—The case would be reported to the Colonel Superin-
tendent,
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961. But you cannot say that there is any punish«
ment attaching to it ?—No, 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 very careful, and they are so accustomed to come
there that they hand over their pipes and matches
before going in.

(The Witness withdrew.)

Mr. AL¥rED BEALES, ezamined,

962. The Chairman. 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 proper 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
visit 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 end to see that all was
right, I passed on to the south end, and there I saw
Bailey, the foreman. 1 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 a
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” ?—I go
to them and ask if everything is all right; if anything
i8 wrong the foreman reports it to me, and I make out a
detailed report for the master worker next morning.

965. If there were any deficiency in the supply of
powder, or anything wrong with the machinery, would
that be brought to your notice P—Yes.

966. Are you there every night?—I take weeks
about, and I have done so for the last 80 years.

967. Did you know all the men employed in that
cam house ?—1I have seen them there.

968. Were they a steady lot of men?—Yes; I have
heard no complaints about them. The foreman I knew
from boyhood ; he was very steady, and he took a very
great interest in his work,

969. When you went to this building, what was
going on 7—I went to the north end first, and all the
machines were at work, and the men too. As I did not
see Bailey there I went to the south end along the out-
side path.

970. What was going on in the south end ?=—The
men were all at their work, and Bailey was standing
with his back to the door. I asked him if all was
correct, and he replied that everything was correct.

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 ?—No,
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?—That I
cannot say.

_975. Have you ever seen him do it 7—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?—I 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 interfere with
him, or do you think they would wink at it >—I do not
think they would allow such a thing fo be carried on.

980. Nor in the shifting reom or dining room ?—No,
not in any part of the works whatever.

981. Do many of the men chew tobacco ?—1I 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 7—I have been there when the
machines were stopped for meals.

983. Where have you seen them taking their meals ?
—In the dining room, which is close by.

984. Have you ever 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 believe in some houses they do that.

986. But take this particular house?—There is no
place for them to sit down such as thereis in the
granulating house and the press house.

987. But taking such a place as the press house
where they have a shoe room, would they bring their
plates and kettles, and such like things there ?—
They would bring their tea made 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
vessel they had heated it in the dining room ?—No.

990. So that there would ‘be no chance in that
way of fire being introd iced in the house 7—No.

991, When you have been going round, have any of
the men made any complaints to you about anything
being wrong with the machinery ~—No, nothing further
than the breaking downof a plunger. When I have asked
Bailey, he has sometimes said that No. 1, 2, or 8 has
stopped on account of a plunger breaking, and he has
gone on with the next machine, if there has been a
spare machine standing. In all these instances I have
reported the case next morning.

11992. Have m{ly complaints been made to you about
the pins or other parts of the machinery getti
heated 7—No. 2 T BNk

995. Did Bailey keep you from conversing with the
men 7—No, never. I have asked Bailey before the
men, and they could have 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 engincer.

997. Have you ever seen any person repairing the
machinery in that house 7—No, nothing further than
seeing Bailey altering the plungers.
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008, What did he use to alter them with?—A
spnner,

000, A steel spanner ?—I cannot say whether it was
seel or not. In those circumstances the machine
winlil bo stopped and washed out,

1000, Would all the powder be moved from the
Lote, or from the other machines ?—I think not.

1001, Were you on the scene of the explosion soon

‘ alier It occurred P—Yes, I was near the mill head at
' e tie, nnd in going round to where I thought the

sploston was, I met a man who said that the cam
| ; o hind exploded.

1002, Was he one of the injured men?—No. I
TM 10 him, “Go and call Jackson, the fireman, and
then o and eall Captain Nathan.”

J008, Did you see any of the injured men at the
Juiee, or nenr the house —When I got down there 1
Q"'OM iito the wash-up house, and most of them were
thote,

1004, Did you see Watts >—No, I saw the water-
1 vdor, and I'understood from him that he had them
" ? e oxcept Bailey, who was in the river; and so I
Wk 1o senrch for him,

1000, Did you see Watts at all 7—No.

1000, When you were in the house, before the
S plision, did you notice whether Bailey or any of the
:Q 44 wero using the small hand electric lamps ?—I

Wl 4ol woo any of them,

W07, You have seen those lamps in use, I suppose ?
~ Yuu, | liave one of them myself.

100N, When you saw the men in the house, after
e eaplosion, were they in their regulation clothing,
& it i they had any clothing at all ?7—Yes.

{000, | suppose you have often seen the powder
Lenaht tnto the house from the boat by the boatmen ?

%, I have seen it rolled in. ;

U0, How ?—On the chine.
U1, Have you ever seen them do anything else
Soi 1l It on the chine?—No, I have never seen it

-

' mml wlong.
'l 4 Do you know the two boatmen, Hare and

Watts o1 have seen them,
txlilil. Wore they new hands, or were they men who

Loe oo for some time ¥—1I think they had been
© tult w short time, probably about 12 months.
“J‘. \ Ll they full knowledge of the duties of boat-

= Ve
10 Hiuse you over seen Watts take a barrel into

i . ~ Y ur, | have been in the house when they

P :

, ‘ % sl the bavrels in.

b - 0 putionlar man, WattsP—I cannot say

nlil
i “‘M die on ather of the two men ?—Yes,
0 Aud they were men who rolled the barrels
‘m thelr elilnon fYes. 7

L] ‘lnw long doos it take you to get round the
gl tlu’n ! About one and a-half or two hours.
e, | a{nu o near to Quinton Hill 7—No, T have
l st with the powder branch.

: i‘h Jui viait all the danger buildings?—
Jke 1w puint to always see the workmen

{‘ { ihmn o ko many of the other houses ?—
, x " Wee, the granulating house, and the

v waliden the mills,
M I' # “lulhm linuse Y~=Not very often.
L 1 uver thoso houses have you seen
Ml:g Eﬂl sunlder will in any way throw

00 L e sniee ol the nosident 2—No, I have
' bt L osnnot thvow any light upon it

¥
"" "!!ﬂ 1y explosion before ?—Yes, 1
LI ey M?.m S are ot o unfortunate in
f B WE WEI,

L 1 thidik wo linve now a better
) *L. Iy
r
' ks
J

:
1 J

il s i henvlor ohargoes, which are,
i the ol AL ohinvge ¢ wo now run
S s i eharge of that deseription the
Seey ek hotter oovered,

G Wl wee the beds of those

wid b feon,
dail vt the outelde, and solfs

acting ?—Yes, but the millman has to look after them,
because we have to study the weather, which has a’
very great effect upon incorporating gunpowder.
Sometimes we take as much as 18 to 20 pints of liquor
away, and at another time, when the atmosphere isvery
dense, we should not take more than one-third of that
quantity. So you see we have to study the thing pretty
closely, so as to bring the powder off at a certain
moisture,

1028. Colonel Majendie. Do your men go into the
mills while they are working 7—Yes.

1029. Then at that time they are exposed to a great
risk P—Yes, but they are protected as much as possible.

1030. When did you last have a mill accident ?=—
11th March, 1892; it exploded on a 60-lb. charge,
after running about 7% hours. I had never known a
charge to explode after running so long befcre.

1031. The Chairman. When you are on night duty, *
are your visits to the various mills made at all sorts

~ of hours?—Yes, the men never know when I am

coming.

1032. Do you make any formal reports to say that
you have been round and that all is right ?—-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 between 2 and 5?—Yes, I
occasionally go round the last thing before I shift my
clothes, to see that everything is correct.

1034. Itis a common thing for an incorporating mill
to blow up, is it not ?—Yes, but we have not had so
many accidents lately.

1085. Has it ever, to your knowledge, been suggested
that some other material than ironshould be substituted -
for the beds of the incorporating mills, such, for instance,
as phosphor-bronze ?—Some years ago the engineer we
had spoke to me about having rings put on the runners,
but I think it was said they would not be hard enough,
they would wear out too soon. The runners are faced
up every now and again, so as to get smooth surfaces
on them.

1086. Colonel Majendie. Ave any of the new runners
stone runners ?—No, they have not been put in in my
time,

1087. Colonel Licyd. Have you known of any ex-
periments being made to ascertain whether any other:
material could be used that would not be liable to strike
sparks ?—Not in our factory.

1088. Have you been a ioreman ?—Yes.

1089, When vou were a foreman was it ever your
habit to search the men ?—Yes.

1040. When you seayched them, did you anticipate
finding anything, or aii vou merely do it as a matter of
routine 7—I hardly dia vt.at.

1041, Do you believe the searching is still done ?—
Yes.

1042. Are men allowed to bring pocket-knives into
the factory ?—To the wash-up house; but they have
no other means of taking them except in their baskets.

1048. Do they require them for eating their dinners ?
—Yes, I think they would.

1044, Have you known of men eating their dinners
in any other place than the dining room ?—1I have seen
them in the shoe room. -

1045, Did you ever see them use their knives there 7
—1I cannot say that I have.

1046. Would 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. l

1047. If a man put his knife into the front of his
shirt, having no pockets, after his dinner, would any
other workman see him do that ?—The foreman would
report him, no doubt.

1048. Have vou ever known any such case ?—
No. i

1049. Is any examination ever made of the shees
¢hat the men wear, to ascertain whether they are
serviceable and ciean 7—The master worker examines

them, and passes them when they come in.

1050, Is there any periodica examination of them? *




=J think not, Repaired shoes are not allowed in the

powder vessels, but they are allowed for the mill men.

shoes ; has a man ever said that his feet are tender,

105l = Are: the “shines over cleaned, or brushed in  and that he would work in his bare feet ?—No.

any way ?—We have mats laid down at every docr.

1052. Ts it anybody’s duty to see that they are clean
and free from grit —Only the men themselves and the

foremen in the house.

1053. Would there be any examination of the shoes ;
has it ever been suggested to you that the shoes might

have grit on them »—No, I do not see how they could
get grit on them, because they never go out of the house.

1054. The surfices of the platforms are liable to
have grit on them ?—Yes, but they are constantly being

washed down.
1055. Occasionally grit may get on P—Yes,

1056. And sharp grit may get into the soles of the

shoes %—Yes,

1058. Would that be forbidden ?—Yes, I think so;
I think the foreman would not allow men to walk
about the place in their bare feet, I would not
allow such a thing. T should consider it against the
regulations,

1089. The Chairman. When you go into the houses,
do you yourself put on these slippers ?— Yes.

1060. Would it not be a wise precaution to have the
soles of these shoes inspected, to see whether they are
free from grit?P—Ves, I think if a foreman ex-
amined those shoes every morning it would be a good
thing.

1061. Do you also wear lasting-cloth clothes when
you go round the houses ?—Yes

.

(The Witness withdrew.)

Mr, WarTer J. CHITTENDEN, exzamined,

1062, The Chairman. You are a foreman in the
Royal Gunpowder Factory, I believe —Yes.

1063. How long have you held that appointment ?—
About seven years,

1064. What are your duties?—I am employed in
the master worker’s office, T see the men in, I keep
the time and work books, I check the work dene, and
I occasionally visit the men at the powder houses.

1065. Have you a gang of men under you ?—No, I
am doing only general work.

1066. In what part of the factory are your particular
duties; were you engaged in this cam house >—No,
but T visited there occasionally to see if they were at
their duties, and 1 also asked the foreman if everything
was working all right.

1067. To whom are you responsible 7—To the chief
foreman, and through him to Mec. Findlay.

1068. Colonel Majendie. Does the chief foreman,
Turnham, still go round ?—Occasionally.

4 1069. Do you go round every day ?—No, not every

ay.

1070. When do you go round ?— When there is no
one else to go. M. Findlay’s son goes round when
Turnham cannot 80, and when Findlay does not go,
then I go.

1071. Do 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 ?—To
see that everything is working all right.

1073. Does that apply to the machinery ?—To every-
thing.

1074. Supposing there was too much powder in avy
house !—T should report that.

1075. Would you report men for not being properly
dressed P—Yes,

1076. Do you have to do directly with the machinery ?
—The foreman would report such things to me.

1077. 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, or was work-
ng badly, would it be the duty of the foreman to eall
your attention to that P—Yes,

1079. Has Bailey ever called your attention to any-
thing wrong with the machines ?—No, T had not gone
down there since the Friday before the explosion, and
then they were repairing the machines.

1080, What were they doing then ?—The fitter was
in the house putting a pin into No. 3 machine, and
Nos. 4 and 5 were waiting for him to deal with; they

had washed them out, and cleared the powder out of
the house,

1081. Had the pins worn, or were they broken ?—A
set of pins will last about three weeks, and then they
begin to wear,

1082, Are they phosphor.bronze pins —Yes, and
when they are wora they make untrue prisms.

1083. Is it the practice to remove powder before any
work is done in the way of repairing the machines ?—
Yes.

1084. Would you consider removing a pin as a re-
pairing operation ?—Yes, when they have the fitter in,

1085. Is there any work that Bailey might do with-
out calling in the fitter >—He would put liners under
the plungers when they are worn,

1086. In order to do that, what would he have to
do, would he have to unsecrew some portions of the
machines ?—Yes.

1087. Would he do that without calling in the fitter ?
—Yes; that is what we call adjusting the plungers.

1088. Would he clear the house of powder far that
purpose ?—I think 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
powder encrusted upon them at any part ?7—Not if they
washed them out. i

1090. Supposing they did not wash them out, where
would there be any incrustation of powder ?—In the
pin-hole.

1091. Have you ever seen that happen ?—No,

1092. Then it is merely your beiief that it would
happen ?—I know it does happen; that is why they
have to clear out the holes,

1093. What else would a foreman do to the machines?
—He would alter the cross-heads, that would be for the
purpose of increasing or decreasing the density.

1094. Would he require to use a spanner for that
purpose ?—Yes, a small spanner.

1695. Would he remove the powder ?—No, T think
not.

1096. Were the plungers and the pins often broken ?
—VYes, that was of frequent occurrence.

1097, Ought a fitter to do 1hose repairs 7—Yes.

1098. 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, Would he clear the house of powder for that
purpose ?—I cannot say, but I think not,

1101. Have you ever seen him do it ?—No.

1102. I do not see any cam-house rule which says
that the house is to be cleared of powder before any of

the repairs are done?—I do not know of any printed
rules about that.

1057. Have you ever known men work without their

o you not think it is desirable that tnere
h(}lil?is'b]g ayregulation to tl.]at effect 7—Perhaps it
i 1d be well, after the experience we have had.
wolul 04. Are you aware that there have been accidents
1sewhe.re due to repairing the machines while there
Svns powder still in the house ?—I believe that at Hay &
Merrick’s they had such a thing happen. ’
1105. Did you hear of one that happened at Kame’s
7 ?—7Yes.
fac]t(il(‘),VG: At any rate, we may take it that you think it
is desirable that such a rule should b.e observed ?—
Yes: when a machine is under repair, the powder
should be removed. : i

1107. Have you ever seen any of the men repairing
the machines 7—No.

1108. Whereabouts in the hou.se were the spanners
senerally kept ?—1n a cupboard in the shoe-room,
°1109. Do you know where the spanners were found
after the accident 7—No. :

1110. Have they been found ?—I think the serew-
wrench has been found, but I do not where it was

icked up.
pwllle{ll. ]How soon after the accident were you on the
spot 7—In about half an hour.

1112. Did you see Watts P—Ves, T was there when
he wes found; in fact, I was searching for him.

1113. Had his body been moved at all when you saw
it?—No. In the old mill there was a brick trench
underncath the floor, and he was in there under a
charred beam, with his head turned that way. [The
witness explained the position of the trench, and
pointed out that Watts was lying close by the machine,
with his head towards the north, and his legs under the
debris.] It seemed as though Watts had dropped into

e trench. i
th1114. Was Watts dead when you found him ?—
Yes. ;

1115. Was he injured by explosion at all, or only by
burning 7—As far as I could see, his head was burned,
you could see his brains; his arm and part of his
trank were burned away.

1116. Which arm ?—The left, I think. i

1117. Were thegarm and the missing portion of
the head on the same part of the body >—Both on
that side. LR .

1118. And you say you think it was the left side ?
Yes; I believe he was lying on his face when the fire-
man picked him out. ! "

1119. Were his limbs otherwise uninjured 2—No,
he was burnt all over.

1120. Were his limbs all there ?—1I could not say, I
did not assist to get him out. ¢

1121. Did you then, or at any other time, see any
portion of a barrel which might have contained
powder /—There was some out %ere [pointing to a spot
on the plan between the south end of the building and
the head-stream. See Appendix 1.] |

1122, Did you find anything Aere [pointing to the
spot where Watts’s body was found. Ses Appen-
dix I.] >—No, 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 ?—Yes, I saw them in the shifting room,

1124, About how far was Watts from these two
machines, would you say half way between the walls
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 say for certain, but I
think it is about 8 feet, and the trench would be rather
more than half-way towards the machines. W

1126. Did ycu see the trench before the explosion ?
—No.

1127, Did you know of its existence before that ?—
o.

1128. Did you ever see Watts, or anybody else,
bringing powder into the house >—I cannot remember
any particular man.

1129, Have you ever seen a man lift it up here

pointing to the spot marked B' on the plan. See

Ppendix I.]?—No,

(45)

1130. Iad 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. And not in the shifting room ?—No, we have
a special man there, 1

1133. In going your rounds, did you ever say to any
of the men : “ Let me look at your underclothing, and
see if you have any pockets’” ?—No.

1134. Have you ever seen anybody do that except
Bailey 7—No. ¥ @)

1135, Have you ever seen the men searched P—Yes i
I have been searched by the foremen myself.

1136. In what house —The mixing housc.

1137. Who 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 in the morning and going out in
the evening >—No, not the workmen,

1140. Would 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 foreman would not
allow the man to go away. The policeman would not
let a man out without a pass from his foreman.

1141. Would a man be able to go back to the shift-
ing room and change his clothes P—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 his clothes
at that time 7—Yes.

1144. If he felt cold, and had not got a waistcoat on,
he could put one on there 4—7Yes, he could do so.

1145. And the foreman would not know of that,
would he ?—Not unless he missed the man.

1146. But a man must, in the course of the day
from time to time, leave his work for a certain pur
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. Have you ever known of any smoking on the
works at all >—No.

1150. Would the men stand one of their number
smokirg ?—No.

1151. The Chairman. Are the men suspicious of
one another in bringing things in?—No, of course
they all go together to the shifting room, and they
watch one another.

1152. Colonel Majendie. Have you ever known of
any man attempting to smoke ?—No.

1153. Not even 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 7—

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 >—1I was not
aware of that.

1156. Did you know all the men in that house, more
or less P—Yes,

1157. Were they generally a steady and experienced
lot of men ?—Yes.

1158. There were none of them young hands, were
there >—Rudd was the Youngest ; he had been there
only about a month,

1159. Had Watts been employed there for some
time >—Yes, he was an experienced boatman,

1160. Had he ever been punished, or found fault
with 7—No, 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 ?—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 machines
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when they were first started in 1887, and he had had
charge of that house since.

~ 1165. Did you personally find Watts's body, or did
somebody else find him and call your attention to him?
—Jackson, the fireman, found him. I was walking
towards the place when they found him.

1166. Do you think you can say positively that he
had not been moved at al! when ycu saw him ?—Yes,
I think so.

1167. Were 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 Witness withdrew,),

Mr. EDWARD JACKSON, examined,

_ 1168. The Chairman. You are the chief fireman at
Walthain Abbey, I believe ?—Yes.

1169, For how long have you held that appointment ?
—Seven years come July.

1170. What are your duties ?—To see to all the fire
appliances, 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 or 60 of the other men every
month.

1172. Colonel Majendie. What are your duties in the
daytime P—To see to the firc appliances, and to be
ready to driil the men at all times.

1173. Then I understand you have nothing to do
with the buildings, or the making of powder, or the
boats, or the barges 7—No.

1174. How soon after the accident were you on the
scene 2—In about ten minutes ; 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 iny 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 #—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 make
search for the bodies P—As soon as I possibly could ; of
course we do not wait for every spark to be out. The
first intimation [ had about Watts was from Bailey,
when I pulled him out of the water in the tail stream.
When I pulled him out I asked him if he were burned,
and he said ne, 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 water. As we were taking
him to the hospital I asked him if he had any idea of
where Watts was last seen.

1180. Why did you ask him for Watts >—Because
he was the only man missing at the time. DBailey told
me that he last saw Watts rolling a barrel of powder
close to the machines. I then went back from the
hospital and made a search, and I found Watts Aere.
[}‘he” witness pointed out the exact position on the

an.

1181. Which way was his head lying ?—Towards
the north end.

1182, Did you notice what his injuries were 7—VYes,
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 side was burned away
and his entrails looked as though they were roasted.

1184. Were the arms blown off ?—I think they were
b}n‘ned off, and I should say the same with regard to
his feet. He was lying in the trench and the beam
was resting on the brick wall. I put my hands under-
neath the body and it dropped a little as I pulled the
débris away, i :
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1185. Was he on his face 7—VYes.

1186. As far as you can vecollect which side of his
head was injured 7—It was the left side. [The witness
then explained how, by means of a piece of wood, he
was able to get the body cut of the trench.]

1187. Did the maw’s head appear to you injured by
the explosion 7—Yes, I think so, becausé part of it was
‘blown right off. I donot think it was a burn, because,
if it had been, the brains would not have been mixed
with the débris. 3

1188. Was there any other evidence of an explosion
about the body ?—Only in the case of the hand, I
think, which was afterwards found.

1189. Where was it found? — Somewhere here
[pointing to a spot marked L on the plan to the north
end, between the house and the water, Appendix L., 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 now.

1191. Were any other 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. M

1193. Had they all their regulation clothing on as far
as they had 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 or see the remains of a barrel
here [pointing to the spot where Watt’s body was
found, Appendix L], any staves or anything of that
sort —Nothing at all.

1195. Had it all disappeared P—Everything was
burned in the south end.

1196. Was the fire more violent in one place than
in another ?—No.

1197. How about the boat?—That was pretty well
sunk, and the hood was blown off it. .

1198. You say you heard nothing of the explosion ?
—No, I did not; I am a very light sleeper, and very
easily awakened, but I did not hear ary noise. The
west wall is intact, but if there had been a very violent
explosion that would not have been there, and the same
with regard to the mills on the other side of the stream
which have tanks over them. If there had been a very
violent explosion it would have capsized those tanks.

1199. The Chairman. With regard to your mnot
hearing, is your house in the same direction as the
wind was blowing from ?—Not exactly on that night.

1200. We understand there was 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 ?—1I did not notice.

1203. Did you know Watts 7—Yes.

1204. Was he a steady man ?—Yes,

1205. Had you ever seen him doing his work ?— No.

1206. Where did you get your water from ?—From
the river between the cam house and the macazines

1207. Where was the engine kept P—Just by the
dining-room. ¥ ;

1208. How long did it take you to extinguish the

R

: 'eb.—-It took me rather a long time, that is, com-
‘r*f.nfr it with a good many fives I have been to. I had
onl; a 5-inch pumping-engine. _ e

1209. Is this the most powerful engine you have ?—=
No, I have another necar the cordite f'nct_or_v, and in
var,ious places I have hydvants with 145 lbs. pres-

inch. :
sm.le;l(z)th\?v]hnact other manual engines have you besides
this or‘u; in the factory P—I have 12 altogether ; this
one is for the Lower .Island alone. ‘

1211. Do you think you want a more powerful

the 7— Yes.
cn%;ae?.. Hgve you made any application with regard
to that 7— Yes, before the accident.- I have also applied
that hydrants might be laid down to the. Lower Island,
but the authorities wquld not allow them, after the
snperintendent using his best endeavours to get them.

1213. Wonld you rather have hydrants than an
engine ?—Yes, because two men can get a hydrant to
work, whereas it takes 16 to work an engine.

1214. Could you geta good pressure for the hydrants
here ?—Yes, 145 1bs. to the inch.

1215. Is that the only part of the factory where you
have asked for hydrants ?—Yes.

1216. Have you had cccasion to use your engines
for any other accident §i}100 you have been at Waltham
Abley ?—Yes, on the 22nd August, 1890, there was
an explosion at No. .1 breaking-down house, and two
men were blown to pieces.

1217, Have you used them for a mill accident?—
Yes, at group L, which fired one Monday morning.
We used the hydrants on the guncotton store at Quin-
ton Hill, and it did not take us so long to deal with
that as it did with these small buildings.

1218. The Chairman. Did you see any of the felt
flying about from this blazing roof?—Yes, there was
yvery little wind, 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 roofs in cases of five when the wind is high 2—Yes,
Telt is very light, in a case of fire it is as light as cork.

1220. Would you like to see all this roof made of
zine ?—Yes, I think that would be an improvement;
a felt- roof is not a proper thing in a place like this,
especially as it perishes after 12 months’ wear, and then
requires a coat of tar.

1221. Supposing you had had these hydrants, and sup-
posing the firemen had been on the spot, I suppose
nothing could have saved the life of this poor man,
Watts 7—1I thiank not; I think he went as soon as the
first explosion happened, and I do not think he was
far away from the explosion.

1222. 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. :

1228, 1 understand that some of the men were
picked up from the water ?—Yes.

1224. How did they keep themselves up; is the

water deep?—In some places it is 10 feet deep,
but in places there is a bank; 'which has been
caused by the constant washing of the water from the
wheel, and they could staad on that.  Bailey, I think,
was washed across from the wheel on to the bank, and
when he regained his consciousness he struck out for
wlere he could see the fire and hear the noise of the
engine.  When I heard Bailey calling for- help I
called to my man named Brown to come and help me,
and when I pulled Bailey out he was as sensible as I
am. :

1225. Was he very much burned ?—Not very much.

1226. Colonel Majendie. What was it that killed
him ?—-The water, 1 think, because mortification set in
with him.

1227. Did Bailey say anything about Watts ?—No,
[ spoke to Bailey several times after the aceident.

1228. Did he say anything that would throw any
light upon the question ?7—No.

1229. Did he make any suggestion with reference to
it 7—No, I asked him where he last saw Watts, and he
told me. :

1230. Colonel Lloyd. Did you see Rudd and
Rudkin after the accident ?—Yes, in the hospital.

1231. Were they burned more on one side than on
other ?—T could not say, they were burned about the
face.

1232. Did they bear any signs of a violent explo-
sion P—No.

1233. Did the fire absolutely burn itself out ?-—No,
it was extinguished by me.

1234. Did you make any search for signs of five all
round the house ?—Yes, and to see if I could find any
more remains of Watts.

1235. Did you find the hand then ?—No, it was found
by some of the workmen.

1236. There was no doubt it was his hand ?—That
is so.

1237. Whea you were scarching, did you find any-
thing about which would give you any reason
to belicve that they had occasioned the explosion ?—
No.

1238. Were any tools found?—Yes, a spanner.

1239. Where was that found ?—In the shoe house.

1240. Was the door of the shoe house burned
down ?—-Not when I first arrived there, but parts of
it got pretty well burned down by the end.

. 1241. Were any other tools found in the shoe house?
—Not that T know of.

1242. Were any other tools or implements found in
the building that was burned ¥—Nothing beyond the
ordinary tools.

1243, Were they found where you would expect to
find them ?—Yes.

1244. Did you find the spanner 7—No. They could
not possibly use a spanner on those machines 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 spanncr on any of the standing
parts of a machine ?—No.

(The Witness withdrew.)

Mr. A. W. Bracz, examined.

1246. The Chairman. You have been empleyed as
a bo.atmzu.l at Waltham Abbey, I believe ? — Yes, from
April until August, and since then I have been employed
in the cam house, on No. 2 machine.

1247. How long have you been in the factory alto-
gether I—About 31 years y K

2

1248, Colonel Majendie. Did . . .
B e Didyou woik with Watts

(45)

1249. Have you ever seen Watts during his work
—No.

1250. When you first became a boatman, who told
you to act as such ?—I had my orders from the master
worker’s office.

1251. But when you first became a boatman, did
you get any instructions from anybody 7—On¢ 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. During that time, I suppose you frequently
delivered powder into both parts of the house?—
Yes.

1254. T understand you lifted the powder out /ere
[pointing to the end of the platform marked B on the
plan, Appendix I.|, and rolled the barrel along on
its chine 7—Yes.

1255. And then /ere [pointing to the spot marked B!
on the plan, Appendix I.] there was a little step?
—Yes, about 9 inches high.

1256. How did you get the barrel up ?—1I 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 you trundle the barrel, did
you trundle it to your right >—The left hand went first.

1259. When you got it Zere [pointing to the spot
marked B' on the plan, Appendix L7, you deposited
it on the bottom, and then lifted it up ?—Yes.

1260. Did you then roll it on, or leave it there P—
We rolled it on to 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 roll the barrel on its chine
when you first went to work ?—1It is in the rules.

1264. And you knew that rule about the open powder
barrels and charge tubs, and observed it ?—Yes.

1265. Have you ever seen a barrel dragged along ?
—No, it is casier to roll them.

1266. Is there any special difficulty in getting a
barrel up this step ~—No, none whatever.

1267. Is there any way by which a man could make
it easier for himself 7—No, the easiest way would be to
lift it.

1268. When you were at that house and had rolled
the barrel in, how would you stand with regard to the
barrel P—I should lift it with the right hand at the
bottom and the left hand at the top.

1269. With your left side towards the barrel 7—Yes.

1270. Do you know whether other men rolled it on
their right side 7—I think they all rolled it as I rolled it.

1271. Trundling it with the right hand and guiding
it with the left ?—That is so.

1272. Have you ever seen a left-handed man work
it ?—No.

1273. You never saw Watts doing it 7—No, he was
in the opposite shift to me.

(The Witness withdrew.)

Mr. 8. MuMrpoRrD, ezamined.

1274, The Chairman. You are a workman in one of
the powder houses in Waltham, I believe ?—Yes.

1275. How long have you been there 2—About two
years.

1276. What house are you working in now ?—No. 5
moulding house.

1277. Colonel Majendie. Where were you working
at the time of the explosion 7—In the cam house, 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. Ephgrave.

1280. I suppose none of the men who were in 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 7—Be-
tween seven and eight weeks.

1283 Had you warked all the time at this particular
No. 4 machine 7—I once went down to No. 1 machine,
which is a spare 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
Lad been in the house ?—New pins were put in on the
Friday before the explosion.

1286. Who put them in ?P—I could not say, perhaps
the fitter ; they were put in in the daytime as we came
in at night.

1287. Who usually put in the pins ?—Johnson, the
fitter.

1288. Have you see him do it ?—No.

1289. Have you seen anybody else do it ?—No.

1290. Have you seen the foreman do it >—No.

1291. Have you not done it yourself ?—No, not put
a pin 1n,

1292. Have you seen the fitter at work on the
machines 2—Yes.

1293. What work have you seen him doing ?—Putting
in new plungers and new bands for the cross-heads.

1294. When he did that were the machines cleared
of powder 7—Yes, they were always cleared out when
that was done.

1295. 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 was light or heavy.

1296. What did he use for tightening up the
plungers ?—A steel thing like a key; it is not like a
spanner.

1297. Was there a spanner for each compartment ?
—There were three laid about in the house, a pair of
pin 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 ?
—No, nothing except a little prober which is used for
cleaning out the plunger. There was a piece of wood
used for tapping the pins known as a tap-stick.

1299. What was the prober made of %—Metal.

1300. Any other tools #—No.

1301. Was 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 working ?
—No. ;

1802. You always stop the machine ?—Yes.

1303. Could it be done without stopping the
machine 7—Yes.

1304. Can you follow up the thing as it runs on
full 7—Yes, you can do the outside screw. but not the
inside one.

1305. But you have never seen it done 7—No.

1306. When the plungers were tightened were the
machines cleared of powder ?—No, there was very often
powder in the bushes.

1307. When they were doing it and when you 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 regulation against it.

1309, Are you familiar with these regulations for
the cam house, Lower I§landr, they were stuck up in
the house, were they not ?—Yes.

1310. Have they been read to you or by you?—
They have never been read to me l?ut I have l‘ead them.

1311. Have you ever read this one, “ No persons,
except those who are properly instructed and duly
authori-ed, are at any time to meddle or mrgrfere with
the machinery,” do you know that rule 7—Yes.

1312. What does it mean ?—-lh:}t you are put there
to work the machine, and if anything goes wrong you
have to alter it, if a plunger goes wrong you have to

ut it right. :

1313. I suppose the loosening of the plunger was a
defect 7—1t was a strain upon it, I think.

1314. Would you get defective working in the
machine if the plunger was loose 7—Yes.

1315. And to rectify that you would tighten the
plunger up ?—Yes. . I . ;

1316. Would that be consistent with rule 7 which
gays, ¢ Any defect in the machinery, or any repairs re-
quired, 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 have you
made a report to the master worker 7—We used to
speak to the foreman.

1817 When 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.

1818. Have you had any experience with Nos. 2
and 8 machines ?7—1I have worked with No. 3.

1819. Have you had the same difficulty with that in
regard to tightening up the plungers ?—Yes, you would
tighten them up just the same.

1320. 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 one flew
back and got between the bush and the plunger and
broke the pin.

1321. In that case who repaired the machine?—I
cannot say, it was more than 12 months ago.

1822. Did you say anything to anybody about that ?
—No, I was only a fresh hand down there, and I left
it to the older hands.

1323. Do you know anything about the Ne, 2
machine ?—I have seen a great deal of trouble with it.

1324. What sort of trouble *—Wiih the pins; we
could not get the water down. After every four racks

‘Water is supposed to go down through the plunger, and

down through the Lottom crosshead, but it would not
go down, :

1825, Why ?—Rither the pins were too large, or
the heles in the plunger were too small, A

1326. Was there the same difficulty with the other
machines 7—When there were new pins put in all the
machines worked very badly in that way.

1327, Tlad there been any alteration in the pins
down to the day before the accident —On that parti-
cular day in No. 4 they ran better ; they had just
he;.;un to work right on that afternoon; it was on
friday night that they began to work bad.

1328. Caa you tell us anything about the practice
of the other machines, No. 5, for instance ?—That same
day the pins worked so badly that one of them pulled
clean out of the block in which it was sarewed ; 1t
pulled right out of the thread. ;

1329. Was that reported ?— Yes, and the man went
down to No. 1 machine, that was in the night, if I re-

.member ; the next day the machine had new pins

put in,

1330. With regard to Nos. 2 and 8 machines, were
yeu aware of anything going wrong with them ?—Ounly
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.

1332. Have you kuown them to work hot ?—Yes, on
0. 2 machine. y
1323. How hot ?—So hot that the man had to have

& Wiper to handle them with.
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1334. Have you at 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 house to lead
you to believe the machines were dangercus ?—1I never
thought anything about it except on the Friday before,
when it was spoken about.

237. Who spoke about it >—Myself and Carr. who
was working at the same end of the house on No. 5
machine, he said he should not be surprised if there
was an accident with the pins.

1338. Did he convince you that there was any risk
abont them *—No, we were both talking about them,

1339. Did you say anything to the foreman about
your fears ?— We did not take much notice of it.

1340. But if you thought your life was imperilied
would you not speak about it ?—(The witness gave no
answer.)

1841. Who had been working on the No. 2 machine
up to the time of the explosion?—They had becn
chopped about, and then Brace was on it a little
while.

1342. Did you hear him say anything about his
machine *—He complained about the pins running bad.

1343. When did this conversation take place; did
you talk about it in the shoe hole when you were
changing ?—1I cannot exactly say where it was, but it
has been spoken about.

1344. Was the foreman present when you were
speaking about it 7—He had 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 the fitter >—With us. If
you could not get them to go there was a pair of pin
pliers for unscrewing the nuts.

1346. That he did with you and other men ?—Yes,
on No. 4 machine.

1347. Was the fitter present when he was doing
that ?—No.

1348 Was the house cleared of powder 7—No.

1349. Was the machine cleared of powder ?—Yes,
the hopper.

1350. Were the bushes clear 7— Yes.

1351. But there might be some powder in No. 5
machine ?—Yes.

1352. Was some force used to remedy those
defects 7 —Yes, you must force them.

1353. Where did you take your meals >—Some in
the shoe-hole and some in the dining room.

1354. Where did you heat your tea?—In the
dining room.

1355. Did you bring the heated vessels down irto
the shoe-hole 7—We had an ordinary quart can and
the boiling walter is kept up there.

1356. You did not put the can on the fire to boil
the tea ?—No.

1357. Did the men bring plates and things of that
sort for their dinner ?—Yes, they brought the plates
and knives in their baskets.

1358. Did they do that in the shoe-hole ?—They
very rarcly used a knife in the shoe-hole.

1359. Did you ever sce a knife used there >—Yes.

1360. IHave you ever seen them take their meals in
the cam house itself 7—Never.

1361. You are quite sure about that ?—Yes.

1362. Have you ever seen any of the meal things
taken into the house 2—No.

1363. You had, I suppose, to wear lasting cloth
clothes over your other clothes?—Yes, over our old
clothes.

1364. Where did yon keep your old clothes %—1In &
cupboard in the wash-up house.

1365. Has each man a cupboard ?>—No, there is one
beween two men.

1866. Who keeps the keys ?—Some of them have
neither locks nor keys.

“1867. You were not allowed to have pockets in those
clothes ?—No, no pockets and no metal buttoas.




1368. How did you keep your trousers up P—Some
wore belts and some wore bone buttons.

1369. Who saw that you changed your things there ?
—There is a special man in charge of the wash-up
house.

1370. How many men were there in the wash-up
house at one time ?—Sometimes as many as 200, in the
large wash-up house. !

1871. Would it be possible for the man in charge of
the wash-up house to see that every man changed his
clothes there?—He would walk up and down, but
he could not see every man.

1872. Was there any arrangement by which the
men had to pass him to show that they had changed ;
for instance, had they to pass through a turnstile or
anything of that sort 7—No.

1873. Whose place was it to inspect the men’s
clothes 2—According to the rules, T think itis the fore-
man's place to read the rules and search the men once
a-week.

- 1374. Have you been searched by the foreman ?-—
es.

1875. Where did hLe search you, in the shifting
house or in the powder house ?—1 have been scarched
in the shifting house, but not in the powder house.

1876. By Ephgrave, I suppose?—No, I have never
been searched by him.

1877. How long had you been with him 7—Eight
weeks, :

I1q378. And he never searched you during that time ?
——=TNA

1379. Nor anybody else ?—No. g

1580. If you had had a pocket in your clothes no
one would have known it ? —That is so.

1881. Do you say you think they ought to search
men once a-week P—That is one of the old rules, 1
believe.

1382. Where would that be >—In the old rule book.

1383. Does every man get a copy of that book ?—
No, but I have seen them about in the different houses.

1384. Have you ever known men to have pockets in
their underclothing ?7—No, but I believe one or two
have been caught lately with pockets.

1885, In the danger buildings ?—I cannot say that.

1886. Have you ever had pockets in your clothes P—
No: I have had them either cut out or sewn up.

1387. Have you been searched by the other foremen
you have been under 7—7Yes ; if they do not actually
search, they ask whether you have certain things.

1388. Do any of themn do it every day P—No, T think
that is not required.

1389. Or every week ?—I have not been searched
half-a-dozen times since I have been in the place.

1890. Who read the rules over to you when you first

came in 7—Mor. Findlay only said that we were to have
no pockets and no buttons.

1391. Have the general rules ever been read over
to you ?—I had the main ones read to me out of a book.

1892. You are not familiar with this particular set
[showing witness a copy of the general rules] >—Only
by seeing them posted up about the factory.

1393. Do the men study them carefully?—I cannot
say.

1394. Do you study them yourself?7—I have read
them, but I cannot say that 1 have studied them.

1395. Have you ever known a case of smoking in
the factory ?—No.

1396. If you saw a man smoking what would you
do ¥—Clear nut of it pretty quick.

1897. Would you report it to anybody ?—Yes.

1398. Then you did not think the danger in the
machines was sufficiently great to induce you to “clear
out ” ?—No.

1399. You did not make any representation that you
thought your life was imperilled by the defective
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 exploding. In fact, when you

are working with the machines in that house, it would

not éo to think about those things.

1401. The Chairman. You had three mates with
you between the Friday and the Tuesday ?—Yes, one
was not with me for more than two hours. I think
that was because one of the others lost two or three
hours in the morning.

1402. Colonel Livyd. "When you say you have been
searched only six times, does that include the searching
by the police at the gate 7—No, they very often search
you'; you do not go a week before being searched two
or three times, Every morning they search so many.

1403. Did you ever know of a file being used in the
house 7—I saw one used out on the edge of the plat-
form, that is the only place.

1404. What was that being used for ?7—1I 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. Were any precautions taken to remove the
filings afterwards 7—The platforms were washed down.

1407. Are they continually being washed down ?—
Yes, several times a day.

1408. Have you ever known of a file being used in-
side the house, either by the foreman or the fitter 7—NWNo.

1409. Have you ever seen the fitter making any

“alterations in the machines when there was powder in

the house ?—No.

(The Witness withdrew.)

Mr, Cyrirn,. WRATGHTE, examined.

1410. The Chairman. You are employed as a works
man in the Royal Gunpowder Factory at Waltham
Abbey, I believe 7—Yes, I am employed as a skilled
workman, and I have been there since 1879. I have
worked in almost every danger house in the place.
About four years ago, I was working ‘at No. 2 cam
house on the Lower Island. I have also worked in
No. 1 house. :

1411. Colonel Majendie. Have you had any experi-
ence of these machines since you left No. 2 house ?2—
No personal experience:

1412. You cannot, therefore, tell us anything about
the recent condition and working of the machines 7—
I believe they were working in the same condition 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 pins were put in
new they fitted so tight in the plunger that you could
not get any water down them ; we then had to press the
water by a squirt can under the bush block. Some-
times, too, the plungers and pins could not be washed
out,

1415. Would there be powder there?—VYes, en-
crusted in them.

1416. How would those incrustations be got away
in the long run P—Only by the wear.

1417. Was any attempt made to get them away;
did you or anybody ever try to get them off 7—Only
by washing them, as the pins became worn the water
would pass down between the plunger and the pins.

1418, You never saw any mechanical means em-
ployed to remove those incrustations, did you?—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

ins.
& 1419, You say “we,” who would that be?—The
workmen employed.

1420. And the foreman ?—No, only the workmen.

1421. Did they do that because the foreman told
them 7—They did it as a practical thing.

1422. Was it according to regulations P-—According
to the master worker’s orders.

1423. Written ovders P—No, only verbal orders.

1424, Was that consistent with the written orders ?
—We have no written orders in regard to cleaning the
machines.

1425. Have you any orders relating to the treatment
of a machine when it becomes defective ?—No.

1426. Are you sure of that ?—Yes. As regards a
broken plunger or the bearings getting scored, as the
machine is unable to proceed, the matter is reported to
the engineer, and the machine is stopped. ~ Sometimes

_a plunger gets compressed, and sometimes the top

plunger gets plugged with part of the film which

. gathers on the pins.

1427. Who would aftend to those matters 7—The
workmen. :

1428. I presume those would be defects 7—Yes.

1429. Do you mean to say you have never seen any
orders forbidding workmen to interfere ?—None.

1430. Ave you familiar with the orders posted up in
the house ?7— Yes, but the only order posted up in the
house says, ¢ Visitors are forbidden to touch the
machines.”.

1431. Are not these orders posted up in the house
[handing witness a copy of the cam-house rules]? Have
you ever seen those before ?—No, I have not.

1482. You are quite sure of that ?—Yes.

1433. Have they ever been read to you without
your seeing them ?—No.

1434. When you first entered the factory were any
rules read to you?—I was supplied with a copy of
what was called the old rule book, but those books
have since becen abolished; we had to give them up.
In Mr. William Adams’s time the rules had to be read
to the men every week, at least, but that was diccon-
tinued when Mr. Findlay beeame master worker.

1435. Where are you working now?—In No. 1
press Louse.

1436. How long have you been working there ?—
Since 4th December.

1487. Are there any rules posted up there P—VYes,
as to the quantity of powder in the house; they have
been posted there since the time of Colonel Hay.

1438. Are these rules posted n the press-house
[handing witness a copy of the press-house rules]?—
Yes, I think those are the exact rules.

1439. Have you had an opportunity of visiting Ne. 2
cam-house lately 7—No, I have been kept away from
visiting the lower part of the works since the accident,

1440. But before the accident ?—1It is six months ago
since I was there.

1441. Did you look into the house then?—Yes, I
walked into both houses.

1442. And did not notice these cam-house rules 7—
Ne.

1443. You cannot say 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-house the last time I passed a remark to the
man who was there upon the dirty mats in the shoe

lace.

1444, Whereabouts was that?—There were four
doors on the west side of No. 2 cam-house, and under
those doors were four recesses, about 4 feet square each,
and in those recesses there were dirty cocoanut mats.

[The witness, by means of the plan, pointed out the
positions of these recesses and mats which were used
by the visitors and Officers, and. also the position of the
step and mats used by the boatmen. See Appendix I.7].

1445, Was that mat there when you were there ?—
Yes, and it was there right up to the time of the
explosion. .

1446. T thought you were not in this house Y—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?—VYes, [The
witness pointed out where the other steps were, and
said there were no mats there. See Appendix L7].
Here there are some wooden platforms, which, T believe,
should be covered with leather becasue of the rule that
no gunpowder should be rolled wood to wood, but there
was never any leather issued out for covering them.

1449. There would be no object in having cocoanut
matting there, I suppose 7—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. Where there any ducks, or cattle, or sheep,
about the factory ?—No. .

1452. With regard to #is platform [pointing to the
outside platform shown on the plan, see Appendix I.],
was it not kept clean and swept?—7Yes, but the only
light afforded to that platform was from /ere [see spot
marked M on plan, Appendix I.7.

1453. Therefore in the night time you could not see
whether it was clean or not —No, 9

1454. You are working in a danger building now,
are you not 7—Yes,

1455, What clothing are you working in?—We
provide our own underclothing, aud we have what they
call a fire-proof smock and ovcralls,

1456. Do you change in the shifting house 7—Yes.

1457. Who sees that you have not got any pockets
in" your underclothing?—That has been a neglected
thing for some 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 7—That was not generally done
before the explosion. The foreman would merely say,
“T suppose your clothes are all right.”

14569. How often ?—They would sometimes run for
two or three months without asking at all.

1460. Where would he say that 7—In the shoe place,

" not in the shifting house.

1461. When you were working in this house, under
whom did you work P—Adams,

1462. Did you ever work under Bailey 7—Yes.

1463. What was Bailey’s practice about searching ?
—He always seemed a very careful young man, and took
a great interest in the work, though he was rather
fidgety at times.

1464. Did he search you?—Yes, I have been
searched by Bailey.

1465. It is four years ago since you worked in the
house, and you have spoken of some defects in the
machines at that time, but were there any defects
which caused you to be apprehensive of accidents ?—-
Yes, on one occasicn I was working 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 plunger spanner, and put what we term half-
liners in. The pin was still in the plunger, and we put
the half-liners in, one on each side, and while in the
act of uuscrewimng the plunger the spanner slijped
and struck the iron cylnder of the machine, and
sparks flew from it.

1466. Was there any powder in the machine ?—In
the hopper, but none in the machiuve. Powder in the
hopper, powder on the table, and powder in the barrel
at the back.

1467. Did you report that >—Yes, to Samuel Adams,
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| I the man in charge, and he turned round and told me he We had notin that house sufficient time to do the work
‘ did not believe it. I then asked Mr. Turnham, chief properly, but we did six pressings instead of seven for a
[‘ foreman, to bring it before Mr. Findlay, so that Mr.  week, and then we went to Mr. Findlay, and while SATURDAY, 38D ['EBRUARY, 1894,
Findlay could bring it before the Superintendent. I tryiugto explain the matter to him he said, “ Wraighte,
heard no more about it, but the next time I me¢t Mr. you are the ring-leader in this,” and 1 was then
‘ Findlay I asked him if, when these steel spanners were  suspended from the powder My, Iindlay then
(|| f used, he would make an order that all powder should gave me an order to go to No. 3 breaking-down
||, ‘ J i be removed from the house. To that Mr. Findlay said  house, and when I got there I asked the foreman how
'l' [ it would involve too much time. he was working. I said, * Are you working with flaps
|

|

|

Present,
| : : ' ; Lord Sanouursr, Chairman.,
i 1468. Did you remain working there ?—When the up or down?” he said, ©“ Up, by Mr. Findlay’s orders.”

Members.

Sir F. A. Asgr, Bart., F.R.S.
Colonel V. D. Masexpie, C.B.,, Her Majesty's
Chief Inspector of Explosives,

| il tools were going to be used, I took my dirty boots,put I said, ** Are you }vorking with the governors in the
| them on and walked away from the house. On eclutch?” and he snid, * Out.,” I then said, * You must

) {1 another oceasion I was in the south cnd, working at put the flaps down and the wheel in cluteh, or [
‘ No. 3, when a man at No. 2 asked for the steel span~ shall not start  work” A man then came in

i ner to be passed to him, and just then IMr. Turnham

entered the house. I said “ Are you going to use the
spanner,” and he said, ¢ Yes.,” I said, “1 am going
out,” and I walked to the north end. Mr. Turnham
followed me, and said, “ What do you mean by going
out of the cam house; if I were timid, like you, I would
go out of the factory altogether.” I asked him i he
would give me an order, and he said “ No.” 1 then
turned to No. 4 machine, and picked up two iron
spanners, and asked him it they were proper things to
be used in a powder house. e said I was there to do
work, and not to dictate. Those spanners were lying
about. If anyone had gone into No. 1 enm house they
would have noticed some copper nails whieh I drove
into the wood work on purpose to hang the spanners
on.
1469. Could those spanners have been used while

the machines were in motion T==Yer,  One kind of

spanner is for the plungers, but the other kind is made
to fit the nuts of the studs which hold the bed o the
eylinder. I have known those studs to break off short,
Owing to the vibration of the machines the nuts get
loose, and as the bottom plungers were descending 1
have known the spanners to be used to tighten the nuts,

1470. Were those steel spanners 1—Yes, they were
when 1 was there,

1471, Where did you take your meals #—When I
was at the cam house we went to the dining-room.

1472. Did you ever take your meals in the cam house
itself 7—No.

1473. Or in the shoe room ?—No.

1474. Do you ever see people having their meals in
the cam house?—No.

1475. Why did you ultimately leave the cam house ?
—1I think it was for complaining about the manuer in
which those steel tools were used. I was shifted to
the brenking-down house, and while there I complained
of the dangerous manner in which they carried on their
work. Maynard was then shifted to the breaking-down
house, and I took Maynard’s place in the press housc.

and said he had orders to stay there and do double
duty ; I said, “ Very well, T am going down to the
office,” and when I got there, T asked why I was
picked out for the breaking-down house, as there was
another man willing to work there, and Mr. Findlay
knew 1 had a dislike to work there, on account of the
conditions under which they were working, Mr.
Turnham said My, Iindlay was determined 1 should
go there, I said, * 1 am willing to go there or to any
other house if you will work according to regulations,
but if not, then I said I am right to refuse.” T after-
wardy went before Colonel Barker, who suspended me
for whnt he ealled intimidation, and I was suspended
from the black powder for six weeks, and until the
arrivol of General Noble,  During the time 1 was sus-
pended 1 was put to all the dirty work that could be
found for me, I was even put to digging holes in the
mud,  With regnrd to the machines, I should like to
sny that when I was employed with the Nos. 1 and 2
cam mnchines, the pins beeame very much worn, and
10 affocted the prisms [the witness described the inter-
working of the ping and plungers and bush-tlocks].

1476a. Did you eall attention to that ?~~Yes, and if
it were daytime the engineer would come and put
another pin in,

1476, And at night ?—If we could not find an old
pin onrselves the machine would stop.

1477. Then the pins were sometimes put in in the
night time by the men themselves, irrespective of the
fitter 7—Yes,

1478. You have seen them so put in 7—Yes.

1479. And put them in yourself ?—Yes.

Note.—The Witness subsequently, i.e., on 8th Feb-
ruary, 1894, wrote to the Scecretary, I beg to state
that H. Skinner, the only uninjured man, stated in
the presence of J. Cole, S. Mumford, and myself that
the steel spanner was fetched from the north end by
one of the deceased workmen to the south end, to be
used on No 2 machine on the night of the explosion.”

(The Witness withdrew.)

Colonel I, T\ Lroyp, C.B., R.A,

Mr, R. H, Brapg, Secretary,

Mr. GEorGE EPHGRAVE, examined.

1480. The Chairman. You are a foreman in the
factory at Waltham Abbey, I believe 2— Yes, in the
cam-house.

1481. For how long have you been a foreman ?—
I have been a foreman in the prism powder houses
for about 12 years, but only the last 9 months in the
cam-house,

1482. ITow long have you served in the factory
altogether 2—About 20 years.

1483, Tlave you worked on the day and night
shifts 7—Yes, my duties were opposite to those of
Bailey.

148}:1. Colonel Majendie. When 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 da;
duty ?2—Not the slightest difference. .

1486. In your opinion, can the work be regarded
as being as satisfactory in the night as in the day?
—Yes, if we get a good enough light.

1487. Was your light good?—Yes, especially
since the last dynamo was put in.

1488. At the time of the accident, was it a good
light 7—Yes.

1489. Was it all external lighting ?—Yes, from
outside the windows ; we also had two little hand-
lamps.

1490. Were they much used ?—No, except when
we had to adjust a machine, and then I had one of
the men to hold the lamp.

1491. You did not use the electric lamp for illumi-
nating the buildings, but only for a definite purpose ?
—That is so.

1492. And you put it out directly the work was
done ?—-Yes.

1493. Was there one of those lamips for each com-
partment ?—Yes, and there was a third one for the
boatman for fetching the vwater with.

1494. It was your duty, was it not, to search the
men under your charge 7—Yes, occasionally, and to
read the rules to them.

1495. What did the searching consist of ?—Turn-
ing their smocks up and seeing what sort of belts
they had on, and also seeing that they had no iron
buttons.

1496. Were there any reports made by you about
that to anyone?—No, I made no reports. We all
stripped together in the wash-up house. most of the
men had been working for some years and they well
knew what the penalty would be if anything was
found on them.

1497. In the old clothing the pockets had to be
vither cut out or sewn up ?—Yes.

1498. In the course of time that old clothing wore
out, did it not ?—Yes, and we had to get fresh.

1499. As a matter of safety, was the fresh cloth-
ing i‘nspected and marked ?—No, it was left to

1500. And would you see that the substituted
clothing had no pockets, or that the pockets had
been sewn up ?—Yes.

1501. Who looks to the sewing when it comes un-
done ?—The men themselves ; there are needles and -
cottons served out in the wash-up house and there
are plenty of bone buttons from the lasting clothes.
No iron buckles or buttons are allowed. .

1502, Was the system of searching the same at
night as in the day-time ?—Yes, but we did not
trouble much about it on night duty, we generally
did the searching in the daytime, every Monday
morning, and as we took turn and turn about for day
and night duty that made the searching only once a
fortnight.  We used to strip, about 20 in one com-
partment, and we should round on a man who did not
take his clothes off.

1503. Have you ever known them do that ?—Yes;
the men have complained to me and to others.

1504. During your 12 years’ service asa foreman, I
gyesume you have searched a good many men ?—

es,

1505. And in that time have you ever found men in
1hc;\1dnng'er buildings with pockets in their clothing ?
—No.

1506. Have you ever found them with their pockets
unsewn ?—No, but I have found them with their
pockets cut out.

1507. That you do not object to ?—No,

1508. Were 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 sometimes break ?
—No, not break, but they would sometimes pull out
from the bottom when the powder got clogged, and
when they were new we had great difficulty in clearing
them. We used hot water to try and clear them,
but when they were new they fitted so per-
fectly in the bushes that the water wouald not 8o
down. We had new pins on the Friday previous to
the accident, but we had had two daysand two nights
with them, and so they were in good working order
on the Tuesday night.

1510. Do the plungers go wrong sometimes?—
Yes, they compress slightly, and go down. Some-
times, if the powder stands long in the magazine, it
will get a little lumpy, and if you get lumps in the
machive they will compress the bottom plunger. A
plunger was broken on the Tuesday morning.

1511. Was that replaced?—Yes, and we started
working about half-past 10.

1512. Who replaced it?—Johnson, the fitter.

1513. Were the repairs to the machine always done
by Johnson ?—Yes, but we packed the plangers our-
selves, and tightened up the nuts.

1514. 1 und‘erstaud you have spanners for the puar-
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1515. Where were they kept?—In a drawer or in
a cupboard. :

1516. Would you tighten up the nuts P—If I was
about I should do it. Every time we washed the
machines it was the duty of the men to feel the top
plunger and ses if it was all right, because the
action of the machines sometimes worked the screws

loose. The screws generally wanted only half

a turn, and if I happened to be down with No. 1
machine the man working in front of the machine
being washed would give the screw half a turn.

1517. Could any work of that sort Le done while
the machine was actually in motion?2—No, a man
would be liable to get his arm smashed if he tried
to do that.

1518. Is there any work about the machine which
could be done with the spanner while the machine
is actually running ?—We might use the little spanner
in adjusting the machine for the densities ; we could
do that, but we do not do it.

1519. 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 cuts into the metal of
the charger, and if it gets under it we have to take
it away and clear it out.

1520. Have any complaints been made to you by
the men with regard 1o the working of the machines?
—Only about: the pins; we talk about them amongst
ourselves.

1521. Have they ever expressed any opinion about
the machines being dangerous ?—No.

1522. Have you had any such idea yourself #—No.

1523. Have you ever seen anything in the way
of a1 accident with the machines?—Only when a
machine has smashed up; that is, when a man has
neglected to watch it.

-1524. Tlow would that happen?—If water gets
on to the charger, the powder gets clogged, and
stops it. The man’s duty is to see that the charger
comes over, and if the charger gets clogged on a

damp day, and the prisms ave not pushed off and the .

men arve not watching, then the top vlunger comes
fﬁ)]v;er and pigtails the pins, and smashes up the whole
hing.

1525. Does that often happen?—Noy -and since
they have given men a week’s holiday (that is, sus-
pended them) we have had nothing of that sort. If
anything happened, it wonld happen when they have
pigtailed the pins, and when they are so hot that
they cannot hold them.

1526. In order to ensure the satisfactory working
of the machine, a man must keep his attenfion on the
machine?—Yes ; there is really no work about it, a
child could do the work.

1527, The Chairman. You say the pins do run
hot?—VYes; that is when they negleet to watch the
machine, and when the pins get pigtailed.

1528. Colonel Majendie. Do any of the bearings at
any time work hot? —No; a grain of powder some-
times gets into the bearing and (what we call)
“mucks ” it, and we have to get it out.

1529. Is there any place for putting the cotton
waste into %—Yes, we have a cupboard for that.

1530. Where, in the shoe-hole ?—We 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,

1531. Isthere any place outside in which to deposit

the dirty ones?—Yes, it is a kind of a square tank
outside the door. .

1532.. When is that used ?—Every Saturday; we
clear out the dirty wipers on Saturday.

15633. Where do the men have their meals in the
n_lg;ht time ?—Sometimes in the dining room, and some-
times iv the shoe-hole. The lights g0 out sometimes
?‘folﬁ]ilf‘past 10 and sometimes at 11, according to the

1534. Which was the commonest thing at night ?
—Half to the dining room and half to the shoe-hole.
1535, Is the shoe-hole clean ?—Dirty, with big

" in at the door and asks if it is all right, and we s

boards about. [The witness then pointed out, on the
plan, the position of the shoe-hole, which, he said,
was not large enough to accommodate more than
about five men at a time. In the shoe-hole were
several movable boards, which the men used for
standing 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 house
there were clean mats, whereas on the other side of
she house there were dirty mats.]

1536. A man coming in at this door (i.e., one of
those marked C, D, E, or ¥, on the plan, Appen-
dix I.) would come with his dirty boots ?—Yes; but

" those doors are only for the officers who would look in
;co stee how we were going on, without changing their
hoots.
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537. What is the object of the clean mat for the
shoe-hole P—I cannot say.

1538. When a man brought powder in #here, ( i.e.,
at the spot marked B! on the plan, Appendix L), was
there any difficulty in lifting it up ?~—Yes, ;

1539. Did you ever see it-slip and go back again ?
—I cannot say; Idare say it has happened, but those
men were well up to their work, and they could easily
lold the barrels. L d

1540. They were a good weight ?—Yes, but there
are others that are heavier ; when the barrels go out
they weigh 120 1b.

1541. Do you think it is a good arrangement to
have this step kere ?—No, but I suppose that was there
owing to the construction of the house.

1542. Have you, in the course of your experience,
known of a case in which matches were found on a
mar in the factory?—Not with black clothes on.
About 15 or 16 years ago some matches <were found
on a stoker named Powell ; that was in Mr. Adams’s
time. Those matches were found in the man’s coat
pocket hanging in the stoke-hole, and the man was
discharged. 1 have never known of anything explo-
sive being found on any one in the powder house.

1543. Do you think men would “round” on one
another if they caught a man with those things in
his pogsession 7—Yes, the men working with ns know
what is right. ’ '

1544. But even experienced men sometimes do jm-
prudent things ?—Yes.

1545. At any rate your point is that the other men

- would at once call attention to any such thing ?—

Yes. Bailey was a wonderfully cautious man about

. those things, and that was why some of the men did

not like him.
1546. Had you known Bailey for some time —Yes,
1547. And could you give him a good character 7—
Yes, he was a good steady chap.

1548. Iave you ever known a case of smoking-oi

the works ?—No.

1549. Not in the dining room?—No, if such a
- thing happened it would be reported in a moment,

1550. We understand that someone comes round

to these houses at night —Yes, Collop comes round

when my gang is on, and Beales comes round when
Bailey’s gang is on.
15561. How often do they come round at night '—
Collop comes round about 9 o’clock at night, he looks
ok
“Yes,” and then he goes away. IIe does not undery\-
stand about the work; if a machine g0oes wrong we
send for the engineer. Shed ot
1552. Was anybody in the habit of coming round
in the small hours of the morning, say,c about -

2 o’clock ?—-No, not often, except perhaps Beales

would come down when he wanted to take ‘a
sample.

1553. Would Collop sometimes go round ons way -

and sometimes another ?—Yes, but he generally came
about 9 o'clock. :

1554. Has he ever come twice P—Yes, ahout

4 o’clock in the morning.
1555. Did Beales do the same ?—Yes,
1556. You could not be sure when he had

come .
once that he would not come again ?—Na, : )

1557. Would he come twice generally 7—No, more
often once.

1558. Would anybody else come round ?—No, no
one, except perhaps Captain Nathan.

1559. Did anybody ever, whilst they were at work,
come and look at the men’s clothes, that is, anybody
other than yourself 7—I Dbelieve Captain Ivatl:cii has
done so. I heard that he once found a man with an
iron hook on his clothes..

1560. Did you know the men who were killed 7—
Yes.

1561. Were they a good lot of men?—VYes, they
had worked with me.

1562. Have you ever heard of a case in which
sparks struck from the machinery in the house 2—No,
nothing beyond what 1 heard Wraighte said at the
inquest. )

1563. Did you hear of it at the time ?-—No.

1564. Would anything of thag sort be talked about
in the factory?—Yes; we have all laughed at the
thing in the factory, you cannot get power enough
on the spanners for that.

1565. But still, T presume, you would not dispute
the fact that if you struck the two substances
together you would get a spark ?—VYes, if it were
rough stuff, but not with a malleable iron thing like
that.

1566. Have you in your own mind arrived at any
couclusion as to the probable cause of the accident ?
—No, excepting that a match, or something com-
bustible, got into the powder.

1567. How could that happen?—I do not know ;
there have been cases in which they have found
matches in the powder. I believe they have a
prism in the laboratory in which is shown a match
cut in two.

1568. Have you formed any opinion as to where
the accident originated 7—According to the men who
died, 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 he has packed them, he turns his head
round for six more, so, if he was in the act of pack-
ing them, that machine was actually pressing; he
gaid he saw the flash sideways.

1569. Was he turning to the left?—Yes. [The
witness then showed, on the plan, the position of
Clayden’s table, and how Clayden was placed in
reference to the machine and the lever. See Ap-
pendix 1.]

1570. Did Clayden say the flash came from the
machine ?—No, he said he believed it was his machine.

1571. Did you ask him at all whether you saw any-
thing occur Aere [pointing to the spot where Watts’s
body was found, s«e plan, Appendix I.]?—No, he said
he got out of the door as soon as he could, and
jumped into the water.

1572. He was looking to the north, and the flash
came from the east?—Yes. Z7%is (ie., No. 2 ma-
chine) was the machine where a plunger was found
broken, but we do not know where the thing fell from
that was there, or whether it caused the breaking of
the plunger.

1578. Was that house lined 7—Yes. There was a
band carried up to the ceiling for the purpose of
bringirg up the top blocks of the top plungers; that
band ran on a pulley fixed in the lining of the ceiling,
and over, the pulley there were pieces of wood
fastened so as to prevent anything falling down from
the roof into the machine.

1574. Was that screw sufficient to cause the break-
ing of the plunger ?—Yes, but I do not know how it
came there.

1575. Did you visit the house after the accident ?
—Yes, about 6 in the morning, but I was not allowed
to go in. '

1576. You are not awarc that other screws were
found there ?—No.

1577. The wood lining was'all burned, was it not?
—Yes. Eans

(45) i

1578. Under those circumstances, it would be éasy
enough for things to fall?—Yes. :

1579. Have you ever known anything to fall under
ordinary circumstances ?—No, never.

1580. From your recollection of the arrangement of
the roof, do you think it would be possible for any-
thing to get through, would not the wood lining
prevent anything from getting down at all 7—I think
so. There is no evidence to show where the screw
or nail came from, it might have been in the powder,
and when the man shot it into the hopper, it fell
over the top.

1581. But if the screw were of the same nature as
a number of others that were found in the house, the
presumption would be, would it not, that it came
from tte roof ?—VYes.

1582. Do you think it is more likely that the acci-
dent happened there than Zere [pointing to the plan,
firstly, to the spot where Watts’s body was foand;
and secondly, to the front of No. 2 machine where
Clayden was. See Appendix L. | >—There was nothing
there.

1583. Was not Watts rolling in a barrel 7—Yes,
but he could not get pace enough on the barrel, there
was hardly room to move. [The witness then ex-
plained the positions of the different machines, and
other articles in the house.|] Watts could not get up
even a snail’s pace at that point. ;

1584. Do you know where Waits’s body was found ?
—Yes.

1585. The other men came out at this door (marked
J on plan, Appendix I.), did they not *—Yes, and
so got the benefit of the boat. [The witness then
explained how the explosions affected the different
men, and showed that in rolling his' barrel along
Watts would be practically over the powder. ] ;

1586. The presumption is that Rudd and Rudkin
were at their machines P—Yes, they probably sat down
and watched the chargers. e '

1587. Close to the door 7—In front of the ieights
and near the door. :

1588. Were they nearer the door than the weights ?
—Yes.

1589. That hardly agrees with their positions as
marked on the plan?—That represents where they
should be, but directly they fill the hopper they sit
down there (see spots marked P, and Pyon the plan,
Appendix I.) and watch it.

1590. Tlow long would the hoppers last 7~ -About a
quarter of an hour or 20 minutes.

1591. Duwring that time they have nothing to do ?
—They have no laborious work to do, only to watch
the machines. Tt is just as likely that those two meén
were sitting on the seats Zere |pointing to the spots
marked P, and P, on the plan where the seats, or
barrels, would be. See Appendix I1.]

1592. And if a man were rolling in a barrel he
would pass between them and the machine ?—Yes.

1593. 7The Chawrman. You say that when the pins
are put in first they work very stiffly ?—Yes. ‘

1594. Have you ever seen any accident in conse-

quence of that 7—No, only by pulling out the block.
" 1595. How often are the cleaning cloths served
out?—When a foreman wants any, he sends up to
the stores for them; we can always get them when
we want them.

1596. You say that the accident may have been
caused by something in the powder ?—Yes.

1597. Do you mean in the barrel or in the
machine i—It got into the powder, and then into the
machine. i

1598. You mean in the powder in the machine, and
not in the powder in the barrel ?—I do not think it
was caused by rolling the barrel along. It was a wet
night; the platform is exposed to the weather, and
a man rolling a barrel along there would get the
bottom of it all wet. The reason why we do not
have leather along there (i.e.,, the platforms) 'is
because leather would soak up the water, and keep
the barrels always wet.

1599. Are the boats allowed to go alongside other

E 2




36

houses, the press house, for instance 7—No, not.while
the men are working, nor at the granulating house.
1600. Colonel Lioyd. When you have been examin-
ing men in regard to their clothes, have you ever
found such things as pocket-knives on them ?—

No.

1601. Would a man carry such a thing as a knife in
s shirt-front 7—Anything of that sort a man would
carry in his basket.

1602. Would a man have a dinner-knife in the shoe
room ?—Yes. '

1603. Would there be any objection to that ?—No,
80 long as he kept it in his basket.

1604. Have you ever known of a knife being brought
into the house ?.—No, only by the fitter.

1605. Do you see any objection to having the steel
spanners cased in leather 7—You could not case the
working part, and when the plungers have been
a week at work the action of the powder and the
water makes the screws fit in so tight that no mectal
but steel would be of any use to move them.

1606. Could not yon have a smaller spanner ?—No,
you could not get them in. There is a little slot of
only about % inch to put the spanners in.

1607. And no addition of leverage would be of any
use to you?—No.

1608. Do you see that any danger 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 plunger ; all a man has to do is to give a screw
z]m. llgalf—turn, and he can do that with his thumb if he

ikes.

1609. Do you see any way in which the machines
could be modified, so that a metal spanner could take
the place of the present steel spanner ?—Nbo, I do not
see how that can be done, because the powder and
the water together will corrode anything.

1610. Did you see Rudd and Rudkin before they
died 7—Yes. :

1611, Could they give you any account of what
happened ?—No, neither of them; they simply said
they saw a flash; and nothing more. Clayden was

the only 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. J

1612. Colonel Majendie. Did Rudd and Rudkin
say where they were when they saw the flash 7—
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

door where Skinner went, he went round to the
other side and fell over the shafting, and he got
the benefit of the boat,

1613. Colonel Lloyd. When Watts brought his
barrel of powder into the house, were there any other
barrels of powder already there ?—No, because we do
not call for any more barrels until we want them
sometimes we let the hoppers go three parts empty.
We blow a whistle when we want them to bring us
up some powder.

1614. How many barrels of powder would a
powder boat have in it when full 7—About eight.
On Monday mornings they bring up nine barrels, that

_is allowing one for the hoppers, but after that they

bring up only eight.

1615. Do you say there has been no accumulation
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 many would you use in a week?—
Three dozen.

1617. Then there might be three dozen about on
Saturday ?— Yes. ‘

1618. Colonel Majendie. They would not be all
oily ones, would they?—No, only eight of them.
They are put outside 1n an open tank, and rain and
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, they empty about three parts of

the barrel till there is only about 20 1b. left in it, and
then they take the barrel in their hands and tip the
rest into the hopper.

1620. There is no searcher above the hopper, is
there ?—No, but the chargers are made so sensitive
that if a bit of wood, only half an inch, gets in there
it stops the charger, and so will a bunch of hairs
from a hand brush.

1621. Then could a screw gef through ?—No.

1622. A little particle of a grit might ?~~Yes, or
even a piece of a screw.

1623. With reference to these cam-house rules, are
they the only ones posted up in the cam-house ?—
Yes, but every man has a book of general rules, and
every house has its own rules. In the old thick rule
books I think you will now find the general rules.

1624. You read the rules to the men?—Yes, once
a fortnight, on Monday mornings.

1625. One of the cam-houso rules says, ¢ 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,” is that to
see that the machire is working all right 7—That
means after a machine has been repaired. When we
go away we leave the hoppers empty and the
machines thoroughly clean ; the men who come next
set the machines running and they oil np ; then they
stop and fill up the hopper and then they carry out
this rule: “ After any stoppage of the press from
whatever cause, the grain in the charging rings
should be partly taken out before the machine is
again started.” We put a spud in and clear the
thing out, so that the first prisms are wasters.

1626. No. 2 of the cam-house rules says, “Great
care must be taken to prevent any undue straining of

" the machine, as a neglect, of proper precautions has

led to a serious accident.,” Do you know of any such

" accident ?—No. If we find any undue straining, we

at once send for the fitter; and we can tell in a
moment if there is anything wrong with the machines.
There are only four bearings, and if we hear any
groans we can tell at once that something is
wrong.

1627. In another part of the same rule it says this:
“1t is most important that no grain beyond the pro-
per quantity is in the bouches when a pressing is
commenced.” Why is that, to prevent the prisms
turning out badly ?—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
familiar with the general rules 7—Yes,

1629. Would you wish to see any additions made
to those rules with a view to greater safety or to
taking additional precantions 7—No, except with
rogard to the machines; 1 should like to see some
improvements made in them.

1630, Do you think improvements could be made ?
—Yes,

1681, 7he Chafrman. Do you mean in the rules, or
in the machines ? <-In the machines. I do not know
anything about the rules, except that they should be
move strictly enforced, and the men better looked
after, and so on,  We make no reports. I think the
machines might be improved so that we could work
easier with them; the pins are all the trouble. I
think if the hole through the bottom block to which
the plunger is fastened were made bigger there would
be more likelihood of our being able to get at that
part. We can clear a plunger, because there is a hole
at the side; but the boftom block is more in a half-
moon fashion where the pin runs through, and we
cannot get at that part.

1632. Do you think there might be an accumulation
of powder there that would not be cleared out ?—That
is where it does accumulate.

1633. Was a copy of these rules posted up in the
cam-house when you were last on duty ?—Yes, a copy

" at each end, and a copy in No, J house.
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1634. Colonel Majen:li=. 1 understanl from you
that a man must carefully watch a maciine, as the
charger may not work 7—That is so.

1635. Would there be any possibility of so arrang-
ing it that it would go all right even if a man were
not looking at it at all ; that is to say, is it possible
to arrange for something to do what a man now

does ?—No, 1 think noty I think you must have one
man in front and one behind the machine, so that if
anything goes wrong, one of them can stop the ma-
chine. The men now do it all right; though, some-
times, perhaps, one may not watch it, and the

machines themselves sometimes work beautifully,

and then perhaps a charger will hang up just once.

(7he Witness withdrew.)

Mr. Jouxsox, examined.

1636. The Chairman. You are employed as a
mechanic at Waltham, I believe 7—Yes.

1637. How long have you been there 7—I am now
in my tenth year.

1638. Colomel Mqjendie. Are you on al night?—
No, only in the daytime. _

1639. Are you often called by the foreman to repair
the machines ?—Yes.

1640. Had you attended {requently to the machines
in the house that exploded ?—Usually every day for
one or the other of them. -

. 1641. Had you been called there the day before

the accident 7—Yes, to put new plungers into No. 2 |

machine.

1642. What had happened to the plungers 7—They
had broken ; that did not happen more on one ma-
chine than on the other, it was much the same all the
way through.

1643. Were the plungers of the same character as
they had always been ?—Yes.

1644. Had you put new pins into that machine re-
peatedly ?—Yes; that machine had been working
with its pins about eight days, the other machines
had had theirs in only six days.

1645. Do the pins work badly at first 7—Yes, always
at first. '

1646. Supposing a plunger broke in a machine af
night, what would happen ?~—They would stop the
machine till the morning.

1647. Have you ever known a plunger replaced hy
the workpeople ?—Never,

1648. ‘You are quite sure of that?—Yes, because I
have no plungers in the house.

1649. Have you ever known a machine work with -

a broken plunger 7—No.

1650. Can they replace the pins ?—No, I never
leave any in the house. ,

1651. Where do you keep the pins 7—In my work-
shop.

1652. Is that locked up at night ?—Yes, as I go
away. |

1653. Is there anybody else in your position ?—
Only my foreman.

1654. Where was the key on the night of the
explosion P—In Mr. Barker’s office.

1655. Do you know that?—Yes, I found it there
the next morning.

1656. Was there any work of the nature of re-

pairs which could be done by the workpeople without
calling you?—Yes, a plunger might compress, and
then they would pack a liner underneath.

1657. Would they have to use a spanner to do
that ?7—Some call it a spanner, but I call it a screw-

driver, it is like an ordinary wecod screw, in the trade

we always call it a screw-driver.

1658. Is it not of steel 7—VYes, because metal will -

not stand the strain. 2

1659. The spanners were kept in the house, were
they not ?—They were supposed to be kept in a cup-
board in the shoe-hole.

1660. Were they to be used by the men ?—Yes,
because possibly a screw might get a little bit loose in
the working ; they would do that themselves so as
to save the time and trouble of coming for me.

1661. Was there any other work which they could,
or did, do on the machine ?—There was just the
alteration of the top cross-heads.

1662. What implements would they use for that
purpose 7—A spanner and a short piece of gun-metal,
and a gun-metal hammer.

1663. Would they stop the machine for that ?-—
Yes.

1664. Was there any work they could do on the
machine without stopping it —XNo.

1665. Have you had any complaints made to you
as to the working of these machines 7—No, no more
one day than another. _

~ 1666. Speaking generally, were they machines
people were suspicious about 7—No.

1667. Were you ?—No, I thought them safe. On
the morning after the explosion if those machines had
been cleaned out with water, I would not have minded
putting powder into them.

1668. Was there not a screw found in one of the
bushes ?—Yes, on No. 2 machine, [ saw it after it was
taken out of the machine. ;

1669. Was it at all distorted by pressure /—Very
little indeed.

1670. What sort of serew was it ?—I saw it only
in Captain Nathan’s hands; it looked like a copper
SCrew. ,

1671, Are you able to say it was not a screw from
some part of the machine?—Yes ; it came from some-
where out of the roof.

1672. Could the screw get from the roof while the
wood lining was in the house?—No; the machines
were working after the explosion occurred.

1673. Then the screw must have followed the ex-
plosion, and could not have caused the explosion ?—
That is so. . ;

1674. With regard to the machines generally, you
appear to consider them safe machines when they are

~ working all right 2—Yes.

1675. Do you think they are dangerously liable not
to work all right 2—No. ]

1676 Have you seen any reasons for recommend-
ing any alterations in the machines ? —-I have seen no
cause for anything of that sort.

1677. Could anything be done to prevent the
plungers getting broken, and the pins working un-
satisfactorily —XNo, because these are due to the
pressure. ; : Bah ot

1678. You do not think they are owing to construc-
tive defects in the machines 7—No. i

1679. What happens is inevitable from the.nature
of the work ?—Yes. Bk

1680. Could any alteration be made so as to render
them less frequent?—No, we have tried all ways, but
it is an impossibility. ) G

1681. We have been told that if the man who works
the machine does not attend carefully to it a charger



may not work properly, and not push the prisms 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-
thing élse, and the charger hung up, would that cause
amr accident 7—I do not see how it can that way; a
charger cannot come over 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 ?—Yes, but it has nst
caused an explosion.

1685. You would not think that a nice thing to
happen. to a piism, 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 ?—Those machines would stop at once.

"1687. Yes, when they discovered it; but the mis-
chief might be done in producing this defective work-
ing 7—We have had that happen many times.

1688, Bent pinsare 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. [ say, “ What is the matter?” and they say,
¢ The charger will not work.” They empty the hopper,
and take the charger off, and then 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 cleated of powder, and I replace the plunger,
and they start work agaiu.

1689. The cases of pig-tailing of the pins have
been due to the non-attention of the men, have they
not r—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 machines do auto-
matically what the men now do?—That was being
done at the time this happened. A man may fill his
hopper and walk away ; the machines have now been
altered to meet that. )

1691. A man’s attention is not constantly neces-
sary 7—Since last May, two of those machines have
been repaired, and so a man could fill up his hopper
and walk right away till more powder was required.

1692. Colonel Lloyd. That was not the case with
No. 2, was it?—VYes, those two machines were
repaired since No. 2.

1698. Colonel Majendie. Then those defects have
not occurred since those particular alterations were
carried out 7—No, the machines were taken right out
of the house when they were altered.

1694. Colonel Lloyd. Then those defects could not
occur again as the machines are 7—That is so.

1695. That is the case with all the machines now ?
—Yes, but No. 1 has not been under thorcugh 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 tight as in the others; it works auto-
matically, and is a little out of adjustment, but nothing
to make any complaints of.

1696. Colonel Majendie. When you carried out any
repairs or alterations in the machines, was the whole
house cleared of powder ?—Yes, whichever end I
was in.

1697. And all the other machines were cleared of
powder?—Yes, washed down.

1698. And the prisms taken away ?—Yes.

1699. When the men were putting liners in or
making the slight alterations you have mentioned,
would .they clear the house?—Not for putting in a
metal liner, I think; when they take the screws out
the place is all swimming with water where the
screws are.

1700. But there would be powder about in other
parts of the house P—Yes.

- 1701. In the cam-house rules it says, * Great care

must be taken to prevent any undue straining of the
machine, as a neglect of proper precautions has led to
serious accident.” Can you tell us what that means,
what accident 7—1I think that is vnly like a cantion. I
do not think there have been accidents with the
machines:

1702. Do you think it would be right if it said,
“ Might lead to serious accident”?—It would look
better that way.

1708. How long have you been familiar with those
machines 7—Ever since they have been there—seven
years.

1704. “When starting afresh, the machine should
first be run several times with the hopper empty, and
stopped so that the chargers ave over the dead plate,”
that is to see that the machine works correctly *—
Yes.

1705. It is most important that no grain beyond
the proper quantity is in the bouches when a pressing
is commenced ” ?7—That is to see that they get no
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. What is your relationship to Mr. Barker?—1I
am his charge hand.

1708. Suppose a pin becomes bent, or a plunger
becomes broken, wwho would be told of it first ?—I
should be.

1709. And would you tell the foreman of machinery ?
—They would send for me; I should repair the
machine, and then tell Mr. Barker.

1710. Were there any written reports of such
matters 7—No, I reported verbally only.

1711. ¢ No persons, except those who are properly
instructed and duly authorized, are at any time to
meddle with or interfere with the machinery.” - What
would that mean; that the workpeople are not to do
anything with the machines?—I think that refers to
visitors. Visitors might accidentally start a machine
when it was not in working order.

1712. You do not think that forbids a man to put a
new liner under a plunger ?—I do not read it in that
way.

1713. What does “undue straining” mean? — I
think that is alluding to the chargers.

1714. What would you call an “ undue strain,” if
you heard a machine making a noise is it to be
stopped at once ?—When the chargers get a little bit
dirty at the bottom it iakes a little more 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 on
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 any
powder is put into the machine the foreman is to see
that it is all right.

1716. Have 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. T have taken
those machines to pieces, and found them the same
as if they were in working order, bar that plunger
being broken where the screw came down.

1718. And that you believe happened after the
accident 7—Yes.

1719. Colonel Lioyd. 'What makes you think that
this screw fell in after the accident ?—Because the
voof fell in.

1720. But, apart from that, are there any mechani-
cal reasons which lead you to believe the plunger
broke afterwards?—VYes, 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 ?—On the top
of the bush block, the machine was working at the

time. [The witness then showed, by means of a dia-
ram, where the screw was found. ]

1722. Was the screw bent or sheared 7—Sheared,
it was in two parts and one part seemed as though it
had been in the bush.

1723. You think it was the screw getting in that
hroke the plunger 7—Yes.

o
=)

1724. The Chairman. 1 understand you were on
duty in the day time, but suppose anything went
wrong with the machines at night, what was done
then 7—They would stop the machine, for repairs the
next morning ; there is always a spare machine in
No. 1 house.

(The Witness withdrew.)

1725. Colonel Majendie. I want, in the first place, to
ask you some questions with regard to the cam-house
rules. 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 7—I do not
know.

1726. Who prepared these rules ?—General Noble.

1727. If there had been any serious accident, 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 are allowed to stand under the hoppers
for any length of time we get a little more powder
than we require.

1729. Sir F. Abel. Do you think that conveys to
the men sufficient information as to what the term
“strain ” might mean ? —Yes, I think so.

1780. Colonel Majendic. *“ 1f there be any suspicion
of undue straining due to any cause, the machine
should be stopped, and the circumstances reported to
the master worker or the foreman of machinery at
the Lower [sland,” would it be the duty of the fore-
man at the house to make that report ?—Yes.

1731. To one or the other *—He would go to the
engineer, and not wait for me.

1732. That is to effect a repair, but apart from the
circumstance of repairs, he has to make a report, has
he not, under this ruie, that there has been a necessity
for calling in.the engincer ?—Yes.

1733. Is that in writing >—No, only a verbal
report.

1734. There is no written record kept of repairs
and alterations 2—No.

17335, *¢ No persons except those who are properly
instructed and duly authorized, are at any time to
meddle or interfere with the machinery,” what does
that mean ?—That no one is to interfere with the
machinery except the foreman or the engineer.

1786. ¢ 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,”” would it be in accordance with that rule for
the workpeople to do any alterations or repairs to
the machinery ?—The workpeople do none, ouly the
the foreman.

1737. Are you quite sure of that ?—Yes, I am quite
sure, and they had no right to do so.

17338. 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

and a man might turn the screw.

1739. That would be the only thing which you
think should be done by the men ?—Yes.

1740. Sir F. Abel. Packing a plunger is a frequent
operation, is it not ?—Yes.

packing a plunger when the foreman might stand by,

Mr. FiNprAy, re-cxamined.

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 it.

1742. Colonel Lloyd. Supposing . the foreman told
them to do it ?—If that was so, I think, a man might,
but I doubt a foreman telling him, if he did it is
unbeknown to me, and I have never heard of it. I
should say it would be improper for a workman to do
that. ‘ ‘

1743. Colonel Mejendie. With regard to the
removal of powder, would a machine be cleared for
packing a plunger 2—No, not for that; you only
want to turn a screw, not take 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 house or part of the
house where the work was carried on ?—VYes.

1745. With regard to searching the men to sec'
that they have no pockets in their clothing, and no :
iron fastenings, do you think that the regulations
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 have done it, I have asked
them myself, S .

1747. Then if a foreman went for a week, or a-
fortnight. he would not be observing what you under-
stand to be the regulations upon the point ?—That

. 18 so.

1748. We understand that there is some sort of
recess in the floor, near the doors, for dirty mats, but
that near the shoe room was a clean mat?—That.
would be a dirty mat too. » e

1749. Do. you consider the shoe room is clean or
dirty ?>—Dirty.

1750. Is it the case that there are certain boards
the maen walk upon in order to keep their shoes clean ?
-—Yes, in every shoe room. :

1751. Are those boards fixed or removeable >—All
removeable. ; X

1752. Where would they generally be ?—Here
[the witness explained where the boards would be,
and also pointed out the mats where the Officers of |
the factory would go into the cam house].

1753. With regard to the implements that were
habitually present in the house, can you tell us exactly
what they were; we have heard of a steel spanner .
more than once?—That 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 the only steel tool used in connection :
with the machines P—There is another spauner, a
metal one, for altering the cross-heads. g

1755. The alteration of the cross-heads would haye -
to be effected by the workpeople, I presume ?—No,
by the foreman. ¢ LS

1756, Would it be contrary to what you under-




stand by the rules if they did%—Yes; no one should
interfere with the cross-heads except the foreman.

1757. Then those two tools were intended to be
usea(? 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 is the only “ duly authorised ” per-
son to carry out those repairs ?—Yes.

1759. With regard to the searching, and the
observance of the other regulations, it has been
stated more than once that there is no written re port,
no signed certificate, that a foreman has done this or
that ?—No.

1760. Is it not in your judgment desirable that
some mors strict measures should be taken to ensure
that that is done? In the first place, to whom does
the foreman report ?—To the other foreman who
visits the house.
$ 1761. He says “it is all right,” and that ends it 7—

es.

1762. Do you think that is sufficient? Should not
the foreman make a written report, or sign a certi-
ficate, or in some way commit himself to what he
says?—1I do not see any objection to that.

1763. Do not you think it would be an advantage
to do that ?—No.

1764. If you became acquainted with the fact that
the men were only searched once a week or fort-
night, would your opinion upon the desirability or
otherwise of a written 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 would only be his bare word. I would just as
sonn take a foreman’s word as his written statement.
. 1765. Would not that apply to all reports *—There
1s no objection to a written report if the Superin-
tendent says it is necessary.

. 1766. Sir I". Abel. Do not you think a man is more
likely to think twice about a thing if he has to write
it down?—1I think not; a man’s word is his bond in
any case.

1767. Colonel Majendie. If a man says ¢ all right”
on Tuesday and Wednesday, when he has inspected
those men only on Monday, he is making a false
statement, is he not ?—[[e is doing the same if he
puts it in writing.

1768. Then do you think that something more
than a written or verbal report is necessary to secure
that the thing would he properly carried out ?— Yes.

1769. What would you suggest >—That the fore-
man should have a form to fill up that he had done
such and such a thing.

1770. That is what I am suggesting, do you think
that wounld secure it?—He would be bound to say
that he had done it. :

1771. Would not that be an advantage 7~——Yes, as
far as that goes. . - : :

1772. In your collection of curiosities at Waltham
are there not some prisms that have been found with
foreign substances in them ?7—Yes, pieces of wood
and part of a pin.

1773. Any pieces of flint or iron ?—No, .

1774. At present they pour the powder into the
hopper so that whatever there might be in the
powder would pass, of course, into the hopper, and
then ultimately into the machine ?-—Yes, of a certain
size, but not a large thing.

1775. Would it not be possible to have over the
top of the hopper a sort of searcher so as to prevent
:mytlpng\ of a dangerous character going into the
machine ?—It would have to be so large that I do
not think it would be of much use ; the mesh would
have to be very large to allow the powder to go
through because there is no shaking arrangement on
thlsﬁn'lz_wchme as there is with a granulating machine.

. 1776..Then you think it would not detect every
foreign body that might be dangerous ?7—No.

1777 Have you seen men sitting down in the

house ?—1I do not remember seeing anv man doino
that. AT &

1778, Sir I. dAbel. Was there any provision there
for sitting down ?—No,

1779. Colonel Majendie.  Are you sure there was
no barrel ?—Yes, if there was it was one they had
turned upside down,

1780. Then you think that any cvidence we may
have that there was that sort of thing is incorrect ?
—1I do, I never saw it.

1781. Sir F. Abel. Is there any reason why there
should be empty barrels there ?—No:ie whatever.

1782. Colonel Majendie. Ilave you seen the men
generally standing right up to the machine ?— Yes,

1783. Tow long would it take for the hopper to
empty itself ?—1It is not allowed to empty itself, the
man would put powder in it about every five minutes to
keep the hopper full. A man’s orders are, that he
should stand at the machine in case the front man
wanted him to pull the clutch ont, his duty is to stand
by in case he is wanted. I never saw a man sitting
down.

1784. Have you ever heard anything at any time
about some sparks beiny struck by one of these
spanners >—\Wraighte said he was unscrewing one
of the plungers when the spanner struck some sparks,
but I should like to point cut that the house was
cleared of everything when that was supposed to
have been done. (olonel Barker ‘went down to the
house and saw Wraights, and investigated the thing,
and he said he did not believe it, nor do 1. Wraighte
was taken away from the cam house in consequence
of that.

1785. Has he ever made any other complaints
about danger or risk ?--No. :

1786. Sir I. Abel. Tow could a man be engaged
in such work ; because you say under no circumstances
should he do those things #—But all the work was
stopped. '

1787. Thea the foreman would be instructing him
to do it ?—Yes. With reference to what I said the
other day about matches, I should like to say that it
was only yesterday that I found, in February, 1889,
there was a man found with & box of matches in his
great-coat pocket, hung up in the shoe-room of one of
the houses. When the foreman found those matches
he immediately brought the man down, and he was
discharged at once. It was a very wet morning, and
the man put on his private coat to go to the house.
Since then every man has had a great coat given him,
so that now they do not have to take their private
coats 1o the houses.

1788. Have you known any cases of single matches
being found ?—Yes, I know in 1864 matches were
found on the magazine floor.

1789. Sir I, Abel. What steps are taken by you
to make sure that the men are acquainted with the
rules ?—There is a copy of the general rules at each
enfrance to the factory ; each man had a copy at one
time, but those copies have now been taken a‘.wa,y.

1790. Ave the rules read to them ?—No ; they used
to be, and everything was explained to them, and the
foreman signed a book that he had read them over.

1791. Colonel Majendie. Why was that rule
altered ?—They were done away with when the
Ordnance Factory rules came in force,

1792. Wouldit not be desirable for the men to have
something in their own possession ?—VYes, I think so,

1793. Are you responsible for the general rules f—
No, I am not responsible 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.

1795. In those general rules, I believe, there is no
rule forbidding repairs to be carried out until the
house ha¢ been cleared of powder ?—No,

1796. Andif you took the press-house rules, which
would supplement these, I do not think you will find
any rule in them as to repairs ?—No,

1797. So far as the written rules 2o, there is no
order that the press-house man should not carry out
repairs 7—That is underst od, but there is no formal
regulation,

1798. Sir F. Abel. Is not the washing out of the
cam machines a very important operation?-—Yes. :
1799. There is no reference to that in the rules?—

~No.

1800. Colonel Majendie. In regard to the articles
liable to spontaneous ignition, such as sponge cloths,
there is no rule, I believe, upon that subject ?—No.

1801. What do you understand to be the practice

- with regard to sponge cloths ?—No oily sponge cloth

is to be left in any building, they are to be taken out
each night.

1802. Then if they were taken out on'y every
Saturday morning, that would not be complying with
the regulations 7-——No.

1803, There is no regulation that they would be
disobeying 7—No, there is a receptacle outside every
house. '

1804. Do you suppose, as a matter of fact, that
they are removed from this house daily ?—I have not
the slightest doubt. y

1805. Do you think that any evidence to the con-
trary is incorrect ?—Yes.

1806. Even if it were the evidence of a foreman ?—
Yes.

1807, Sir I. dbel. Tlow many are supplied to
them ?—As many as are required, there is no stint.

1808. Colonel Majendie. With regard to the night
inspection of these houses, do you know what time
the head millman generally makes his round *—He
can go which way he likes, to the upper works first
or to the lower works first.

1809. Did he often go to the cam-house at 2
o’clock in the morning ?— I cannot say.

1810. What is your belief, do you think he visited
that house in the small hours of the morning, or only
early in the evening ?—I beiieve he would visit it at
about 10 or 11 o’cleck in the night when he went
down to the lower works. 1

1811. And not again ?—He would go only once
in any case, the house was immediately under the
foreman. :

1812. Colonel Lilsyd. What is exactly the object
of the footboards —A man might go out into the
shoe-room to get a drink, and in order to get there
he would step on to these clean boards so as not to
have to take his boots off.

1813. Would the footboards ever be brought into
the house 7—Never.

1814. There would never be any necessity far that ?
—~Certainly not.

1815. The Chairman. A man might step off one
of those boards on to the dirty floor 7—Yes, he could
do that if he liked.

1816. Colonel Lloyd. Have you ever known a man
to do that ?—No.

1817. Do you think they would be so careful as
never to do that 7—Yes.

1818. Was Wraighte removed from the cam-house
as a punishment ?—No; he is a man with a peculiar
disposition, an off-hand sort of man, and treats me
with contempt.,

1819. Is he a grumbler?—Yes, and he has always
been a grumbler.

1820. You place no reliance upon what he said
with reference to the sparks?—I believe it wus a
falsehood.

1821. Why was he removed P—Colonel Barker took
him away because he was not satisfied with him.

1822. Did that entail « loss of wages ?— No.

1323. Was not the receptacle for the sponge cloths
outside the house a dirty receptacle ?—Yes.

1824. Would those sponge cloths be brought in
a zain next day for use?—No, but if they wanted to
wipe up a dirty place they might do such a thing.

1825, Then there is a possibility of grit being
brought into the house 7—No, the tank is about 2 feet
deep, but open at the top.

1826. If there were an accumulation of dusi it
would be at the bottom ?—I do not think dust would
be there any more than on the clean platform,

1827. As a matter of fact, sponge cloths are put
into a dirty receptacle, and might be brought out
again next day 2—I do not say they are,

1828. But they must be either in the house or out
of it?—They are not left in the house. A cam
machine is working night and day, and the cloths are
not taken out every hour; they stop there till they
are dirty, and then they are thrown into the tank out-
side.

1829. Isit a fuct that sponge cloths which are put
into a dirty receptacle outside the house are ever
brought info the house again for use >—Not to my
knowledge. ;

1830. The Chairman. Is Mumford a discontented

‘man ?—Since the accident it appears so, though no

complaint has ever been made of him. What he said
at the inquest was talked over in 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 Lipyd. We have had evidence that
the mer. sometimes take their meals in the shoe room,
do you see any objection to that?—I do not see any
objection to it, because they have only half an hour
for their meals, and if they had to go down to the
dining room, they would not have sufficient time for
meals. , AL
1832, But with regard to tbe cam-house, is the
dining room far away 7—About three minutes’ walk,

1833. Do you think it would be an improvement in
the regulations if, where a dining room was within
a reasonable distance, men were compelled to, go to a
dining room for their meals ?—Yes. i

1834. The machines are stopped during meal times ?
—Yes, and the house closed.

1835. Is the house locked up 2—Yes, by the fore-
man,

1836. Sir I'. dbel. Do they sweep it down before
they go away P—T¢ is cleared. '

1837. Colonel Lloyd. But not washed out ?—
No. 5
1838. How often is a house of that sort, with a
leather floor, washed out *—When we do the repairs,
but it would be swept constantly. The more you wet
a leather floor the worse it is, and the more powder
sticks to it.

1839, But not if it is dry >—You could not wet a
floor and get it dry in half an hour or an hour.

1840. Do you know of any material better than
leather which would bear cleaning without serious
injury, would kamptulicon do ?—I do not think uny-
thing could beat leather as to wear.

15841. But as to the possibility of getting ingrained
with powder ?—Kamptulicon would not last so long.

1842. Do you think it would be a precaution if all
the leather floors were washed a little more often
than they are ?—I think not.

1843. Do you think it would act in a contrary
direction 7—Yes ; as long as the place gets properly
swept you get no vowder on it, but if you wash the
floor the powder would stick on.

1844. If the leather floors were washed on Saturday
night would they not be dry enough 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 housc as frequently as that when you can keep
the floors clean by constanily sweeping. Our floors
are very clean, and they compare weli with those of
any other factory into which I have 1 een.

(The Witress with rew.)
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1845, The Chairman. Have you anything you

" wish to say with reference to your previous evidence ?

—VYes, I said that the spanners were only nsed by

the mechanics in the house, but I now find the fore-
men use the spanners. for packing up the plungers.

1846. And, so far as you know, no one but the
foreman and the mechanic use those implements 7—
That is so, the order is that no repair is to be done by
the workman. ts

1847. If a man did anything of that sort he would
be doing something which is contrary to the regula-
tions 7—- Yes, he should have spoken to his foreman.

'1848. Colonel Majendic. We understand that the
men coming into the factory on the barges are subject
to the same sort of inspection by the police as the
men coming to work in the factory?—Yes, they
search the barges.

" 1849. They 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 satisfactory
that- contractor’s men should be able to come in with
less supervision than the man who, so to speak,
carries his life in his hand 7—No, I do not, but the
.contractors are not under me in 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 bargemer ?—Yes. !

1852, I suppose I am right in saying that there is
no punishment attached to a bargeman, he may be re-
ported, but he cannot be dismissed, by you at any
rate, whereas one of your own men would be dis-
missed !—That is so.

1858. The bargemen do disembark when they get
into the factory, do they not?—A man might come
ashore to get a drink of water, or to eat his
dinner.

1854. Sir I. Abel. Are the men employed in the
Engineer Works 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, Colonel Majendie. Are you under the im-
pression that the men are searched by their foreman
daily ?—Yes.

1858. You would not consider searching men
weekly or fortnightly satisfactory, would you?--No,
I think they should be searched every day.

1859. And that you understand is what is required
16 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 or printed.

1861, Do not youn think it would t{end 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 7/—1I 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 gcod as a
written one ?—Yes.

1863. But is there not a greater formality in putting
your name to a written report ?—1I think the man who
signs a false report would make a false statement.

1864. Sir F. Abel. But if anything comes to your
knowledge afterwards, have you not more hold over
a man who has signed a written report, because in
the case of a mere verbal report he might say you
had mistaken him ?2—Yes.

1865. Colonel Majendie. To whom are those verbal
reports made ?—To the master worker, or to my
assistant, or to myself. We go round very frequently.
We ask the foreman “is it all right?” and he says
“ yes,” or “no,” as the case may be.

1866. Are you quite sure that the foreman under-

stands that in saying ¢ all right,” searching the men
under his control is included in his “all right " —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 the
regulations ?—Yes, a foreman ought to search his
men every day in the danger buildings; I can easily
have a report sent in daily. ' -

1868. Would it not be well to have it formulated,
and have a definite rule upon that point ?—It could
be done on the printed rules in the house. IO,

1869. Has the question of a modification of these
rules occupied your attention?—The question is in
abeyance, while this Committee is sitting. t

1870. With regard to the publication of the rules
we have not been able to ascertain quite clearly how
the men know what the rules are 7—When' a man :is
taken on, the master-worker has all the general rules
explained to him, and the rules of the special house
are explained to him by the foreman.

1871. We understand that the general rules are
only posted up at the gate, and here and there abou
the works ?—Yes. :

1872. It appears to have been sometimes the case
to give the men a book of rules with those and others
in them ?—Yes. ‘

1878. That has been discontinued ?—Yes, since
the time the Ordnance Factoery rules were started:;
here is a copy of the book which is now given to the
men [handing in the same, extracts from which are
printed in Appendix V.]. :

1874. But these rules do not touch the question of
safety P—No. :

1875. Would it not in your opinion be an advantage
to adopt a system by which every man would be
required to have a copy of the rules in his possession,
would not that tend to procure a more general
knowledge of the rules 7—Yes, I think it wouid.

1876. Do you approveé of the practice of meals
being taken in the shoe room occasionally ~-1 do not
see any 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 bring food into a place which is a quasi
clean building ?—It is a dirty floor.

1878. But the footboards make it a clean building
because a man can stand on some parts without
changing his boots 7—-Yes.

1879. Would it not be desirable that the men
should be altogether excluded from the shoe room
when taking their meals ?—It might be a precaution.

1880. Would they not bring knives and earthen-
ware vessels, which are liable to give off sparks 7—
Yes, but in their baskets.

1881. Is the shoeroom 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 2—1 think not.

1883. We understand that a granulating house is
unlined, and therefore objectionable upon that ground,
was there anything 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 ?—VYes, .

1885. Who took the evidence of the men which
you have handed in (see Appendix VIL) ?>—Captain
Nathan. 3

1886. Were the men up in the office ?—Yes. .

1887. Did they give the evidence willingly *—
Yes.

1888. One of them, Steele, says this; « Carr told
Nurse Jones, and I heard it, that he saw sparks under
the hood of the magazine,” what does that mean ?
—1I do not know what he means, unless he refers to
the expense magazine, which lies about 50 yards te

the north of this house. T have spoken to Carr, but
he did not tell me anything about that; he is still in
hospital. '

1889. Clarkhall: Do you consider the machines
dangerous, and if so, in what way? Yes, when the
charger would not come over owing to the powder
getting under”?—The dust sometimes gets in and
clogs the charger.

1820. Has that ever been brought to your attention
as a matter of risk?—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, |
think it was, but T have stopped it now.

1893. Ephgrave suggests that holes should be made
in the bottom of the machine for squirting water in,
has that been considered at all?—We have not
tcuched that at all yet.

1894. Several of the men seem to have heen
anxious to work in the cam houses, and one man said
it was because they get better pay ; do they get
better pay ?—It depends upon the job they are on.

1895. Was it a highly paid house >—No, they got
28s. or 28s. a-week for 12 hours a-day. y

1896. Eve: “The iron roller over the counter-
weight made each machine dangerous,” what does that
mean *—The cross head carrying the upper plungers
is pulled in one direction by a heavy weight that
goes over pulleys.

1897. Is there the risk indicated here that they
might fall on the machine if it broke away *—1If its
axis broke it might be a danger.

1898. Will the machines receive your attention
before they are used again ?— Yes.

1899. * Pipes at the bottom of machine to carry
water away, and parts to be painted,” will those
points receive your attention ?— Yes.

1900. Sir F. sbel. In your report you say that
the only possible suggestion that has occurred to you
in reference to the explosion is that a match might
have been dropped in the powder barrel, have you
any reason for making that suggestionP—No, I can-
not imagine anything else; the match might have
been in the man’s private clothing, underneath his
lasting' clothing.

- 1901. Colonel Majendie. If a match could get into
a barrel it might get into the machine too ?— Yes,

1902. Have you any reason for thinking the ex-
plosion originated at the harrel rather than ai the
machire ; let us suppose a match from some source,
is it likely it would declare itself at the barrel or at
the machine P—1If it originated at_the barrel it would
communicate with the machine and vice versd.

1903. Your report tends to show that it would
occur more probably at the barrel than at the
machine ?—I think a match is more likely to have
tumbled out of a man’s clothing on to the floor.

1904. You do not 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
tried with a view to showing the inflammability or
explosibility of a leather-covered floor that has been
well worked with powder for months; I mean, has a
match been thrown down upon such floors ?—I do
not know.

1906. Would there be a tendency for fire to spread
over a leather floor under these circumstances ?—Yes,
I think it is very likely.

1907. Would you advocate more water being used
in this house for cleaning the floors ?—-It would do
them no harm fo wash them out occasionally.

1908. We gathered from one witness that if that
were done to any extent there would be an efflores-
ence of saltpetre on the floor afier 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
arrangements for sweeping the floors ?—I think they
are kept very clean.

1910. 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 from a danger point of view to prisms being
pressed solid, and then hored out with a suitable
drill ?—T think there would be more danger in bering
them out than under the present system. There
would 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 7—
Yes, I should prefer the present method.

1912, With all its disadvantages?—It has been
considered perfectly safe until this accident.

(Zhe Witness withdrew.)
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1918. The Chairman. You ate one of the Inspectors
of gxplosi\'res under the Home Department, I believe ?
—Yes.

1914. Under what Act were you appointed ?-—
Under the Explosives Act of 1875; I also served
for some time previously under the Gunpowder Act of
1861. ;

1915. How long have you occupied your present
position 7—For over 20 years ; that is, from 1873.

1916. Have you during that period had much
experience in regard to the licencing and inspection
of factories for explosives of all sorts ?—Yes, I have
had very great experience in those matters.

1917. How many factories ave there at present
which are subject to the inspection of Her Majesty’s
Inspectors of Explosives ?—127 in all; 85 of which
have 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-
Catsay

1918. What is meant by a “ continuing certificate
factory as distinguished from one under a licence %—
1f a factory was legally existing at the time of the
passing of the Act of 1875, the occupier was entitled
to ‘a “continuing certificate” if such was claimed
within three months of the date of the Act coming
ihto force, viz., before the 31st March, 1876.

1919. In the case of a fartory under licence does
every application for a licence come before the
department of Her Majesty’s Inspectors of Ex-
plosives ?—Yes. .-

1920. What is the course that is taken in regard to
such applications ?—The occupier of the proposed
factory submits what he considers to be a suitable
plan of the site, showing the positions of the different
buildings, and states the amount of explosive and
the number of workpeople to he allowed in each,
and the distances they are to be apart from each
other. If we find all those details satisfactory, then
we grant a draft licence based on them, but if they
are not satisfactory, we point out in what particulars
they fail.

1921. Are all those details inclosed in the draft
which you receive from the owner of the factory ?—
What he sends up is often only a very rough draft,
and we put it into shape.

1922. Do you, for that purpose, send 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 hour or two which would pro-
bably take us weeks to do by correspondence

1923. When a licence is granted, can any alteration
be made in it without reference to the Secretary of
State ?—No, none at all,

1924. Suppose some alteration is required, how do
you set about effecting that ?—The occupier has to
apply for an amending licence.

>

1925. Then it appears that you have practically to
go through the same form you have gone throuch
before, and see that everything you require is com-
plied with, the same as when you aré dealing with an
original licence -—Yes, unless the alteration is of a
minor character, in which case the amending licence
can be granted without reference to the local
authority ; and in the case of a factory under ¢ con-
tinuing certificate ” the occupier can get an amending
licence without having to go to the local authority,
whatever the nature of the alteration. ;

_ 1026. .Sir I'. Abel. 1 understand that an amending
licence would apply, not merely to some modifications
in the arrangements in the factory, but also to modi-
fications with regard to explosives manufactured ?
—Yes, any alteration of any kind ; any deviation from
the original = licence would require an amending
licence. : ' ‘ ,
1927, Then, at the very outset, the amending
licence deals with the most important part of the
whole question, namely, the nature of the explosive ;
and no explosive can be manufactured until the place
is considered so far satistactory that it can be
licensed 7—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. The Chairman. In granting licences, is atten-
tion paid to the protection of buildings and works
outside the factory?—Danger buildings are all re-
quired to be at specified distances from buildines and
works outside the factory. .

1929. And are the danger buildings required to)

a certain distance from one another ?—Yes; the dis-
tances in both cases depend upon the amount of ex-
plosive that may be allowed in each separate building:.
_1930. When 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 7—Yes.

1931. On what principle are these distances. or
safety zones, assigned !—They depend entirely upon
the amount of esplosive in the building, except in
cases where the quantities are small, and then the
nature of the explosive is also taken into considera-
tion. Where the quantities are as much as 5,000 1b.
we require the same distances for all explosit:es ex-
cept ﬁrewo_rks, when the distances are much red:uced.

1932. Sir I. Abel. Quantities of 5,000 1b. would
have reference entirely to magazines, would they
not ?—It is quite possible that that amount might be
in a working building, though I cannot at present call
to mind a building where it is so 5 it might, for ex-
ample. be in a building required for blending.,

1938. The Chairman. Can you supply the Com-
mittee with any table showing the distances which
would be required for the various quantities >—Yes
here is a table showing distances from protected’
works for magazines and other danger buildings
[handing in the same, vide Appendix XIV.] This
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table has been compiled from the results obtained
from explosions that have actually taken place.

1934. Is the distance which is assigned to every
factory, or to different buildings in the factory, in-
cluded as a condition of the licence ?—Yes, it is
inserted in the form of a schedule.

1935. Is the manufacturer free to alter any of those
distances withont the permission of the Secretary of
gtate >—No, if a distance is to be altered he must
come to us for an amending licence, and if the distance
is reduced, then we reduce the amount of explosive
allowed in the building.

1936. Sir F. Abel. Has a manufacturer to come
to you when dwelling houses are erected within the
distances specified in your schedule ?—Yes.

1987. The Chairman. Therefore a person does not
build his own house at his own risk ?—No, in that
case the manufacturer caunot go on using the par-
ticular building under the old licence.

1938. Has the drafting of licences in a great num-
ber of cases come under your immediate control 1—
yes.

1939. When a licence has been drafied, is it re-
quired to run the gauntlet of any local eriticism ?—
Tt is sent in the form of a draftlicence to the applicant
who, after advertising in the local papers for at least
a month, takes it before the local authority. The
local authorities do not go into the details at all ; they
either assent or dissent, and their objections, if they
have any, are generally from a residential, or some
similar, point of view. If the local authority assents,
then on the assent reaching us, we tell the occupier
to build the factory in accordance with the draft
licence, and when the building is sufficiently completed
to enable manufacture to be commenced, the draft
licence is confirmed. If the local authority dissents,
or imposes conditionz, the applicant is asked whether
he submits or agrees 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 Secretary of State, with
whom there rests the final decision, 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 granted, 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 Committec. A
copy of a magazine and one of a factory licence will
be found in Appendices X1I. and XIIIL]

1941, Can you also show us an amending licence ?—
Yes, here are some twelve amending licences which
have bLeen successively granted to the same com-
pany [exhibiting the same to the Committee]. Very
often the whole of the buildings are in some way
altered, because as he goes on the manuafacturer gains
experience, and he finds that he cannot work on the
original lines.

1942. Then it follows from what you have said,
that the licence itself contains a number of regula-
tions which have to be observed ?—Yes, it is practi-
cally all regulations.

1943. What is the penalty for a breach of the
terms of a licence?—A fine not exceeding 507 plus
the forfeiture of the explosive in the building in which
the breach took place

1944, If a manufacturer subsequently conforms to
the regular requirements, does he get his licence at
once P—His licence is not taken away if he commits
a breach.

1945. Are there any rules outside the terms of the
licence 7—There are the general rules for gunpowder
factories contained in Section 10 of the Act, and for
factories for explosives other than gunpowder there
are the rules in the Order in Couneil, No. 2.

1946. With regard fo the general rules are they

posted up in the factories 2—They 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 rules are at the gate; they are in or about the
danger buildings, sometimes outside the houses in
glass frames, but mostly inside.

1948. Can you refer the Committee to the general
rules applicable to gunpowder factories, and also to
those applicable to factories for explosives other than
gunpowder ?—Yes, the first you will find in Section 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 >—Under
Section 11 of the Act the occupier of a factory is
entitled to make special rules for the regulation of the
persons managing, or employed in or about, his
factory with a view to securing the 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 to the Secre--
tary of State, then the Secretary of State has power
to make the special rules, but no special rules can be
operative until they are sanctioned by the Secretary
of State.

1950. Can you show the Committee a copy of such
special rules as have been approved in the case of a
gunpowder factory, and in the case of a factory for
explosives other than gunpowder ?—Yes, here is a
copy of the special rules compiled by Messrs. Curtis’s
& Harvey, and here is also a copy of the special rules
used by Nobel's Explosives Company [exhibiting
the same to the Committee]. 1

1951. Do these special rules vary in different fac-
tories, and under different circumstances ?—Yes.

1952. Can they be varied without the sanction of
the Secratary of State —No, all alterations have to
be subraitted for sanction.

1953. Are there any rules of the nature of extia
special rules applicable in factories 7—-Yes, in certain
cases. For instance, it was found that a copper stud
used in some mills was liable to cause an explosion,
and therefore the manufacturers submitted an extra
special rule forbidding the use of it. The principle
we adopt in going through these rules for approval is
to make as few alterations as possible. - If, therefore,
a manufacturer submits a special rule for a particular
building, we accept it; and if he submits an extra
special rule, we take it as such. It is immaterial to

us whether he calls it one or the other, as the penalty

is the same. :

1954.  What are the penalties for breaches of the
general and special rules ?—Not exceeding
forfeiture for the general, and not exceeding 40s. in
the case of the special rules.

1955. Is a manufacturer at liberty to make any
other rules than those which you have mentioned t—
No.

1956, I presume, if he did make any such rules, he
could not recover any penalties against his workmen
for a breach of the same under the statute 2—No, not
under the Explosives Act.

1957. In the case of factories under * continuing
certificates,” do the general and 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 add a new building, or
to make an alteration in an existing building, then
we assign the same safety zone as in a licensed
factory. i

1959. Is it the practice in the Home Office to include
as one of the terms-of the licence that inflammable
clothing is to be worn, but no pockets 7—Yes.

1960. Do Her Majesty’s Inspectors of Explosives '

pay particular attention to the observance of that
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regulation ; do they attach considerable importance
to it ?—Yes, I examine the men very particularly.

1961. Just at haphazard ?—Yes: Sometimes I take
three or four men in succession in one room, but 1 do
not necessarily examine all who are in the room. It
all depends upon the factory 1 am inspecting:~

-1962. Do you consider that a system of occasional
search of the workpevple by the foremen of the dii-
ferent houses is a satisfactory one 7—No ; the search
should be made every day, and at the time the men
come into the factory. -

1963. Then you would think 10 or 15 per cent.
quite.winadequate ?—I; should mnot consider - that
satisfactory, - -

1964, What-sort-of system do you think should be
enforced to engure @wery workperson being subjected
to an efficient daily exaniination?—A man should be
searched when he.comes into the factory, and then
after he has changed his clothes, the clothes left
behind should occasionally be searched, because very
often things are found which svere not detected in
the examination at the gate. The second search
would be a very good thing, because if the men know
that an examination .of that kind may he carried
out, they will be almost certain to search them-
selves beforehand so as not to bring anything into the
factory.

1965. Do you think it is desirable that the re-
sponsible person reporting having searched the work-
people should make such a report in writing ?—Yes.

1966. Is that practice adopted in the better regu-
lated factories ?—Yes.

1967. In the case of the women, do Her Majesty’s
Inspectors insist upon some woman searcher being
made responsible 7—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 inflammalle clothing, I ask her to turn up her
inflammable clothing to see that she has no pockets
in her own clothing. ,

1963. Then you do actually look at the clothing of
ti}le workpeople when you visit the factories —

es,

1969. Are those visits made without notice?-—
Yes, any sort of notice would spoil the whole thing,
and if we happen to find out that it is known that we
are in a district we sometimes leave it, and go to
another,

1970. With reference to the general rules, relating
to gunpowder factories, can you point out to the
Commiftee any rule relating to oiled cotton, rags, and
other articles liable to spontaneous ignition ?—Yes,
Bubsection 4 of Section 10 of the Act says, © Charcoal,
whether ground or otherwise, and oiled cotton, oiled
rags, and oiled waste, and any articles whatever
linblo to spontancous ignition shall not be taken into
any danger. building, except for the purpose of im-
mediate supply and work or immediate uso in such
building, and upon the cessation of such work or use
shall be forthwith removed. That is a point to
which we pay particular attention, and I do not think
that, with one exception, I have found any cotton
waste in a building for the last five years. Not long
ngo I found a piece which had been momentarily loft
bohind,

1071, Do you congider that a rule to which con-
siderable importance is attached ?—Yes, undoubtedly,

1072, Can you point to any rule relating to repairs
to danger buildings %—Yes, Subsection 5 of Section 10
of the Act says, “* Bofore repairs are done to, or, in
any room in o other part of a danger building, that
part shall, so far an practicable, be cleared by the
romoval of all gunpowder and Wholly or partly mixed
ingredients thereof, and the thorough washing out of
such room or part,”

1978, Doos that ralo apply to ropairs to machines ?
- Y08,

1974, That would stop the working of all machines
whilo repuairg wore going on =Y ox,

1076, Inyour judgment, is that o rulo of cons
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siderable importance 7—Yes, of the greatest impox-
tance, because numerous aceidents have resulted from
repairing or altering’ machines while exjlosives were
in the rooms ; here is a list of such accidents [hand-
ing in the same, vide Appendix VIIL.]. 7
1976. Do the rules require full statements to he
posted up of the quantities of explosive allowed, and
the number of persons, and the regulations applicable
to the building ?—Yes, Subsection 6 of Section 10 of
the Act says, “ There shall be constantly kept affixed
in every danger building, either outside or inside, in
such manner as to be easily read, a statement of the
quantities of gunpowder or ingredients allowed to be
in the building, and a copy of thes: rules, and of any
other part of this Act required by the Secretary of
State to be affixed, and of such part of the licence and
special rules made under this Act as apply to the
buildings, and with the addition in a factory of th
name of the building, or words indicating the purpose;
for which it is used.” ~The number of work persons
must also be posted up. ‘
1977. Does any obligation rest upon the manu-
facturer under any section of the Act of using due
diligence to enforce the observance of the Act?—
Yes, Section 23 of the Act says, “ The occupier of
every factory, magazine, store,.and registered pre-
mises for gunpowder, and every person employed in
or about the same, shall take all die precaution for
the prevention of accidents by fire or explosion in’ thi
same, and for preventing unauthorized persons having
access to the factory, magazine, or store,’or to the
gunpowder therein, or in the registered premises, and
shall abstain from any act whatever which tends'td;
cause fire or explosion, as is not reasonably necessary '
for the purpose of the work in such factory, magazine,
store, or premises. Any breach (by any acf or]
default) of this section in any factory, magazine, or .
store, or registered premises, shall be deemed to be :
a breach of the general rules applying thereto,” and |
is liable to the same penalty of 10i. Section 87 of

the Act says, * Where any offence under this Act for
which the occupier of any factory, magazine, store, or
registered premwises is liable to a penalty, or forfeiture,

has, in fact, been committed by some other person,
such other person shall be liable to a penalty not
exceeding 20/. Where such occupier is charged with
an offence so committed by some other person, the
occupier shall be exempt from any penalty and
forfeiture upon proving that he had supplied proper
means and issued proper orders for the observance.
and used due diligence to enforce the observance of
this Act, and that the offence in question wasactually
committed by some other person without his con-
nivance, and if the actual offender be alive, that he
has taken all practicable means in his power to prose-

cute such offender to conviction.” These two sections

deal with the matter very fully.

1978, Is it consistent with the general rules that
steol tools or implements should be used in the repairs
to any danger building P~—No, Subsection 7 of Section
10 of the Act says, ¢ All tools or implements used in
any repairs to or in a danger building shall be made
only of wood or copper or brass, or some soft metal or
material, or shall be covered with some safe and
suitable material.”

1979, Sir I'. Abel. 'The whole of a steel spanner
could not be covered, could it 7—No, not quite the
whole of it.

1980. The Chairman. In regard to the keeping of
the building free from grit, is it important that the
magazine boots should never be placed where they can
come into contact with grit >—Yes,

1981. In your judgment is there a liability of their
coming into contact with grit where they are worn
along an unprotected external platform ?—Yes.

1982. T 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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“upon should be allowed within the ¢ clean ” boundary ?

=—No, that would he a most objectionable practice ;
mats are not required at all if there is a proper clean
floor boundary. If mats are placed outside a build-
ing to wipe the feet on, they are very liable to
throw grit into the building.

1984. Isit the practice in the private frade to allow
meals to be taken in the danger buildings, or in any
part of the same ?—That is absolutely forbidden.

1985. Sir F. Abel. Can they take their meals in
the shifting rooms ?—Yes.

- 1986. Are they not in close proximity to the danger

" buildings ?—No, they are invariably the same distance

from the danger buildings as those buildings are from
one another.

1987, The Chairman. Would you object to their
having meals in the danger buildings, if you found
such a practice in operation —Yes, because there
would be the liability of their bringing 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
approach to such a practice we at once put a stop

.o 1t.

1988. With regard to smoking, is that absolufely
prohibited in the private factories, or do the rules
allow of certain places being assigned where smoking
may be carried on ?—Yes, that is done under Sub-
section 9 of Section 10 of the Act, “No person shall
smoke in any part of the factory or magazine, except
in such part (if any)as may be allowed by the special
rules.” In some factories smoking is entirely pro-
hibited, in others it is allowed, but only in the watch-
houses and dining rooms.  Of course if there is any
dwelling house within the factory area smoking’ is
allowed there. ;

1989. Does not that entail searching the men who
come from such places and go into danger buildings ?
—Where matches are allowed to be in a factory, we
always provide that they shall -only be safety
matches, and that they shall be kept in one particulav
place from which they must not be removed, so that
if a man wants a light he has to go to that place for
a match, and when he has struck it, then, of course,
there is an end of it.

1990. With regard to the quantities allowed to be

in a bnilding, do they include powder in process of
removal from or to the building ?—Yes. Section 24
of the Act says, “All gunpowder and ingredients
within the radius of 20 yards from the buildings, and
in course either of removal from the building or of
yemoval to the building for the supply and work
thereof, shall be deeme.l to be in the building ; pro-
vided that if while the gunpowder or ingredients so
in course of removal are within the radius every
machine and manufacturing process in the building is
wholly stopped, these may, in addition to the quantity
so allowed as aforesaid to be in the building, be
within the radius, a further quantity of gunpowder
and ingredients so in course of removal as aforesaid
not exceeding the quantity specified in that behall in
the licence, or in the case of an existing building in a
Jawfully existing factory for gunpowder,; 10 cwt,”
That is to say, that all gunpowder within 20 yards
of a building is considered to be in the building.
. 1991. Is there any statutory obligation on the
occupier of a factory to take all due precaution for
the prevention of accident irrespective of specific
rules directed to that end 7—Yes. Section 23 of the
‘Act lays down that, “ The occupier of every factory,
magazine, store, and registered premises for gui=
powder, and everv person employed in or about the
same, shall take all due precaution for the prevention
of accidents by fire or explosion.” :

1992. Have Her Majesty’s Iuspectors any power of
vequiring the abandonment or alteration of any
practice which in their judgment may be dangerous ?
—Yes. under Scetion 56 of the Act we have power
to require the occupiers of factories to discontinue any
operation which we may consider dangerous; if the
occupiers obiect to our ruling thev mav appeal to

arbitration, but, as a matter-of fact, we have never
had such an appeal. 5 :

1998. Do you ever have occasion to require the
discontinuance of any operations?--Yes, aad  the
manuafacturers, as a rale, are only too glad to have
such things pointed out to them.

1994, Is it your practice to inferfere, as a rule,
with machinery in use, or do you limit such inter-
ference to cases where a machine may appear to you
to be actively dangerous ?—Only where it is danger-
ous; we then call the manufacturer’s attention to the
matter and he has to discontinue it, or appeal.

1995. Have you had an opportunity of looking at
gome of the rules in use -at Waltham Abbey,
especially those called the general rules and the rules
relating to the cam honses 7—Yes, there are some
very good rules among them, but I think they are
generally capable of improvement ; in fact, there are
certain points in which I think considerable altera-
tions and improvements are required. For in-
stance. in the general rules, No. 2 says “Matches
are on no account to be brought. into any part of the
works or grounds,” but they must have matches for
lighting the engine fires. That rule requives amplifi-
cation because at present it must be broken, and it is
no use making rules which cannot be observed.
Rule 4 deals with changing shoes, but it does mnot
say ‘where the clean shoes are to be left. ~Then
again, men shouid be required to submit to being
themselves searched in going in or out, but Rule 7
does not seem to provide for that. -

1996. Do you consider that every man ought to bé
searched ?—Yes. His pockets should be turned out
and shown; it ought to be a real search. Rule 13
provides for the cleaning of the exterior of the powder
houses, but it does not seem to provide for the same
in regard to the interior, though I notice that that
is dealt with in the cam-house rules. Rule 23,
dealing with the mats, requires alteration ; in fact, mats
should be altogether forbidden. I notice also that
there ‘is no prohibition 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-
ddiately it bas been used. There does not appear to
be any rule providing for the observance of the limit
of explosive in a building, as specified in the
notice posted up; nor is there, apparently, any rule
that if gunpowder is spilled on the floor it shali be at
once swept up. There is no rule referring to the
meals, nor any rule forbidding anyoune to enter a
danger building in which he is not employed. We
find men do go into buildings in’which they are not
employed, and that is not only a risk to themselves,
but also to the men who are employed at the time in
the building. There is no proper rule as to repairs,
nor with reference to machines when they are
defe:tive. When that happens a machine should be
at once stopped, and on no account should work be
resumed until the foreman has given his permission.
There ought to be a rule (it goes without saying)
that if a person on coming back to work appears to
be in any way intoxicated, that person should not be
allowed to remain, Generally, I think, the present
rules are a little too much mixed up, though it would
be possible to have very good rules based upon them.
There should be one part of the rules applying to the.
factory generally, and another part applying to the
danger buildings, and then, if necessary, others apply-
ing to the particular houses. = v

1997. In regard to the limitation of the number of
workpeople allowed to be in a building, can you give
the Committee any informition as to the maximum
number allowed to be in buildings where gunpowder
is compressed into pelléts or prisms ?—We would not
allow more than six under any circumstances. Ilere
is a list of the different factories which have houses
such as you mention, showing the number employed
in each [handing in the same, vide Appendix IX.].

1998. The object of any such limitation is, I pre-
sume, to prevent an unnecessary number of persons
beine involved in a sinole disaster?—Ves.
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1999, Then may we take it that you-consider the

“number present in or at the cam house at Waltham

at the time of the explosion, viz., 11, was unduly
large P—Yes. :

2000. Sir I7, Abel. There were two separate houses ?
—So far as we are concerned we consider it only one
house, because it is all under one roof.

2001, Have you had instances of powder being
brought in to a danger building by a boatman ?—Yes.

2002. Would you include him in the number
allowed in a building ?—No. Recently we have made
provision in the licences that, in addition to the work-
people, there may be ‘‘service waiters,” as we call
them, that is the men who bring in the powder and
take it away, but a boatman would not be allowed
to go into a building; all he could do would be to
pass the powder out of the boat up to the outside of
the building.

2008, The Chairman. Do you think it right that
the powder should be carried or rolled on the chine of
a barrel into a house whilst the machines are work?
—Yes, I see no objection to that.

2004. When you fixed the quantifies of gunpow-
der, I suppose the limit of explosive allowed to be in
a house was maie to bear some relation, not. only to
the requirements of the house, but also to its distance
from other buildings ?—Yes, the distances are shown
in the line marked “workshop™ in the table which
I have already handed in (vide Appendix X1V.).

2005. Sir I'. Abel, Ave the distances the samo
whether the place is planted with trees or not 7Y es,
but we have always encouraged the planting of frees.

2006. The Chatrman, Then apparently the objoct
of the limitation is to prevent the communication of
explosion from one building to another 7—Yes,

2007. Does your department attach considerable
importance to the lining of danger buildings with
some material, such as wood 7—Yes, in all cases they
should be lined throughout with wood, and, morcover,
they should be kept painted or varnished ; that pro-
vision is in all the licences recently granted, and in
the general rules there is a stipulation that there
shall not be any exposed iron.

2008. Do you consider that a building having an
unlined slate roof is an improper constructicn for a
danger building ?— Yes, certainly.

2009. Do you think it desirable that such instru-
ments as steel spanners, which may be needed for
purposes of repairing or adjusting the machinery,
should be allowed to be kept in the houses ?—No.

2010. Would you approve of the use of a steel
spanner for whatever purpose while the house con-
tained explosives 7—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 spanner,
but we should take every precaution to see that it
was covered with leather, so that if it fell it would
not cause an explosion.

2011. Can you give us a reference to any accident

or accidents due to a steel implement in a danger

building ?—1Ilere is a list of such accidents [handing
in the same, vide Appendix VIIL.].

2012. Sir I, Abel. Would you allow steel spanners
to be used while a machine was, more or less, charged
with powder ¢—No, not under any circumstances.

2013. It should not only be free and empty of
‘powder, but it should be cleaned down?—Yes, cer-
tainly.

2014. The Chairman. Is nightwork common in pow-
der factories%—Yes, and where there are mills it is
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 therc is
no oue required to attend them.

2015. Do you consider that such work can be safely
carried on if properly and efficiently supervised P—
Yes, I think so; we should not object to nightwork.

2016. Do you think that the night visits of persons
charged with the inspection of the various buldings
should e checked by tell-tale clocks?—Yes; I am
afraid if they are not checked, they lapse,

2017. Do you wsist upon that ?—No, we leave it
to the proprietors of the factories, and in the larger
factories there are such clocks.

2018. Sirr I, Abel. Do you interfere at all with
reference to the times al which the inspections should
be made ?—No. i

2019, Then, so far as you are concerned, a man
may visit early in the night and not go again?—Yes.

2020, The Chairman. Can gunpowder be exploded
by friction when in contact with hard surfaces or
particles of grit 7—Yes, certainly,

2021, In your opinion, would there be any risk of
explosion if a barrel of gunpowder were roughly
dragged over a wooden floor having indurated powder
upon it 7—Yes,

2022, Would such risk be increased by the presence
of gritty particles #—Yes.

2023. And correspondingly diminished by the floor
being covered with leather ?—Yes.

2021, It would be possible to explode it on & lea-
ther floor, wonld it not, if the barrel were dragged
roughly ?—Yes, if the temperature were high enough.

2025, Can you furnish us with any particulars of
experiments which tend to show that powder may,
under certain conditions, be readily exploded by a
blow, without the presence of a spark or visible form
of heat?—Yes, experiments were made some years
ago with these results ;A 25-1b. weight was allowed
to fall 2 feet upon small packages of gunpowder, con-
sisting of about 5 grains of Government powder
wrapped in tinfoil, 8o as the exclnde the possibility of
o spark reaching i, The pnckages were placed
between two metal plates, and the blows struck as
follows s

Mauterial of plates, I?l:;\\:l No. of explosions.
Both plates steel .. o 10 10
One plate steel, one plate| 10 4
brass.

Both plates brass .. a2 50 2

Both plates lead ., ssilly 010 No explosion, even when
the fall was increased
to 40 feet.

2026. Would a metal body raised by friction or
otherwise to a temperature at which the naked hand
could be borne upon it be capable of exploding gun-
powder %—No, the hand cannot bear cven 212 degrees
fahrenheit, the temperature at which water boiis, so
that shows the utter impossibility of bearing the heat,
about 560 degrees, at which powder explodes. '

2027. Do you consider that an arrangement of a
danger building which required every barrel of gun-
powder brought into it to be lifted up a step, about
9 inches in height, at the doorway, satisfactory ?—No,
I' think that is a very bad arrangement indeed, the
powder is liable to fall and so is the man.

2028, Ilave any cases come under the notice of
your department of explosions oraccidents during the
pressing of gunpowder into pellets or prisms, whether
for cannon, or blasting, or small arms? —Yes, hereisa
statement with regard to that [handing in the same,
wide Appondix X.]. ~

2029, Colonel Lloyd. Ave you acquainted with the
relative positions of the Waltham Abbey powder
buildings ?—--No, I have been over the factory a very
large number of times, though not of late years, but
I have never looked at the buildings critically, qua
their distances from one another. ;

2030. Then you have formed no opinion as to
whether the distance and the quantities of powder
kept in thoso houses conformed to the regulations
you have referred to?—No; but as distances and
amounts go hand in hand, if 1 knew the amount
allowed in any building 1 could say the distance it
should be from the other buildings, )
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2031, In private factories is there any system of
inspection that wonld prevent the distances being
reduced, or the qua: i 3 increased, beyond the pre-
scribed rules ?—If o 1ing a house we found too
much in it that wou’ e subject of proceedings
unless there were : 'y good reasons for not
instituting proceedin, ..

2032, Do you think there would Le any danger of
spontaneous combustion from a small number 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 there is a liability of explosion, and so
particular are we upon that point that we have in-
sisted upon their getting rid of every bit of cotton
waste directly after using it.

2034, Then where a machine constantly requires
the use of material of that sort would you have it
removed from a danger building ?—Yes; put into a
box outside, and brought back again as required.

2035. Do not you think there would be more danger
in that course than in keeping it in the house 7—No;
it could be kept outside in a special box into which
grit could not 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 you think it would be necessary to have
two receptacles, one 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. Would you permit the use of clean movable
boards in the shoe room ?—I have never seen such an
arrangement; if I did I might not object to it, but it
seems to me to be quite unuecessary.

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, on the dirty part.

2040. But, primd facie, you think the practice of
having such movable hoards objectionable ?—1I think
£0.

2041. Is it the custom in danger buildings that are
covered with hides to have them washed out at fre-
quent intervals 7—The hides are wetted from time to
time, but I cannot say how often they are washed;
the important point is that they should be clean.

2042. Is there any good reason against wetting the
hides; are they liable to become ingrained with
powder dust ?—1I do not know.

2043. Would you be satistied with their being
constantly swept ?—1I think they may be wetted.

2044. One witness has said that if the hides were
wetted there would be a continual efflorescence of
saltpetre on the surface when they dried ?—1I have
not found any such thing.

2045. Would there be any objection to an efflores-
cence of saltpetre ?—No.

2046. 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 into the
substance of the hide, and thus cause the danger
which we desire to prevent?—I am not able to say
how 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 ?7—Yes; sometimes lead is used, in
the case of stoves for drying powder, but as a rule
lead is going out of fashion.

2049. Do the regulations require that the roofs of
danger buildings should be lined 7—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
disintegration as to render it probable that pieces will
fall into the building ?~—W e should never allow exposed
bricks to be on the inside of a building ; we require
them to be covered with wood.

2001. 7he Charman. Would you approve of the
foremen periodically searching the men in their gangs?
—We should certainly approve of that. In the best
factories there is a system of reports, more or less
elaborate, upon that, but it is a matter in which we
do not interfere. If we find the work is properly
done, and things are in proper 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 the 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 accident has taken
place, we want to know when the workpeople were
searched we go to that book. In some cases 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 the clothes when he
wishes.

2055. Are the details with reference to the search-
ing of clothes left to the judgment of the owners of
the factories?—Yes.

2056. Colonel Lloyd. Are the reports in the private
factories made for the purpose of securing the safety
of the buildings and their contents, or for ensuring
that a proper amount of work is done by the men, or
for both ?—I think both to some extent.

2057. The Chairman. With reference to the oiled
rags, I understand you would not 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, and want to know why
it was there ; I should call attention 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. 1Is there anything else you desire to bring
before the Committee =—Yes. A circular letter was
some short time ago addressed to the different manu-
facturers asking whether in their manufacture of the
present powders accidents had occurred, and if so,
would they give us the details. Here is an abstract
of their replies [handing in the same, vive Appendix
XL].

2]060. Does that correspondence refer to heating of
machines ?—1I cannot say.

(ZThe Witness withdrew.)
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APPENDIX I.

Rovar Guypowper Facrory, WALTHAM ABBEY.

STRUCTURE OF N0, 2 CAM Housr.

Gleneral,

The building consisted of three compartments—
1. The southern one, containing Nos. 2 and 8 cam machines
2. The central one, containing the water-wheel ; and
3. The northern one, containing Nos. 4 and 5 cam machines.

The inside dimensions of these compartments were, approximately—
1. Southern, 26 feet by 17 feet 6 inches.
2. Central, 9 feet 8 inches by 17 feet 6 inches.
3. Northern, 24 feet by 17 feet 6 inches.

_ Communication between them was along a covered platform, from either end of
which an open platform led down to the river. Both these platforms were ¢ clean,” and
their relative positions and those of the various doors are shown on the Plan,

Walls.

The south wall of the building was of brick, 18 inches thick at the ends and
22% inches thick between the side walls of the building. The other walls of the house
were of wood framing, covered on the outside with weatherboarding and on the inside
with §-inch matched boarding, all copper-nailed. The south end 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-fastened, was fixed as a ceiling under the tie-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. ~Pitch of roof, 45 degrees, fitted with copper lightning conductor.

-

Floor of North and South Compartments.
14-inch boards, covered with hides, copper-fastened.

Floor of Covered Platform.
14-inch boards, ploughed and tongued, copper-fastened.

Open Platforms.
2-inch boards, laid with i-inch space between them, copper-fastened, fitted with
fender boards and handrails,
: Doors.
All opened outwards, and swing-doors were fitted with lead weights running in
casings and gunmetal pulleys. :
Lighting.

Outside electric lights,
M. 'T. SALE, Colonel.

Superintendent, Building Works Department.

3rd March, 1894.
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POSITION OF CAM HOUSES

Nos.

1 AND 2 LOWER

PLAN OF No. 2 CAM HOUSE, ROYAL GUNPOWDER FACTORY, WALTHAM ABBEY.
(DETAILS OF MEASUREMENTS, Etc., ARE SHOWN ON SEPARATE SHEET.)

T Ot 7 -

ISLAND.

WATER WHEEL HOUSE

SPACE

No |

MACHINE

S T R

REFERENCE

A to A'.—Brick Wall.

B to B!. 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.

B!. A Step of about 9 inches up to the floor of the house.
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FRONT VIEW.

VIEWS OF No. 1 CAM MACHINE.

BACK VIEW.

The front view, above, shows the cross-heads carrying the top and bottom plungers respectively. The

plungers have 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 receiving the charge from the hopper.

(615 ;,/94, //20/’ 45 w.o.

Harrison & Sons. Lith.'S! Marting Laue. ¥




APPENDIX II.

Drscriprion of the Cam Machine as used in the Royal Gunpowder Factory,
Waltham Abbey.

This machine is fitted with six plungers and works automatically.

The press virtually consists of a matrix-table (or bush-block) containing the
matrices or “bouches ” (bushes), and of two movable cross-heads carrying the plungers.
The 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. Inthe centre of each
of the lower plungers is a pin which pierces the centre of the prism during the
pressure.

As soon as compression is completed 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-table (or bush-block).

The machines in use at Waltham Abbey are so worked as to complete four com-
pressions a minute.

A plate (or 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
matriz-table (or bush-block).

The eccentrics are connected with two friction wheels fixed to the axle of the
machine, and working in two other friction 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 parts
of ‘r(-]ine machine are made of steel. All light parts are now painted since the
accident.

APPENDIX TII

Dxuscrrerion of Tools that were used in Cam House, No. 2.

Fig. 1.—« Steel tongs,” 10 inches long, # inch wide at the gripping part. Shanks
taper down to ¢ inch diameter ; weight, 11 lb.
Used for removing pins from pin blocks.

Fig. 2.—“Steel screwdriver,” with 2 driving points, one at right angles to the
other. Length, 63 inches; width of driving point, # inch; width of handle, 1 inch ;
thickness, 2 inch, tapering to 4 inch ; weight, 94 oz.

Used for removing and tightening steel screws that.secure plungers to cross-

head.

Fig. 8.—Tool, }-inch round bit,” made from a piece of an old phosphor-bronze pin,
with a tee bar of delta metal for a handle. ~Length over all, 62 inches; length of
handle, 8} inches; diameter of handle, § inch; diameter of tool, 4 inch base; weight
of tool complete, 8% oz. 4 S :

Used for cleaning pin holes in top plungers, after using *cane rod.”

Fig. 4—¢ Gunmetal hammer,” with wood shaft; head fairly worn. Length of
head, 3% inches; sides of head 1} inch square, with corners chamfered; length of
shaft, 12 inches ; weight of tool complete, 1 Ib. 113 oz.

Used for adjusting keys in connecting rods.
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_Fig. 5—« Gunmetal spanner,” single end. Length, 84 inches; width of jaw,
%%bmfh; width of handle, 1 inch; thickness, 1 inch, tapering to 3 inch; weight,
.1 oz.

Used for adjusting keys in connecting rods.

fum—

. Fig. 6.—« Iron spanner,” double-ended. Length, 7% inches; thickness, 1 inch,
size of large jaw, 1 inch; size of small jaw, 1% inch ; weight, 1 1b. 1 oz.
Used for removing or securing screws of pin blocks to pin plate.

Fig. 7.—“Bronze awl,” made from a piece of phosphor-bronze wire, driven into a
wood handle. Length of awl, 11 inches; diameter of awl, { inch; length over all,
6% inches ; weight, 23 oz.

Used for clearing water-way in bottom plungers.

Fig. 8.— Delta metal drift.” = Length 4 inches; diameter, £ inch; weight, 8% oz
. Used when adjusting keys of connecting rods when being struck by hammer.
The 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 in the other.
Length, 5 inches ; diameter, L inch; weight, & oz.

Used for cleaning out oil holes.

Fig. 10.—“Cane rod.” Length, about 22 inches; diameter, % inch; i
Jueatind gth, u ; diameter, % inch; weight,

Used for washing and clean top plungers, and holes through top crosshead. The

gane is passed through, and worked up and down while the water is being passed
own.

Nore.—Nos. 2 ard 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 cam house for the
use of the men when the machines required washing out.

W. McCLINTOCK, Colonel,
Superintendent Royal Gunpowder Factory.

RoyAL GUNPOWDER FACTORY,
14th March, 1894.

APPENDIX IV .

RETURN of the Number of men searched by Police when entering or leaving the Royal
Gunpowder Factory, Waltham Abbey, from January, 1893, to 28th January, 1894.

Number Searched. Remarks.
Hivakaigtiding, ] In each case the man was stopped on
Entering. Leaving.* entering the factory.
1893.
1st January .. sis 336 229
R 474 279
%gtl{; Ly 496 201
n o b 520 258 One man st 2
29th 5 .. .. 519 210 4
5th February Sq 508 264
T o 542 9282
[ et 523 329
it e At 533 343
5th March .. oo 338 - 249
1 ol 497 235
19th  , .. 470 307
DOEL .t 499 320
2ndApril .. o 313 209
9th ,, o R 359 209
16th S ol 438 249
23rd DRI 416 266
30th , ol oo 395 264

* The men are searched when leaving the factory, with a view to see that t i
improper possession of Government property. : Wg Seot fn

RETURN of Number of men searched, &e.—continued.

Number Searched. Remarks.
Weeks ending, Tn each case the man was stopped on
Entering. Leaving.* entering the factory.
1893.
7th May .. .. 464 251
14th I 453 9294
P A Y 459 263
28th ,, oo e 230 183
4th June .. ™ 271 334
11ths “e 5 474 2438
18th. o o 434 247
25th o 54 476 281 One man stopped, with matches.
ondJuly - .. = 386 285
9th. 1. o ™ 494 294
e . . s 503 331
23rd. . 50 506 381
SO o105 - o@att CEr2Y 494 353
6th August .. 0 465 373
1 O 434 241
T e FT 520 265
Sl g o0t il 360
8rd September go 559 255
10th 3 50 569 314
17th % = 556 357 One man stopped, with a match.
24th : 590 302
1st October .. S0 495 380
Bth o = 574 312
15thiy .+ S0 469 303 One man, drunk.
22nd 4 50 .o 542 271
29th 4 s e i 539 317 One man, drunk.
5th November s 592 323
i Mo e 536 418
19th 5 a5 565 383
26th o5 34 542 383
8rd December oo 602 416 One man stopped, with three matches.
10th % Gis 6382 505
17th B > 582 464 E. Larman and B. Hare, searched 11th Dec-
24th . .o 377 377 ember. W. Watts, searched 12th Dec-
31st i o 360 253 ember.
1894.
" 7th January .. o 600 349 1
14th o & 621 307 One man stopped, with box of fuzees.
21st S 0 1,082 365 Four men stopped, with matches and one
28th 5 s b 1,093 370 man with pipe, '
Totals ..« L 2T.808 17,356

# 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-
gion, from January, 1893, to 28th January, 1894,

Names. Date of Entrance. Date of Discharge. Remarks.
S. Woollard .. ..| 27th November, 1891 .| 16th January, 1893 .. | Drink.
W. H. Ellis . .. ..| 22nd June, 1893 .. ..| 24th June, 1893 .. ..| Matches.
J. Howard a5 ..| 25th January, 1886 ..| 11th October, 1893 .. | Driuk,
J. Walker s ..|.6th July, 1893 .. ../ 25th y L+ Drink.
'W. Skinner .. ..| 10th August, 1891 ..| 15th September, 1893 .. | Matches.
A. Gossett e ..| 2nd November, 1893 ..| 27th November, 1893 .. o
Ed. Steed o ..| 1st January, 1894 .. ..| 18th January, 1894 & .3
J. Chesham .. ..| 11th December, 1893  ..| 15th o st 4
J. Appleton .. | 2nd. January, 1894, .. 4.0 hass % | 0
W. Poulton .. o " " YA 3 5 o "
A. Merris o2 e % - sl 0" . ”
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APPENDIX V.

ROYAL GUNPOWDER FACTORY, WALTHAM ABBEY.

A.

GeNERAL RULES.

1. Smoking is strictly prohibited in any part of the grounds, roads, or Louses, belong-
ing to the factory.

2. Lucifer matches, cigar lights, or other combustibles, are on no account to be brought
into any part of the works or grounds.

8. Men are forbidden to carry keys, knives, or other articles of iron, when employed
in or about the houses, mills, or boats. ~If from the nature of their employment any 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 clothes in the shifting room appointed them, and put on the working dress of black
lasting provided for the purpose; they will change their own boots for magazine shoes at
the barrier, before entering any “ clean” house, mill or hoat. On leaving work they will
resume their own boots and clothing. Trowsers of working dress are not to be tarned
up, as small stones and particles of grit are likely to be ecarried into the houses
thereby. The working clothes supplied to men and boys of the guncotton branch are
intended to protect their own clothing from acid, and are only to be used whilst at
work in the factory.

5. As shifting rooms have been provided in which men will leave their own clothing,
and put on that provided for them, no clothes are to be kept about the several work.
shops, lobbies, boiler houses or engine rooms. This rule will not apply to the gun-
cotton, machinery, or refinery department, or to millmen at steam milis, or stokers at
stoves.

6. No person is to enter or leave the factory except by the main and refinery
entrance gates; those individuals having keys of the works are on no account to use
them except for themselves, when on duty. In case of an accident happening, they are
authorized to admit those who are employed in the factory, should their services be
required, but none others.

7. Men employed in the factory are to remember that they are bound to answer civilly
all questions put to them by the inspector of police, serjeant, or constable, on duty at the
gates, as to the contents of bags, &c., or any articles taken by them in or out of the factory.
The police have orders to search and examine from time to time persons taking anythin'g

in or out of the 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 lifting 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.

11. Men employed in handling 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 carry on 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 safely
endured by powder alone, might cause accident if by chance any foreign substance has
hecome mixed with it
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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, or 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 never 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 be 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 mer employed in
powder houses, mills, or 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 ““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 hung 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 charge 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 ouside doors of the lobbies of ¢ clean” houses,
and not inside “clean” houses themselves; they will be very frequently removed for
shaking.

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.

(45 L




B.

Rures ror Cam Houses, Lower IsLanp.

L. Before work is commenced, the foreman on duty will examine all the machinery, and
see that everything is “ clear ” before starting the machine.

2. Great care must be taken to prevent any undue straining of the machine, as a
neglect of proper precauions has led to serious accident. The men working the machine

must perform their duties with vigilance, and they will be held responsible should any
accident happen from their neglect.

Attention is called to the following 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 be 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, alarger 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
rings should be partly taken out before the machine is again started. Care
must be taken that there is no obstruction to its free working on starting, and
that at all times the prisms delivered from the “bouches” are properly
discharged down the 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. The quantity of powder in the house for each cam machine must never exceed
200 Ib.

4. No gunpowder is to be kept in the house when not at work.

5. The floors must always be kept cleanly swept, and no powder dust is to be allowed
to accumulate in the house or on the machinery.

. 6. No person, except those who are properly.instructed and duly authorized, are at any
time to meddle or interfere with the machinery.

7. Any defect in the machinery, or any repair required, should be at once reported to
the master worker and to the foreman of machinery, Lower Island.

8. The foreman is responsible that the moulding records are duly entered in the book
provided for the purpose.

W. McCLINTOCK, Colonel,
Superintendent.

C.

EXTRACT from the Rules and Regulations of the Ordnance Factories. 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 employed. They are also to obey the orde:s ¢
the warder. Any act of disobedience or insubordination will lead to the immediate sus wen:
sion of the offender, and, in aggravated cases, to his dismissal.

48. Machines are not to be cleaned when in motion,
to replace bands on main shafting unless s
Any person, other than those so authorized, w
bands, will be liable to dismissal.

Workmen are strictly forbiidden

ho shall be detected in replacing or ren novirg

49. Any man coming to his work intoxicated, or known to lose time through inten
perance, will be discharged.

pecially authorized by their forman to dio so

50. No employé is permitted to keep a public house, beer house, or marine-store
dealer’s shop.

y icati somplaint to make, he must de so
55. If any workman has any communication or comp ] , he ,
through the foi"en‘lan under whom he is employed. The foreman will at all times for}\d arci
every complaint he may receive to the manager, who will investigate 1t, and, if hde consi t?ﬁl
it necessary, report to the Superintendent. ~ All complaints 1made dm 31.: pr(cl)pt?r ;m v;:?)::; i
= i i it i distinctly understood that every <~
nner will receive careful attention, and it is to be . uf )
]r]r]]:n has a right of appeal to the Superintendent. Workmen are ca}l‘rloned alg,e.untst 3:&1&12%
misrepresentations or frivolous complaints of any kind, or forwarding comp amhs ﬁrm:i% 4
any other than the proper channel. Any infringement of this order will render the often
liable to dismissal.

57. Any workman who may inadvertently bring lucifer m?t(gl?'s or gﬁ};z :llan%grclgz
articles, or a tobacco pipe, into the works, should immediately deliver etitior:l e
foreman, otherwise he will render himself liable to suspension ]or, on ];’epldings i
offence, to discharge. Any workman found with such articles in danger building

se dismissed. i . 3y ;
& Onéxengking is, however, permitted to men on night shift when lno d?ngfg' (ist;nscrﬁl(;ll?ed
thereby. Superintendents of factories will decide what men are to be permitte )
and will specify places and hours for the purpose.

58. Workmen employed in danger buildings should malie tl}u_anillselves Otsllgaoitxglt)lll)é
acquainted with the printed instructions in regard to the wor <,fw‘1_lc eualrleayl?itieq
workshops, as ignorance of these will not be accepted as an excuse for wrreg

APPENDIX VL

e e

Rerort from Colonel W. McClintock, R.A., Superintendent of the Royal
Gunpowder Factory.

Royal Gunpowder Factory,
' ‘ u Waltham Abbey,
Si 31st January, 1894. f
4 As directed, I now forward a short statement with reference to points 1to4o
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 rathfer.t‘woh eipilgsz?gzi
took place in the south end of No. 2 Cam House, Lower Island ; anrl1 a {cer ’a s 1072nu al(')nga
the north end of the cam house exploded, as also the powder boat w 11((:11 was c}lencwall &
side. 'The two ends of the house were separated by a water wheel, an b 00 el g
each side of the wheel. In each end of the house there were two f?drlljl r{lnzse );SSing
men working each machine. A foreman had charge of both ends o ‘fcteil ho i 1} il
from one end to the other along a clean covered passage in front o le \\n me.n i
powder boat was worked by two men, so at the time of the explosion eleve
present. '

] 1 ; ral » prisms, which
2. “The quantity of gunpowder, whether the form of grains or prisms,
exploded or burnt.”

The total amount of powder destroyed was 1,200 1b. It is believed] th::t Egli; Ooi]") 3;12
amount was in grain and half in prisms, because 1t was the duty of the boatm
the grain to the house and to remove the prisms already made.

1 injury ; ; : mage ;
3. “The effects of the explosion as regards (a) personal injury ; (b) structural damage
; f -
and (¢) injury to machinery, and other damage.’

' i i : urt

a.) Of the eleven men present at the time of the explosion, one eSLapfl((})i:(?l\lvel[,

one was killed on the spot, eight died from shock and burns, and one is now g -
List ¢ A > gives the men’s ages and length of service.

(b.) The explosion blew out the windows of the house, but as far as I clould s::el rx?ég
not damage the walls or roof. The house was set on fire, and was almost entirely con
before the fire was extinguished.
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(c.) The water wheel continued to revolve and to work the machines after th
explosion, and was only stopped when the roof fell in and jammed it. Owing to this the
wheel was quite uninjured by fire, as the fire was almost extinguished when the roof fell
in. The cam 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. Photographs of the house and
machines have already been forwarded to you.

ki, 4. “The various possible causes of the accident.”

The 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 barrel being rolled over
it. As the machines were working at the time of explosion no repairs or alterations to
them could have been going on. 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 very
careful trustworthy man, and would have seen that all regulations were carried out. I
forward the result of examining 28 men who had been accustomed to work these cam
machines (see Appendix VII). The electric light was outside the building, and the wind

|| which was blowing a gale, did not come from the direction of any source of fire,
| besides heavy rain was falling, so I do not consider it possible that the fire came from
t any externai source. Grit might have got into the building, but as nearly all the working
| parts of the machines are of phosphor bronze, a spark from this causeis not likely. The
l tloor was covered with leather, so that even if some grit had got upon it, I doubt if rolling
\ a barrel over it would have caused a spark.

I have, &e.,
W. McCLINTOCK, Colonel,
Superintendent,
I The Secretary of the
m , Waltham Abbey Explosion Committee.
|
|

A.

List showing men who were killed or injured, &c., in the explosion at the Lower Island,
Cam House No. 2, on 13th December, 1893.

1 ‘ : Rovarn Gunrowper FacTory, WALTHA)M ABBEY.

S Length of
{ Name. Employment. Age. | service at Remarks.
R.G.P.F.
- Yrs. Mths, Yrs, Mths,
Bailey, James .. ..| Foreman, , oelfs 8008 15 7 | Died 19th December, 1893.
Carr, William John ..| Skilled labourer..| 20 0 6 2 | Injured.
Clayden, James .. T s o s lrg 220 O 7 b | Died 14th December, 1893.
Massey, Henry .. . el il AR08 6 2 sy 138th - %
Larman, Edward 0 o e LT 6 0 5 18th . ”"
Jennings, Henry S i S| B () ) 2 3 5 14th E e
Rudkin, William. . ..| Labourer LA B28 104 2uuil SR ) s
Rudd, George .. X " e 2hei () i 8 e i i
Watts, Walter .. i S| 1 5 | Killed on the spot, 18th De-
- I cember, 1893,
Hare, Benjamin .. a5 b $ ei2i0el0 1 1 | Died 19th December, 1893.
Skinner, Henry .. .« | Skilled labourer..| 35 0 6 3 | Escaped uninjured.
‘ |
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APPENDIX VIL. ‘

STATEMENTS (in the form of Answers to certain Questions) of Workmen familiar with the Working of the Cam Machines in use at the Royal Gunpowder Factory, Waltham Abbey.

Did you ever know of
' any skylarking going
S AN G Did complain ()nydugng e Mo Was the h Were men anxious to Is there anything connected with the cam house
. 3 : S i 5 o 1 you ever 2 < h among'st as e nouse . y 5] 1 (& ) 1
. Dﬁi ty(t)gafn%utlé&l%nio%etfegg t’r&fusﬁ;;g Did you consider the .ma‘c},lg]i about the machine ; 1;}11%' ,,?;fs such gas sufficiently lighted ? ﬁv Oour slsias lgr Jgép S work which you would like to mention ?
P ¢ ! t? ‘When employed in At Whidi magl;me How did the nachine work? og e ?y Ol Dy danggrouS; if so, in wha if 80, to whom ? throwing, b, o !
Name. FEBCIS OO cam house ? CHEPLECt 3 b other articles at one
(a) Pins? (6) Plungers ? another.
. 3 v No.
; . loshod bout | No .. - ..| Might have been | Don’t know .. ol
y fairly, oa the whole ..} T don’t recollect any difficulty with pins (gun- | The top ones very seldom | Never noticed the pins get hot, and | No oc oo o o Coélllll;rz'g? ha ggixﬁv Lotior.
1 Stores .. . -+| About four years to | Foreman .. ==} Ereity % metal.) The steel pins used to score, and they used to clog; used to never heard any complaints about this. : g
1. Adams, Samue i summer 1891. were rather hard to clean at times. Never stop and clean by probing The bush block nsed to get very hot p-
worked machine without getting water to run. or washing with hot at end of run, so that the hand could
water. not be borre on it. ]
ave| No . .« .| Yes; beautifullight..| Heard several say | No.
= fairly, al but the pins..| At times ran warm .. s e . ..| Top plungers got choked ; | Never so hot, could not bear hand on | No o o 56 +e| 10 aﬁ‘acgs;na;; f}lzll;grnl ":I; g 0 b g thepiwonld Tk 1
iel No. 8 breaking-down | For four or five months | No.4.. o ..| Pretty L freed with a cane, or re- them. = p work there.
2. Argent, Daniel.. - Iiouse. to Saturday before moved and soaked in hot- (WAL
explosion. water. = - o
. 0 o .. | Never o o | es e - ..| Were anxious to | Nothing.
. All rioht on 1°7h and 12th  ..| Difficulty in getting water to run with the new A Warm. Never so warm that the hand | No o e ot o INeE o work there; better
lfred Blending house .-| About four months. | No.5.. i s pins the previous week. Foreman’s orders could not bear it, the hot, water used . i
3. Beach, A LCC e i 2 Worked up to 12th were never to leave the pins until the water for washing made them warm.
December, 1893. 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. S —_ S—— — - e h bt of ] =
T ; = | Yes -3 o . e as at drum house on night of explosion, on
e | Noo Middling b e ..| Water would not run very well. Always got it | No .. o oie oo Nothiggfout of ltl.)e way ’d thgl hot wa:,er No oie o oie ..| No .. o eof No .. 00 %)1a§{foé:m negr Séloe house,k Heard a,f rep?;][;t,
; ..| About five or six months | No.2 ., e : i starting the machine. used for washing made them warm. ooked round and saw sparks issuing from the
4. Biss, Percy .. e t(())ustop for new water o un belore tesiating Never so hot, could not bear hand on cam house, ran into shoe hole, cha,r?ged shoes,
wheel. them, took lamp out of cupboard, and ran towards cam
house. Heard another explosion 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
Saturday after the accident that it was Clayden’s
machine which went first (No. 2.)
- - | Nothing
A . ldnot | Never .. .. Welllighted.. ..| Never heard any ob ¢
arted | Well. except when the new | None on the 11th and 12th. Water would not | None .. o i ..| Always worked m, never so warm || Never had any fear .. o7 Ongl;fa,tﬂﬁ? gvoa?cermt)o jection to the cam
Alfred W, No. 1 moulding house ..| Was boatman from | No. 2 when restarte s Iut n about a fort- run freely when new pins were put in, but got that I could bear my hand on run very freely at house work; those
geirace, dime i = April to August, 1893.)  in November. p}nlwa?)pf the accident. it to run before restarting, although it took : them. Mumf ias felt my pins and timasy: doitia foro- that have worked
e e worked well | longer than usual. Never restarted without said they were  whilst I was wash- acad there prefer them
trhihm?hlm.hifts Monday clegring the pins. ing out about a week before the : to the moulding
;I;d Teuesilz,y: J1th and 12th SdGidont “omacs: ’
December. = N No Yes .. ") «o| Never heard com- | I was working at the drum house. Biss and I
: ..| Just a little while to get water through some- | No .. - = ..| No, except when washing out with || No o oc o w0 NOT o ot ¥ b0 oo &0 Slanie were on our way to the drum house shoe room
From starting of new | No.4.. a4 .| Very well d = times, but always got it through before re- boiling water. when we heard a report, and saw burning prisms
6. Carr, Arthur H. eis 3 i ater wheel: starti;lg‘. 2 : flying about. We ran into the shoe room, took
off shoes and put on boots, took the two electric
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
Wwe were running up, having got about to the
press house. Carr’s brother told him that the
boat went last. Clayden told him as soon as he
got him out of the water that it was his machine
which “blew.”
= —_ .. No .. » ..l Yes .. o ..| Yes; rather than in | Nothing.
=== ds Very well e ¥ .| Nothing much ; sometimes water would not run | None.. off o ..| Just warm, could always bear my hand | | No e co e .| No .. oo somo of the oGl
7. Carr, Frederick .| Chargeman, ~No. ~# | Aboutsix months  ..) Nos.4and5.. .. o very freely. on them. houses.
. : moulding Livase. 4 o = a8
= = : B N h, | Yes .. - eo| Yes; I would rather | No.
. Very well 1 = .. | Yés, difficult to get the water o run down in | None .. s 3 .| Yes, but not so hot but that I could | | No oo o e af No . ok thene than in
thort No. 4 moulding house..| From a month before | No.5.. - - cleaning out, but managed it after working bear my hand.s on them. L0 D or @
8. Carr, Herbert .. 2 new \za?ePtOW{J;f& some time. : houses.
was put in : -
December, 1893. - et - 5 AN N No R e £ L3 s Improve means of cleaning out pins and plungers.
i i st, di 7 i ing w Top plunger got clogged; | Never knew them get hot, only warm; | | Yes, when the charger would | No .. .. .. .o ..
Sometimes wdl, sometimes |No. 2, the worst, difficulty in getting water to p plung 1; : o dihe Fo
e ..| Up to three months | Nos.1,2,3 and 5 .. i ; - restar 'k til had got removed and soaked in could always bear my hand on them. not come over, g
9. Clarkhall, W. .. .. | Mixing house .. . I;g 2 troublesome. i\l’];léel‘ ﬁ)el‘_’s:l . restarted working until had g e ‘, powder getting under. - o e -
7] ‘ —|(- : : - t holes in bottom crosshead in
S 4 No .. - o No o, o [ Yes X - Ne_vel‘ eard any ok ould sugges ¢ ) ;
= e Vit ins cener i : None. . 95 ™ .. | No, only warm; could always bear the No... oo s oo jections to work in which pins work be made with a hole in the side,
i’ y Generally saiisfactory . . .. | With new pins generally, a little extra trouble to e 5 s T Whtor fte 1
. X f cam house. .| From 17th April to 12th £ get the water to run. 1and on them., the houses. so as to squirt water into them.
10. Ephgrave, George .. | Foremano December, 1893. ‘ —
, : s T 1 N A Got warm 001116}1 always bear hand on | | Thought the iron roller for | No .. .. ..[No .. .. ../ Yes .. .. .. . Pizﬁi ?Ogvﬁggl;:;naglgg, ggrft::l;? Lvlzzfﬁ‘ilﬂglmagtﬁ
i . i 7 ; ry di vet | None,. oo oo . Ot war ¢ s ¢
Jharcoal house On day shift for about | No.3.. o ..| All right d o X Laa}aicéi gg ggs ”\inﬁé ;)rrs;ts,t a:felg ﬁiﬁ ntet‘% i%l(i- 0 e | connter-woight band over o
1i. Eve, Alfred .. .| Charcoal house. . ""| 78 months to day of W e machine dangerous, as there
explosion e ’ was nothing to prevent its
. ) falling on the machine if it
broke. .
G : No.
Bihicn = B : ; o No s e WMo e e se| Veiy goodlight s .. o »
e i ths to | Nos. 3 and 5 Very well, except that charger |Trouble at times to make the water run. ﬁdways 10{))1 pl Enger. fso.lzjetlmle; go: \/Via:rm(,1 nevslll‘ s¢ warm ; could not bear | 1 No danger in them at all
: i o «.| About six months to i T s ; o got it to run before restarting the machines. ocked; if it could no and on them.
12. Guthridge, S. .. ..| Water millman stoppage of  old uscd to hang up. ey g borcleatad witit s cate. ‘
wheel. removed it and soaked in
hot water. = No. G : B ; : =
2 i : b= > ; A i I No .. . ..| Light very bad at A 0. LAannot see where any improvement can
i Pretty fair, except on prism |Difficult to get water to run. Sometimes took | No ; broke occasionally .. Warm, not so warm; could not bear | ( Co&l’d not see any danger in | No times. made in the machines.
o km —A .| No.3 granulating house | For three or four years | All .. e N brown. ’Charger used to half-hour, but never restarted machine until hands on them. em,
GEERGRD, B s ‘;?a Eéﬁglz{?ﬁf& for new hang up. had got water to run. |
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ArPeNDIrx VII.—continued.

62
Did you ever know of
Did you have any difficulty with— anydskylarkgmg goilll(g
: ; y Did you find the pins get hot, if so, s0 | . . . Did you ever complain | 2 ¢Urng the work- Were men anxious to ; A
‘When employed in At which machine X . 5 hot th 1 Ao Did you consider the machine about the machine:| \B& hours amongst Was the house £ i Is there anything connected v am house
Name. Present employment ? e employed ? How did the machine work ? . % tltne?xf ?you could not bear your han dangerous ; if s0,in what way ? $Fa0; Vo woilom? 5 ’;Efow?;]?’ pizlscllgs g:, sufficiently lighted ? X:) (:;;{es 1011r n::)};% cam work which you would ’ Bk,
(a) Pins? (&) Plungers? other articles at one
: another ?

14. Hollingbury, George «.| Tankman, No. 5 mould- | From October, 1892, to | Boatman .. ++| Sometimes heard complaints A7 . o . No' .z 5 .| Yes; quite enough | A great desire | Nothing; would willingly go to wc._i there.

ing house. January, 1893. about the chargers hanging to see to take pow- amongst the men
up. - der in and out. to work in the cam
houses.

15. Knooler, Ernest ..| Blending house ..| From April to Septem- | No. 4 on 11th and | No. 5 worked all right .-| bifficulty in getting water to run through pins | Top plungers sometimes | Warm, but not so warm that I could No No; thought it one | Never it Xes, . o oo Nothing.
ber, 1893, and a 12th, No. 5 pre- at No. 4 on Monday. In the afternoon re- got stopped, but always not bear my hands on them. of the safest houses
week previous to the vious week at started the machine without getting the water | managed to clear them in the factory.
accident. night. to run. Left machine on Monday night in | with cane or with hot

that condition. Tuesday, machine worked water and upper rod.
all right, and left it clean. :

16. Lane, Walter .. «.| Millman, . . ..| For two or three years | No. 2, mostly Pretty fair .. e ..| Sometimes when worn, dificult to get water to Top ones got clogged. | Sometimes warm, but not so warm that No hl| NO - o oo S ENOTE e A Y68 o e oo Nothing.
to about two years run. Never restarted working till water was Cleared with cane or old I could not bear my hands on them.
ago. got to run. . pin, or removed and

soaked in hot water.
17. Loder, Thomas .| Chargeman, No. 1 | From 1887 to 1893 ..| All .. e o o o When pins were worn, there was a Bithe &5. A little difficulty with top | No, could always bear the hand on | No . . . No .. . .| Never . .| Yes .. . Three parts of the
. moulding house. culty in washing out, but always gof the water  plunger when pins were them. men in the factory
to run before restarting. hot, obstruction easily were always
removed by using the anxious to go
cane. there.

18. Mead, Harry .. «.| Drum house .. ..| For eight days before 4.3 Worked very bad the first | Always got the water to run before restarting. |No ; i ) A ..| Got warm, not so warm I could not | Wanted a lot of watching. | No .. . ../ No .. . o| Yes .. e s
the accident (day four days; could not get in accordance with orders from Epbgrave and 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.

19. Mumford, Samuel  ..| General.. A «.| A week last year, and | No. 4.. = .« | Allright till the new pins were | Yes, in getting water to go down on the Friday |No No. 4 ran hot on Monday; could bear | Yes, I thought it dangerous | Complained to fore- | Never saw prisms | Yes .. Objects to some machines working up for others
since the new water put in night and Monday, did not succeed in getting the hand on it. I have been insouth | because the water would not man that water thrown about. which have been delayed from some cause or
wheel was put in. water to run through pins of Nos. 2 and 4 end and felt pins on No. 2; they | 8o through the pins properly. would not run another, but has no real reasons for the ob-

Left them so on Monday night. Tuesday were very hot and could not bear down the pins in jections.
morning they were better, and left them hand 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.

20. Pearman, George .| Main shifting room ..| For over two years to | All .. oo .| Fairly .. e ~a ..| Could not get water to run down the pins freely = Top plungers got stopped | Warm all over; could always bear No .o . oo el MO . oo oo| Noo s .o wo| YeB .. Yess_, rather at that | No.

within two years ago. sometimes. Never restarted working umid sometimes; removed ob- hand on them. time.
had got water to run; bad to umscrew pim struction by means of a
from block and work it up and down until free = cane, or, if very bad, with
when very bad. . water and old pin, or re-
- moved and soaked.

21. Ponder, Joseph o«| Boatman, granulating | During August, 1893 ..| Boatman .. «+| Never heard any complaints .. = o e oo o No .. oo .| Yes, sufficient to e s

house. ' take powder in
and out.
22. Robinson, Herbert ..| No. 2  granulating | For about 5% years to | All .. o ool Sometimes water would not run freely. New=z  Top plungers sometimes got | They got warm, due to the hot water Wanted great care, especially | No «o| No .. oo oo Yes .. .o ««| A good many used to | Nothing.
house. three or four months restarted work without first getting water o clogged ; cleared with a | used for washing. Never got so hot | the charger. Did not con- ask for it.
ago. run; this was the order, and was 3, 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.

28. Sayville, Charles «o| Millman. .o ..| For about two years to | Nos. 1 and 4, chiefly..| Charger used to work very | At times. Difficult to get water to rum; alwsgs Top one used to get | Middling warm, but never so hot I No .o . .o Complained to engi- | No .. .o ..| Yes, a nice light ..| Yes, I knew several..| No.
within three years bad, did not come over wit, got it to run before restarting. blocked ; cleaned it out | could not bearmy hand onthem. No neer occasionally
ago. certainty. - with cane or old pin, or part so hot. about charger and

removed and soaked in pins.
hot water.

24, Skinner, Henry .+ | Machinery oo .| For about 18 months .o All right He s «o| A little difficult at timesto get waser o mum. | No ., o1 o ..| Warm, but never so warm could not | No .. oo oo .| No .. .. No .. e .| Yes .. o .| I believe they were, | No.
to night of explosion, : - : - Never restarted until pins rsa propesis. bear hand on them. I have heard them
when he was work- ask to go there.
ing No. 5 machine.

25. Steele, Henry .. o e For about three weeks | No. 3.. - ««| All right, very good machine, .| -Difficulty with last loi of pins 8o g== maser % None.. ol o ..| Got warm after washing out with water Not at all e . o] No .. . No. Place always | Yes .. e . via Tramcar between cam house and magazine. Carr
to day of accident ron. Never restaried without getSng water (boiling). | kept in good order, told Nurse Jones this morning, and I heard him,
(day shift). to ron. J 3 = and clean platforms that he saw sparks go in under the hood of the

' and all. magazine.

y ..| No. 4 moulding house | From April to De- | Nos.2 and 5., oo | Very well o - «.| Yes, to the water to run down in cleaning. | None .. oo os ..| Only warm; conld always bear my | No; otherwise I should not | No S T .o o e i .. | Heard no opinion as | Nothing.

oy e 2 cember,p1893. i | N Qg:‘orse than No. 5. Always got the hand on them. y Y| ™ have volunteered to go back to machine being =
| water to run before restarting the machine. to them the other day. dangerous.
27. Wackett, Alfred ..| No. 8 dusting house ..| For three or four years | All ., e ..| All worked well Dt .. Sometimes, when pins were difficult to get water Sometimes top ones would | Just a little wam e - ..| No - e SN " . SEEENOT 0% Yol YOS e o o i Nothing,
to six months ago. ~ - = . to run. Never restarted working until water clog. Removed and
| bad been got to ran. This was the order. soaked in hot water till
] clean.
i ril «.| No. 1 press house For about a year four | All .. — ..| Verybad: Cha hungup..| Could not get water to run sometimes. Used | To lungers sometimes | Yes, got very warm; could not bear | Yes,because the charger some- | To Colonel Barker No ci I believe a number | Steel plunger-keys should not be used when there
28 Wraighte, Cy P years ago. ) J e T to mtartgeworking without getting water to ‘EOt £ clogged, removed hand on them for long ; also the bed. times came forward too about the charger of them were is pgwdgr in t}};e house. Emery should not be
Ton them and soaked them. sharply, cutting the prisms of No. 5 hanging anxious. used in cleaning the machines  Shoeroom re~

house.

bottom plunger, the

chine, causing sparks.
machine.
John

washed out.

and sending them so that
they hit the boards of the
On one occasion in
unscrewing screw securing

steel

plunger key-spanner slipped
and struck side of the ma-

This

happened when at No. 1
Reported it to
Foreman 8. Adams, to Mr.
Turpham, and Mr.
Findlay. Machine had been

up, and the manner
in which the ma-
chines were work-
ing.

quires alteration to prevent grit getting from

mat into house.

employed to work the cams.

Experienced men should be
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APPENDIX VIIIL

AccmenTs caused by Implements, &c. 21 orlel 8l

Date of Accident.

Where Accident
occurred.

Nature of Accident.

Tbd . siaeois
16th June, 1870

22nd October, 1871

30th March, 1872

17th April, 1872

o0

29nd December, 1872 ..

24th July, 1874
3rd August, 1874
12th October, 1875

15th October, 1875

12th May, 1876

14th October, 1876

9th March, 1877
9nd June, 1877..

10th August, 1878
27th March, 1879
11th April, 1879

21st April, 1879

19th March, 1881

(43)

.| Roslin

Lower Island Press-
House, Waltham.

Sedgwick .. e

Tuckingmill . .

Ballincollig .. 58
Melfort 5 o

Gatebeck .. s
Chilworth .. 50

Factory 13.
Westmoreland.

Factory 32.
York.

Factory 24.
Cornwall.

Factory 24.
Cornwall.

Factory 30.
Cork.
Factory 19.
Westmoreland.

Factory 15.
Derby.

Factory 49.
Middlesex.

Factory 91.
Nottingham.

Cartridge Factory.
Royal Laboratory.

Factory 40.
Lancashire.

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.

Some workmen were engaged in covering the
roof of the corning house with roofing-felt,
and for this purpose were driving a 3-inch
nail into the roof, which was composed of
sheet-iron. A spark fired the gunpowder in
the house, and communicated to the press-
house. Three killed, three injured. .

An iron “arm” of amachine 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 Kkilled, one
injured. '

A man chipped off incrustation of gunpowder in
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. ~ Atiributed
to grit.

A steel file fell in an earthenware bowl contains
ing squib composition, and ignited it. Three
killed and three injured.

Explosion (attributed to striking a wooden
mallet on grit) occurred in the breaking-down
house; communicated to expense magazine,
press-house, and miil. Three killed.

An explosion occurred in the corning house,
caused by removing indurated powder from
metal rolis by a metal implement. Two Kkilled.

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 on iron lining of a runner
while the mill was undergoing repairs. . One
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 exploded,
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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ACOIDENTS caused by Implements, &c.-—continued.

Nature of Accident.

Date of Accident. Where Accident
occurred.
21st July, 1881 o Factory 19.

11th April, 1883 &
24th April, 1883 S

%5th November, 1883 ..
gth July, 1885 e '
20th July, 1885 os

17th April, 1886 = .,
3rd June, 1886 e

14th May, 1887 o

6th September, 1887 ..

7th November, 1837 ..

16th February, 1888 ..

18th March, 1888 &0

27th April, 1889 54

22nd October, 1890
- 6th May, 1891 ..
I1th September, 1891, .

10th November, 1891 ..

24th March, 1893

‘Westmoreland.

Factory 29.
Cornwall.

Factory 1.
Yorkshire.

Factory 11.
Surrey.
Factory 2.
Edinburgh.
Factory 21.
Kent.

Factory 11.
Surrey.
Factory 19.
Westmoreland.

Factory 22.
Cornwall.

Factory 28.
Lancashire.

Factory 29.
Cornwall.
Factory 19.
‘Westmoreland.
Factory 15.
Derby.

Factory 20.
U Areyil

Factory 2.
Edinburgh.

Factory 18.
‘Westmoreland.

Factory 20.
Argyil.

Factory 26.
Brecon.

Factory 15.
Derby.

The gunpowder in the press-house exploded,
possibly due to a blow on the press-box,
given by one of the men removing cake from
the press. Two killed.

During repairs to mill, a blow from a sledge
hammer on curb ignited some incrusted
powder. One injured.

Slight explosion while removing indurated pow-
der from curb of mill with phosphor-bronze
pick. No 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 working. The millman stated
that the accident was his own fault, that he
drew fire, but what was the exact act of
imprudence that he committed did not tran-
spire. One Kkilled.

Mill exploded at Chilworth, due to a wooden
shovel being left on the bed. No one injured.

‘While changing mould block in cartridge press-
house, and removing incrusted powder with a
brass disc, the powder flashed. No one
injured.

An old incorporating mill. which had been out
of use for some time, was being taken down,
a spark is supposed to have been caused by
striking an iron bolt with an hammer. No
one injured.

Two men were repairing Mill 25, using iron
setters, or dogs, and a sledge hammer, and
thus ignited some powder dust, which burned
them fatally.

Press-house exploded, two killed ; probably due
to some percussion or friction in taking the
press-box to pieces, &c.

Millman was working at the ‘ trod,” the mill
itself was free of powder except the ¢trod.”
The explosion fired some powder at the door.
One injured.

Millman hit a portion of incrustation on curb
with a brass hammer, it ignited and burned
the man’s face and hands. Une injured.

A worked charge had been removed, and the
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 purposes. One killed.

An explosion occurred in the Kirkettle glazing:
house, due to improper repair of glazing reel,
while containing gunpowder, with a steel
wrench. Two killed.

The accident was caused by dragging the bhox
(into which the worked charge is taken off)
over the powder incrusted mill bed. Two
ijured.

706 Ib. of gunpowder exploded while a delta
metal liner, or brush, was being forcibly
removed from an iron die plate, used for
compressing ¢ 303" pellets, with a steel-
ended punch. One killed.

Millman was trying, in direct defiance to rules,
1o remove some 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 frqm spindles and nuts on becoming

fractured or detached.

AV AZ4

APPENDIX IX.

Exrrosives 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

23 Lowwood e

24 | Herodsfoot

2 parey Wiy
o BIET S0 G
QL s s Ak

Cartridge press house ..

Pellet press house ..

1 } , 302

carried on.
No Factory P gg0k No. of building. Remarks.
3 3 persons. v
1 | Worsboro Dale. . o 2 Cartridge press house..| A.L. 298.
2 | Roslin 56 s 4 Nos. 15 to 20 .. . 997
11 | Chilworth e ote 3 No. 12 .. o v s 83008
15 | Derby n i 2 Nos. 87, 38, 39 , 458.
6 o e Taveiagtls | MRS v
19 | Gatebeck { 6 et b 3 2232,
3 o o o5 sal L 099
20 | Kames.. 54 4 o 93 e oo it , 463,
21 | Tunbridge 6 et e ore walll u 280
6 e o D [
3%
3*
3*
4
6
6

26 | Glyn-Neath ..
83 | Sedgwick 56

34 Elter water % {

57 Oare Works
38 | Marsh Works ..

40 Blackbeck Yo o

58 Dartford . o
127 | Dolgelly 30 oo
143 Midcalder Ech

= i
e e

DO = B O

|
|
|

No., 70" . 5o e
Mot i e el
ew U e

» 28-29 %

e 5. Ly
P g % b
D SR o o
AR by ot o]

Pounding house {
No. 180.. A0
o .o

Hvdigal oo fion SriN

, 268.
. 312
,, B76.
. 115
. 248
w 597
» 160
» 225,
R
., 262,
o
. 126,
,, 146,
, Ald,
L. 72.

A.L. 493.

* 8 with machinery, 6 without.
f 4 with machinery, 8 without.

i 6 with machinery, 10 without.

§ Total 12, but no more than 2 in any compartment. ,

| When licensed for 10 it was not at all contemplated to carry on making of the compressed
cartridges. In other two houses since licensed for 10 it is expressly stipulated that no machinery
is 1o be used. They do not, however, work to more than 6 persons.
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APPENDIX X.

INSTANGES of Explosions in Cartridge Press Houses.

. Date.

Particulars.

Killed.

Injured.

11th Apil, 1879 ..

About end of 1880..

14th January, 1881

23rd November, 1882

12th April, 1883 ..
3rd June, 1886 ..

22nd March, 1888..

i

Ar Easrwoop FAcToRry.

A man struck a spark with a steel chisel with
which he was repairing the machinery, and
caused an explosion.

At Eastwoop FACTORY.

A piece chipped off press plunger and fired
some graing of powder.

Ar Eastwoop FAcTORY.

Probably same cause. (See Special Report,
No. XXXIIL).

DarTtrorp GUNPOWDER FACTORY.
(Messrs. Pigou, Wilks & Laurence, Limited.)
In pressing a set of 40 prisms, one fired,
igniting 20 others. The others escaped.

Probable cause, friction.
New Sepewick GUuNPOWDER FACTORY.

Probably, friction. No cause ascertained. (See
Special Report, No. LIL.)

(GATEBECK GUNPOWDER FACTORY.

Slight ignition of powder dust in changing
mould block.

Ar Ferninee FACTORY.
Explosion in cartridge press house, due to

pressing machine being out of order. (See
Special Report, No. LXXXIV.)
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APPENDIX XI.

Repuis from Gunpowder Makers in the United Kingdom, relative to Cam
Presses, including a report on the use of these machines in Germany, by

e

Mr. Heidemann.

HomeOffice
Index No.
of Factory.

Substance of reply.

40
148
33

11

37

34

24

49

53

Have never seen a cam machine.
Have no experience of cam machines.

Have never used cam machines, but after an accident in 1883 had cam and hydraulic
presses under consideration, and decided in favour of latter.

Have 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 continuously since, for compressed cartridges, for
blasting purposes, and for prismatic military powder. Their experience is 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 preference.

Have not any experience of cam cartridge pressing machines; in their opinion the
working of such a machine would be attended with danger.

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
2,000, and 8,000L, for the moulding and pressing of S.B.C. and other brown
prismatic powders. After starting the machines, and before we had taken out
about a dozen pressings, we had trouble with the plungers and pins, the first
bending and breaking, and the latter getting bent and jamming. We thought per-
haps we might get over the difficulty, but before we had made 20 cases of S.B.C.
we had to abandon the use of these machines from their extremely dangerous
eharacter, and lose our 2,500Z, as we have never worked them since this time. In
fact, from the continual jamming and breaking of the plungers and pins, our men
expressed so much anxiety over the danger in working these machines that we
consulted our chief engineer, who agreed that the cam presses were dangerous,
and the responsibility resting uwpon us was too great to insist upon the men
working, as we were persuaded from the experience we had had that an accident
sooner or later must follow.”

Their manager’s experience with cam presses has been for pellets only, but 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. With the latter one pressing
is performed in about five or six minutes, and the machine is completely under
control. With the cam machines from 10 to 15 pressings can be turned out per
minute, and as they work automatically they are not under immediate control, but
if they were made to work slowly the risk would be much reduced and would
hardly exceed that with hydraulic machines.” ’

The machine in use at their mills for making compressed blasting cartridges has a
«cam” action. 1t has worked very satisfactorily for 10 years, there has been

" no accident, and they are not aware of any special danger or risk attending the
use of it.

Their esperience is very limited, as they have only used such a machine for pressing
cartridges for mining purposes, that only more experimental than ctherwise.
They gave up the machines, not as a matter of danger, but unsatisfactory working
They are now erecting a large hydraulic machine to do the work.

Z YT
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REPORT by Mr. Heidemann on the use of Cam Presses in Germany.

[TRANSLATION. |

Cologne, :
19th March, 1894.

Replying to the questions put by Sir 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 Excenter (cam) presses have been in use since the year 1865 in our
factories under my personal notice.

2. Besides several accidents to workmen, attended by a few contusions. and bodily
mutilations, which were the consequences of offences against the factory regulations
and of carelessness on the part of the workmen in attending to the machines, the
following more serious accidents causing loss of life have occurred with these presses
during the period mentioned above :—

(a.) In 1878 an explosion took place at Hamm a/Sieg in an Excenter (cam)
press during the manufacture of seven-hole black prismatic powder, by
which two other presses were fired. The explosion was caused by a
workman, notwithstanding the strictest prohibition, forcing a brass
needle by hard blows into one of the channels of the upper bar while
cleaning the same.

(b.) Another explosion took place in 1881 also at Hamm a/Sieg in an Excenter
(cam) press during the manufacture of one-hole black prismatic powder.
In this case the cause was the working of the press contrary to special
instruction, after the breaking of a steel pin, without previously
removing all the powder from the press.

(¢.) In 1885 the loose remmants of powder were fired in an Excenter (cam)
press at Dueneberg without doing any damage; this was caused by
the carelessness of the workmen in removing a broken pin.

3. The velocity with which our presses are worked varies from 3 to 4 pressings a
minute, the maximum in exceptional cases is 4} pressings. ,

Besides the above-mentioned Excenter (cam) presses we have also in use at our
tactories three hydraulic presses for prisms with accumulators, which, as a ruale, have
12 stamps or dies, and work at a velocity 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 thoroughly reliable staff of workmen. For the
working of these presses, generally the following special factory rules are in 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 they must never work without supervision.

(c.) When the least irregularity is noticed, the press must be stopped
immediately, all powder must be removed, and then only may the
cause be looked for; should any repairs or alterations of the press
become necessary, the press itself, as also the floor within a radivs of
3 meters, must be thoroughly wetted with water; during such repairs
a watering-pot full of water must be kept handy. '

(d:) The channels in the 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.

(e.) 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.
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APPENDIX XIL

Cory of Forms used for Magazine Licences granted by the Home Office.

Form B.
No. 2

Magazine Licence.

Home Office } EXPLOSIVES,

Registry No.
Licensee’s Name,
- Calling,
X Address,

(" County,

Situation of the ] .
Magazine. 4 Parish,
Place,

ExpLoSIVES Act, 1875 (38 Vier. ©. 17).

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 confirm this licence, authorising explosive to be kept at the magazine
at the above-named situation, subject to the provisions of the said Act, and of any
Orders in Council, Orders of a Secretary of State, bye-laws, regulations -and rules made
and to be made thereunder, and in force for the time being, and subject also to the
terms hereunto annexed.

Home Orrice, WHITEHALL,

day of
"Form B* (3).
Home Office }
Registry No.
TERMS oF LICENCE.
The following are the terms annexed to the Licence No. , dated

for a magazine for explosive :—

1. The site of the magazine shall be that shown on the plan signed by a Govern-
ment Inspector, horeto 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
schedule ; 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
those shown on the plan signed by a Government Inspector, hereto 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, or shall
be slated or tiled, and so secure internally by means of stout beams or cross pieces of




(8

wood placed at close intervals, or by stout wire netting, iron bands, sheets of gal-
vanized iron, or other suitable material, as in the opinion of a Government Inspector to
afford reasonable security against unlawful entry. . i

The magazine shall be lined throughout with wood, and be provided with a close-
joined wooden floor, and with two good and substantial doors securely affixed to the
structure, and having hinges, as far as may be practicable, inaccessible from the
exterior. The said doors shall open outwards, and the outermost door shall be of iron,
or be faced externally with iron. Each of the said doors shall be fitted with not less
than two strong locks, or with one lock throwing three bolts. The lecks shall be of
such a character as not te be easily picked or forced from the exterior.

The magazine shall be of the dimensions shown on the said Plan B, and the whole
of the interior thereof (floor excepted) shall at all times be kept painted or varnished to
the satisfaction of a Government Inspector. 1

If at any time it shall appear to the Secretary of State desirable that a wall or
fence shall be erected about the magazine or any part thereof, there shall forthwith
be 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, and such wall or fence shall
be deemed to be a part of the mounds, buildings, or works in or connected with the
magazine. yi

4. No explosive shall be kept in the magazine other than
5. The quantity of explosive in the magazine shall not at any one time exceed

Form B**(*).

Home Office
Registry No..

SCHEDULE.

Distances to be maintained between the magazine and other buildings and
works :—
o From every Not less than
Room used in connection with the magazine, in pursuance of Section 46 A
of the Act. "
Workshop 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 . 30 b e - S )
Promenade or open place of resort for the public or for persons carrymng
on any trade or business .. ho ] 5o

Canal or navigable water o e s ot s 2 o
Dock 5. 55 o o e oo
" River wall or sea wall . ot s = e
Pier o jetty * .. s s % v .o
Reservoir. . o

Room or workshop in connection with another magazine, store, or
registered premises .. o 30 50
Any other room or workshop, or any shop ..
Magazine for explosive.. " 5 o = e .- ..
Store » b i o o or ST o
TFurnace, kiln, or fire for the use of any boiler, engine, or machine, or for
any manufacturing purposes. . 5t o ;
Public railway .. e ot . ot SE e
Dwelling house, with the consent in writing of the occupier

oo

‘e e

Dwelling house, without such consent. . s 5 5 o' 8a
Tactory not belonging to Government :
Church or chapel o syt e : o 55 5
University, college, or school .. 4 o a0 5 o :
Hospital or public institution .. o oo e o o b
Town hall or court of justice .. oo e 05 o 5 .
Covered market. . : .o

Theatre or building wherein persons are accustomed to assemble. . s
Public building in charge of the Commissioners of Her Majesty’s Works
and Public Buildings. 1
Factory or magazine occupied by a Secretary of State, the Commissioners
of the Admiralty, or other Department of the Government, with the
consent, in writing, of the ~Secretary of State, Commissioners, or
Department .. i &5 o 55 54 o o -
_ Do. without such consent % o ee oo e o
Palace or house of residence of Her Majesty, Her Heirs, and Successors, .

(1

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 pait 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 ot any building or work above mentioned which is
so screened from the magazine by an intervening hill that, a line drawn from any part
of such building or work to any part of such magazine would pass through such hill,
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.

Form A.
No. *

Home Office
Registry No.

Factory Licence.
EXPLOSIVES.

Licencee’s Name,
5, Calling,
M Address,

( County,
Situation of the J .
Factory. Sk Bl
Place,

Exprosives Act, 1875 (38 Vicr. ¢. 17).

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.

Homr OrricE, WHITEHALL,
day of

’ ] ) From A.
(See alternative Form in case of Firework Factories.)

TERMS OF LICENCE.

The following are the terms annexed to the Licence No. dated
for a factory for

1. The site of the factory shall be that shown on the plan signed by a Government
Inspector hereto attached,

2. The distances to be maintained between the factory, and such buildings and
works as are specified in the schedule hereto, shall be those set forth in
the said schedule; and if at any time after the grant of this licence, by reason of the
approach of any such buildings or works, the factory ceases to be beyon i the distances
therein specified, this licence shall cease to authorise the use of the factory 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. The processes to be carried on in each part of the factory, and the place at
which each such process is to be carried on, shall be :

(45) K




-3
o

6. The limitations set forth in the schedule hereto, as to the description and
amount of explosive and ingredients and articles liable to spontaneous ignition, or
inflammable or otherwise dangerous, shall be duly observed.

7. The maximum number of persons to be employed in each building of the
factory shall be

8. All the outer clothing of all persons engaged in any danger building shall be of
woollen or other uninflammable material ; and no pockets shall be worn by any person
employed in any danger building.

9. Good and sufficient escape for all persons employed in any danger buildings ;
and every building in which explosive is present, or is liable so to be, shall be provided
and maintained in connection with each such building.

Form A¥ (3).
(This Form is used in case of a Firework Factory.)
TERMS OF LICENCE.
The following are the terms annexed to the Licence No. - dated

for a factory for fireworks :—

1. The site of the factory shall be that shown on the plan signed by the Govern-
ment Inspector hereto attached.

9. The distances to be maintained botween the factory, and such buildings and
works as ave specified in the gehedule hereto, shall be those set forth in
the said schedule ; and if at any time after the grant of this licence, by reason of the
approach of any such buildings or works, the factory ceases to be beyond the distances
therein specified, this licence shall cease to authorise the use of the factory for the
manufacture of explosive.

3. The mounds, buildings, and works on or connected with the factory shall be
those shown on the said site, on the aforesaid plan, and their construction shall be as
gpecified in the schedule hereto. Hach of the danger buildings shall be
one storey only.

4. No explosive shall be manufactured at the factory other than fireworks as defined
in an Order in Counsil classifying explosives made under the 106th Section of the said
Act,

5. The processes to be carried on in each part of the factory, and the place at
which each such process is to be carried on, shall be those specified in the
schedule hereto.

6. The limitations set forth in the schedule hereto, as to the description
and amonnt of explosive and ingredients and articles liable to spontaneous ignition, or
inflamimable or otherwise dangerous, shall be duly observed.

7. The maximum number of persons to be 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 unlimited.

8, Bach of the following shall be deemed a danger building :—
1. Every magazine.
9. Every building in which any one or more of the following operations is
carried on, viz., i —
(@) The mixing, or preparing, or packing of any explosive other
than manufactured firework protected by a case.
(b,) The filling or charging of cases with explosive.

(¢,) The breaking up or unmaking of any explosive. .

3, Every building in which gunpowder or loose explosive composition, or fire-
work unprotected by a case, is present or is liable so to be,
And every other building in the factory shall be exempt from being
deemed a danger building;.

o, Al the outer clothing of all persons engaged in any danger buildings shall be ot
wooilen or other uninflammable material.

_10. Good and sufficient means of escape for all persons employed in every danger
building and every building in which any explosive is present or is liable 8o to be, shall
be provided and maintained in connection with each such building.
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Form A+t

SCHEDULE,

: Distinguishing number,
etter, or name of buildin ; o
mou,nd, R ol o pla,ng ? Construction of building, mound, or work

attached to licence.

Form A*#**

SCHEDULE.
Distinguishing bt .
numbeﬁ lettergor Application of Explosive allowed or ingredients or Limitation of
name of building, building, room, or | articles liable to spontaneous ignition | number of work-
room ot place on place, or process |or inflammable, or otherwise dangerous, |people to be in each
plan attached to to be carried on |and limitation cf quantity to be in each| building, room, or
Hesine: therein. building, room, or place. place.
i
| |
1
Form A**
SOHEDULE.

Digtances to be maintained between cach danger buildi
! n ea anger building (other than th
factory magazines) of the factory, and other buildings and works ogtsigle the fact(r)lry :—e

. ; : From every Not less than
Mineral or private railway, whether worked by steam or otherwise
glghway or public footpath .. 5 - ) o>

romenade or open place of resort for the public or for perso carrying
on _any trade or business. i AT e !

Canal or navigable water e i .o o

Dock X e o ite o ve :: i v
River wall or sea wall .. i o < " i 5
Pier or jetty i) A 500 50 oty i : :: ::

Reservoir., ... . .o oo . o e oo e

Room or workshop in connection with any magazine, store, or registered
premises in pursuance of Section 46 or Section 47 of the Act.

Any other room or workshop or any shop

Magazine for explosive. . sis

Store

0 e L 2 L o0
LA L0 2.8 °0 o0 (X}

” .0 o0 e o0 eo ow 6o ee




From every Not less than
Furnace, kiln, or fire for the use of any boiler, engine, or machine, or
for any manufacturing purpose.

Public railway .. .
Dwelling house, with the consent in wutlng, of the occuple1

Dwelling house, without such consent. . fis X 50 oo
Factory not belonging to Government

Church or chapel o 1 o5 i 5 A0 A h
University, college, or school .. - o A oA i o

Hospital or public institution ..

Town hall or court of justice ) o ¥ v3 e

Covered market .. s .

Theatre or building wherein pelsons are accustomed to assemble

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 Commissioners
of the Admiralty, or other Department of the Government, 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 Mzgesty, Her Helrs, and Successors .

Form A**+
SCHEDULE,

Digtances to maintained between each factory, magazine of the factory, and other
buildings and works outside the factory :—

From every Not less than
Mineral or private railway, whether worked by steam or otherwise Ve
Highway or public footpath ., v A%

Promenade or open place of resort for the pubhc or for pelsons carrying
on any trade or business.

Canal or navigable water al ee o o 5 i,
Dock o0 e e oo S N . o S'e
River wall or sea wall .. o T Ve P o i ‘s
Pier or jetty .. o .o e us i . o o
Reservoir. . e .-

Room or w01kshop in connectlon xnth any magazme, store, or 1901ste1ed
premises in pursuance of Section 46 or Section 47 of the Act,

Any other room or workshop, or any shop .. . oy ve s
Magazine for exploswe ¥ g e s 3 . e oo
Store

Furnace, kiln, 01 fire fo1 the use of a,ny b01le1, englne, or maohme, or f01
any manufacturing purpose.
Public railway .. o

Dwelling-house, witZ with the consent in wrltmg, of the occuplel s
Ditto, without such consent . g3 i o 5P o
Factory, not belonging to Government vo Qe I S o .
Church or chapel A oo oo . . oo o
University, college, or school Gt bt e i e
Hospital or public institution .. . 5 .o e : oS
Town hall or court of justice .. L e kX i (8 .
Covered market . ok .

Theatre or bmldmg wherein persons are accustomed to assemble. .

Public building in charge of the Commissioners of Her Ma.]estys Works
and Public Buildings.

Factory or magazine occupied by a Secretary of State, the Commissioners
of the Admiralty,-or other Department of the Goveinment, with the
consent, in wntmgt; of the Secretary of State, Commlssmnels, or Depart-
ment. “ ’ o2

Ditto, wztlwut sueh consent; -
Palace or house of residence-of Her MaJesty, Her Heus, and Successors, .
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APPENDIX
Handed to the Committee by Colonel A. Ford, one of ectors of Explosives.
TABLE SHOWING DISTANCES FROM PROTECTED WORK 3 AZINES AND OTHER DANGER BUILDINGS.
i : i - : Sl otec 'k i i i through the intervenin ound
IN any (;:rasniowl\:llllgri lllzleled!?;otecti‘d W(t)ll)‘ktlsp eﬁfctwdel.{;\ Tscreened from the Magazine or Danger Buildir ()?lth.eﬁ' ll)y thg na,i(:iura,l fiatll;reslff ﬂ?ie dgrlc;und or by good and substantial artificial mounds of earth ¢ se of such height that a line drawn from an;i part c;f the lzfléwga,sz otthanegdelzl'c]él;ﬂdfﬂi% El?sztx:zcgaslﬁoc;f‘; nthi; lzil%t%;ﬁile X\Vficﬁli);nrggszzgrz Ow;li g;ﬁ“te gugln (o vg;a ré,,;ris e
L » the distance from that Protecte ork (except for quantit; ; f) will be reduced one-half. Provided that when a natural hill o 1 S as for s oT 1. which i ini f a Government Inspector justifies a further v )
distance from Her Majesty’s Palaces to be less thau( tt\?: Ix)m'lZ;, quantities of 1,000 Ib. and un = 1l so mtervenes as to afford a degree o , which in the opinion of a Go 4 J
> " B 5 . . 3
The figures in italics are the distances to ' observed when Gunpowder only is to be stored or other Explosives up to the equivalent of 5,000 Ib, owder, every half pound of such other explosive (with certain exceptions) being reckoned as 1 Ib. of Gunpowder.
I ! . ;' 4’ { ' | \ . . . £
AMOUNT OF KXPLOSIVE TO BE 4 | , 1 { 9 ; ’ 3 » 10 ’ 15 B ‘ 95 30 ‘ £5 4 “tggs” . tizs” : Hiens?
ALLOWED IN " THE.. MacAzive ' “ ton ™ tons . « “ tons™ “tons” - “ tons” “tons” 1 |- tous | - 0 92,000/ 94,000| 96,000/ 98,000/ 100,000
on Daxeun Bonome ... pounds| 500 (1,000 2,600 [3000 | 4000 5000 .}6,000 7,000 5,000 | 9,000 | 10,7 |1-€] 12000/ 13,000 14,000/ 15,000 16,000{ 17,000/ 15,000{ 19,000 20,000 22,000/ 24,000 26,000] 5,000 30,000 32,000 34,000/ 35,000 000 45,000 £4,000| 45,000 65,000 50,000 52,000] 54,000 56,000| 5,000 60,000 62,000/64,000] 66,000 68,000 70,000 | 72,000, 74,090/ 76,000, 75,600/ 80,000 | 82,000 $1,000| 86,000/ 88,000| 90,000 )
DISTANCES T0 BE KEPT CLEAR ‘ " !' 1
FROM— l ‘
Room used in connection with [ : |
the magazine, in pursuance of | N - 5 96| 97| 98l 99 100
Section 46 of the Act..  ..| yds. 5| 50| 51| 59 54| g 9| 56 56| 57| 57| 58| 58| 59| 59| 60| 61| 62/ 63| g4 65| 66| 67| 68 @b 70| 71| 72| 73| 74| 75| w6 | 77| 78| 79| 80| 81| 82 ) 83| 84| 85| 86| 87| ss| 89| go| 91| 92| 93 95
35 < | ;
Workshop used in connection ‘
with the magazine, in pur- I
suance of Section 47 of the

7 : 92 | 1 196 | 198 | 200
Act (see note (b)) 178 | 180 | 182 | 184 | 186 | 188 | 190 | 192 | 194

J ) .
75 102 101 | 102 10 11 12 118 114 | 115 [ 116 [ 117 [ 118 [ 119 | 120 | 122 | 194 126 1128 | 130 132 | 134 | 136 §|140 | 142 | 144 | 146 | 148 | 150 | 152 | 154 | 156 | 158 | 160 | 162 | 164 | 166 | 168 | 170 | 172 | 174 | 176
- ,

50 90
Mineral or private railway, | ‘
whether worked by steam or I ‘ ; . 3 ~
otherwise - .. 2 el e " o . . i ¥ v » » » » » ” )

. . . 4 9 ” 2 3 1] ” 2 2 9 ” | ” 2 » ” i ” 3 ” ”
nghway or public footpath .. e - = :: ” 9 - - - X 2 o :, 8 :: ’: " % Y 2 2 2 2 2 2 A P " :: :: :: = 5 ~ T 3 ) ) » » ” 2 E1) ” ” ” ” » » ” ”» »

Promenade or open place of 7 » ’ E) ” »” ’ » » S v 9 5 » )

resort for the public or for

persons carrying on any " g 55 " -

trade or business .o .o 9 s 5 i ' o ” o o 5 5 o 5 s : l % 9 2 9 » PP 2 ”» ” D) ” 2 IT) » 99 ” ” tE) » LX] 9 ” ” 3 5 o i
Canal or navigable water » ; 2 ” 4 -y 7 - N e .| ” ,, : I T » I » L BT A o &

Dock 3 “ 2 ” ” LR 2 2 2 2 ” 2 ” » " ” ” D 2 » s 3 » ” ” ) ” ” 2 2 4 % o ’ s » ” » » " ” » » % b 2 e Y

C .. . .o .. 3 = ’ ’ . ’ 5 s a - 5 | " ” Y] Y] » ” ” 2] ” 1 4 "
River wall or sea water. . . - i | i ? 2 /i ? » 2 ” ”» ” ” ” ” ” 9 L) 9 » 2 b i 2 i i 9 ” ’ ” 2 1] ’ ”» 3 ” » » b y 3] 9 ” 1)

5 5 ” » ” tH) I ” » 2 2 9 1) » 1] ” E1) Y] 2 Y] Yy ’ 5 % 5 3 3 7 3 Lh) » ” 9 1] 7 ” 2 . ) ” ” ” ” ”
Pier or jetty .. b . \ Al il ; 3 - 3 ’ ¥ o 4 S S 5 5 5 35 % - » » ; : ¥
Reservoir . ) 2 ”» E: L] ” 9 ’ - 9 ” 2 1 2 ) 37 il 9 %) 2 1 ” 2 ” L2} ” 9 w < , o L i 5 3 b A = 5 ” 5 % 9 PP » ” 9

i R > » 7 2] ’ ” »n » 33 ) ” 2 ” ) . ” ) ) ” ” 2
Room or workshop in con- 12 X ; ) ” ” » » 2 s ” » » ) )
nection with another maga-
zine, store, or registered t : , " . 0 5 | 790 | 805 | 820 | 835 850
3 e A = > - M . = 0 51670 | 685 | 700 | 715 | 780 | 745 | 76 Vi
premises .. | % 150 | 200 | 200 | 200 21 1205 | 210 | 215 | 220 | 225 | 280 | 235 | 240 | 945 250 | 265 | 280 | 295 | 310 | 3925 | 340 | 355 430 | 445 | 460 | 475 | 490 | 505 | 520 | 535 | 550 | 565 | 580 | 595 | 610 | 625 | 640 | 655
100 | 150 | 175 l
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”» 2] ” ” 9 ’
or any shop .. e T 5 A e e 5 55 5 > ’ ” ”» ”» » ” » ” 2 2 2
. . 2 2 ” 9 2 7 L . & £}) ” ” ] 2 ”
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machine, or for any manu- 5 " e - _ ,,

facturing purpose : | 5 - i A 0 ” ” x ” ” 4 g 825 | 835 850

_ 15 R L 3 ¥ - L2 3~ 9971 b sanh ek » » 1 2 5 9 e » ; s » » 3 5 2 2 2 a2 4/ 3 695 | 705 20 | 735 | 745 | 760 | 770 | 785 | 800 | 810 o 2
: ) hos : | = : R e ) =Fo | =5z | 575 3 5
Public railway .. . » | 210 96 ‘210280 | 285 | 290 | 300 | 305 | 310 | 815 | 335 | 330 | 315 | 335 | 520 380 | 395 | 410 | 430 485 | 500 | 510 | 525 | 540 | 550 | 565 | 575 | 590 | 605 | 615 | 630 | 640 | 655 | 670 | 680 | 69 7
Dwelling-house, with the con-
b}
sent, in writing, of the 30 | 745 | 7 5| 820 | 835 850
2 55 ’ 760 | 775 | 790 | 805 2
i p 5 5| 220 | ¢ 35 | ¢ 25 - 505 | 53 5 5 . 1 25 | 640 | 655 | 670 | 685 | 700 | 715 | 730 | 745
occupier e o iy 17, r}lSO 190 | 200 ‘ 205 | 215 | 220 | 230 | 235 | 245 250 | 265 | 280 | 295 310 | 325 | 340 | 355 430 | 445 | 460 | 475 | 490 | 505 | 520 | 535 | 550 | 565 | 580 l 595 | 610 | 625
;s , » , | ‘
Dwelling-house, without such : , } . 5| 3,370| 3,435 3.500
ouse, with uch : " e B 9570l ¢ 7 j| 2,915 2,980, 3,045/ 3,110| 3,175 | 3,240| 3,305/ 3,370| 3,435| 3,
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W Sl Ty Lo X ( | .
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Co 50 . T o * o ~ » s ” 2 = . : ” 3 ) 2 » 3 " 5 3 ” s . 4 5 , ¥ ¥ - 1 il " 5 b % o 9 9
1.0 By 1. - ; ot ’ 2 » ” 2 » - - - - - » » 2 2 s a 5 . Py ” ” 1] 2 1
T : f)ulldmg swherein 3 1 " ” ’» ” ” » » L) 2 :
”
+ per are_accuskomed to '.
: e ! ; f » ” » 2 » 2
asserul !t.i ‘ .o .o .. 3y 39 9 2y . 2 0 9 9 ] " " 5 5i > & 55 ~ ’” ’ s 29 Y} ” 2 29 2
Public: building in charge of & z £ b g S - g . e B J ” & . 2 < = 2 2 2 2 ] 2 e * ¥ 5 i h i i
“th.e Commissioners of Her . J L
e c . : ! | -
Majesty’s Works and Public . - b ' { :
Buildings .. s o : ' ; g ! 1 X > - ; = s + » 1 ” » )
Factory gr magazine occupied b ’s B o # = & 2 2 % 2 4] g” 2 = = By = § > | 7 2 » ” " ” ” 2 , » 0 » » 2 » ) » ) » ” ” » ” 32 2 2 2 L
by a Secretary of State, the I !
Commissioners of the Ad- | '

miralty, or other Department
of the Government, with the
consent, in writing, of the
Secretary of State, Commis-
sioners, or Department o o =

: B D) 5 :
Do.  without such consent | | 830 | 1,520/ 1,780/ 1,350 1,805) 1,825( 1,850/ 1,870| 1.390 1,510/1.930
585 | 880 | 1,320\ 1,540| '1,760| 1,790| 1,520] 1.850] 1,880 1.905|

L]
2 7

B - | ks - b » 2 s 2 2 | s 3 " y 9 ) 4 ) 9 ” » » LN g = 32 el 5k e 219r T
950 L3 1300 s =i, = s = 550 2 073 2,005 2,1102,145) 2,180 2,215 2,955 2,200 2,825 2,860 2,395 2,40 | 2,465 2,500 2,535 2,570/ 2,605 2,640 | 2,675 2,710| 2,743| 2,780| 2,815 | 2.850! 2,885/ 2,520 2,555 2,690 | 3,025| 3,060, 3,100| 3,135 3.170

w3 2 . . 9 2 ) W 9
3,203| 3,240/ 3,275, 8,310/ 3,345 | 3,380 3,415| 3,450/ 3,485| 3,520

Palace or house of residence of
Iier Majesty, Her Heirs and
Successors P .. | miles | 2
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NOTES.—(a ) This table furnishes the basis on which applicat
(6.) Buildings and magazines inside a factory will be
(c.) Detonators may be kept in an annexe near to or

Sor Licenews wiil e comsidered, but is susceptible to modification under special circumstances, : i
fved 55 posserve the @stance from each other specified in the second (Workshop) line of the table. The same rue will apply to two op more magazines, not in a factory, belonging to the same occupier or by mutual consent of the respective occupiers.
& maemmme ander the following conditions :—

(1.) The amount of explosive contained in the

: : i ] . f course less.
WSS men smoeed 100 1b., reckoned in the proportion of not less than 24 1b. «of explosive per 1,000 detonatorg (This proportion, represents roughly about 44,000 detonators of “ sextuple” strength ; with detonators of greater strength the number would be of ¢ )
(2.) The detonator annexe must be so constru

Sne 3o0 less thae 2 feet of masonry and 3 feet of air-space shall intervene between any detonators in such anne fhnd the interior of: the main magazine.




To face page.7].

PLATFORM AT OUTER BUTTS, SHOWING DAMAGE DONE BY EXPERIMENT 2.

N

by
/D 7

:\ “;\Q
; ‘\\\w

7

o

/

v

/

.

)

—_—

—

_—

= \\t\\\\A\\\

S

/

=
=S

A

j t’s hide.
This shetch shows construction of Platform. The surface, however, was covered with Elephan

_Q. (%
7 ‘ §
=:—" o §
{ O
> ) § il _vS
24 5
& ,E
=
837
SR

(i

APPENDIX XV,

Bursting or BArnrurs conraNiNG E.X.E. Graln.

A mixing tub, containing 90 b, . X.E, grain, was placed on centre of
platform (construction described below) covered with 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 blo

wn to pieces, explosion violent, no
damago 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 tension primer inserted through
the hole into the powder and firod, 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 broﬁen, and baulk under the explosion, broken
and driven into the ground.

a4 wooden

E. BAINBRIDGE, Colonel, R.A.,
Superintendent Royal Laboratory.

lst March, 1894.

APPENDIX XVI.

¥
SuMMARY of Causes whence Accidents in the Manufactu

proceed.  Prepared by Colonel Majendie,
Inspector of Explosives.

re of Gunpowder may
C.B., Her Majesty’s Chief

A—Causes immediately connected with Tools or Machinery.

1. Inherent defect in construction of machinery or implements.
2. Defective working of machine or tools, due to—
(1.) Fracture or distortion by wear or otherwise.
(2.) Clogging.
(3.) Other disturbance.
(4.) Improper application.
3. Fall of tool ox portion of machinery.

4. Heated bearing.
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APPENDIX XV.

BursTinG oF BARRELS coNTAINING E.X.E. GrAIN.

’s hide.

A mixing tub, containing 90 b, E.X.E. grain, was placed on centre of a wooden
platform (construction described below) covered with 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 tension 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.

5x3x10.0

E. BAINBRIDGE, Colonel, R.4.,
Superintendent Royal Laboratory.

1st March, 1894.
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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.
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PLATFORM AT OUTER BUTTS, SHOWING DAMAGE DONE BY EXPERIMENT 2.
This sketeh shows construction of Platform. The surface, however, q:as covered with Elephant
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A—Causes immediately connected with Tools or Machinery.
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4
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1. Inherent defect in construction of machinery or implements.

E
=

:
e

2. Defective working of machine or tools, due to—
(1.) Fracture or distortion by wear or otherwise.
(2.) Clogging.
(3.) Other disturbance.
(4.) Improper application.

3. Fall of tool or portion of machinery.

4. Heated bearing.

5. Ignition caused in repairing or cleaning machinery.

(45)
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List of Explosions

APPENDIX XVII.

and Fires at the Royal Gunpowder Factory, Waltham Abbey, from 16th June, 1870, to 13th December, 1893.

Date and hour. House. Nature of accident. Injuries to workmen. Damage to buildings. [ Damage to plant. Cause of accident.
baF 1 2
16th June, 1870, Press house and granu- | Explosion of “press | Five men killed, ten in- | Both buildings, also the ] Completely ~ destroyed | Probablydue to a particle of iron or grit in the “press
11.12 a.m. lating house, Lower cake ”” while unloading Jjured. machinery in them, (in both houses). ! ecake,” which was being separated, after pressing, by
Island. press, the granulating completely destroyed.

28th February, 1871,
8.30 p.m.

17th July, 1871,
10 p.m,

21st May, 1873,
12.15 pm.

25th July, 1873,
9.30 pm.

6th October, 1873,
9 pm.

19th May, 1874,

1 a.m.

~15th July, 1876,
12,15 a.m,

Giroup “ A" steam mills,

No. 2 mill, mill head

No. 10 mill, Lower Island

No. 9 mill, group “A”
steam mills, .

No. 6 mill, mill head

e

No. 1 mill, mill head

X}

No. 1 mill, mill head

house subsequently ex-
ploding.

i@

Explosion  of

charge ”’ of gunpowder.

n | Mr. Edward TFindlay,
charge” of gunpowder. assistant master worker,
and Mr. Seely of the
Kame’s Company,
severely burnt.
losion of “mill charge™] None o .
or pebble powder.
Explosion of “dust | None oo e o
charge™ of gunpowder.
Explosion of “green | None . o oo
charge™ of pebble
powder.
Mill “fired” while run- | None e 0 .o
ning on. charcoal.
Explosion of picrie powder,| None . . .
(57 per cent. saltpetre,
43 per cent, picrate of
ammonia).
Explosion of a *““green | None . . oo

No damage by the actual
explosion (which was
slight). Slight damage

'by fire.

Very slight o

Considerable, estimated
cost of repair at 75/. to
1007,

Very slight .

None e

None

A few panes of glass in
skylight broken and
canvas roof torn off in
a few places.

None o -

..| Runners and mill

slightly injured.

Not serious

Noue Ap o

None

None

None

bed

one of the deceased men (Simpson), who was using
the regulation spud and mallet, when the explosion
took place. :

Explosion took place immediately after the runners had
been set in motion. Probable cause not stated.

Not stated.

Could not be ascertained.

Probable camse, a gunmetal bolt, which held the

“plough ™ to the plough-arm, broke, and the ranners
| “skidded™ over it producing iriction enough to
| cause explosion.

«.| Mill had been under repair, ind was run ‘on' charcoal

.

previous to being puf ‘der. Cause of “firing”

not discovered.

AMust have been due to the accidental presence of some
particles of iron or grit upon the bed of the mill.

No apparent causc assignable. Probably occurred
through one of the runners coming in contact with
the bed.
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3 g g ] E (ls %zﬁ :2 "m::gi = 4 7. Knife blades, &. Found in charcoal mill while grinding. 20th September,'186l.
":,‘ g = = o ! S 2 e : ' . k )
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“ 2 z N > lating machine, after having passed through, the top pair of rollers. J anuary, 1864.
o
Cad - c, o . . . . »,
| S ¥ g § o g, & 5 10. Pieces of iron, 3% inches by 1} inches, }inch thick. Found inthe press plates of
- 54 - D T e o . .
| fdogpd vl Bui Bl g en @By SR o " No. press while loading tho press. dth August, 1804
g ; g HE g o & & 4 3 :
i 4| B4 e mel gd g & Fonhag M = 11. Coper bolt, 1} inches diameter head, 8% inches long. Found on the bed at the
= s = = s 0 ~ n S e P ’ th her and
| g2 gg 3% S8 2R 23 Bl =P S o o north end of No. 4 mill. It had been brought there in a dust charge, aﬁ Me W?g e
- . - o . s T n
3 g 5o e 27 A = = £ art of the nut were found in the oranulatine machine next dav. 19+h Maw
‘ g | @ g Tl e = LR | P
- [ -
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12. Copper bolt, § inch at head, 2} inches long. Found under the curb of No. 6
mill. This bolt belonged to a reel at No. 1 dusting house, and was sent from there iu
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 Head; both mills on dust charges of
R.L.G. 13th June, 1866. ;

13. Copper bolt to fasten screens to frame, 1% inches at top, 24 inches long.
Shaken out of the lower screens of No. 2 granulating machine, having been taken up
with the chucks, and passed all through the machine.  13th December, 1866.

14. Piece of iron, 24 inches long, % inch diameter. Found in a bundle of dogwood
at the cylinder house. 19th May, 1868.

15. Pieces of iron, from 5 inches to 8 inches long, 4 inch diameter. Found while
picking dogwood charcoal at different times. 15th December, 1868.

16. Guit. Found in new magazine, having fallen from joints of brickwork. 16th
July, 1869.

17. Copper bolt to fasten plough, 3 inches long. TFound on the bed of No. 12 mill,
north end, while the millman was uncharging, the ranners having passed over it several
times without causing explosion. 31st August, 1869.

18. Steelneedle. Found in L.Gt. powder received from Upnor, while examining at
Purfleet. 22nd November, 1869,

19. An iron rivet head. Found in charcoal mill while grinding common charcoal.
13th April, 1870.

20. An iron rivet head. Found while picking charcoal,  April, 1870,

21. Small pieces of iron. Found in cotton waste supvlied for cleaning machinery
in powder and other houses. September, 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 Purfleet for redusting
March, 1871.

24. Copper tack. Found in a barrel of blank R.F.G. powder while being sifted in
the Royal Laboratory, Woolwich. 15th August, 1871,

25. Copper nails and piece of copper hoop. Found in a barrel of returned Service
1..G.. powder sent to Woolwich for small-arm ammunition. 1871,

26. Clay pipe. Found while picking dogwood charcoal; it had been enclosed in a.
bundle of dogwood, and was burnt with it. 5th July, 1872.

97. Small stones. Found at Woolwich, in a barrel of powder, marked (Powder,
L.G., 100, redusted, July, 1872). 13th August, 1872.

28. Copper nail, 2 inches long.  Found in a piece of picric mill céke, on breaking it
" up for granulating. 19th December, 1872.

99, Stones. Found at No. 1 dusting house, while sifting F.G. powder for redust-
ing. 20th December, 1872,

30. Stones. Found at No. 1 dusting house, while sifting F.G. powder for redust-
ing. 24th December, 1872. ;

31. Copper nail and caked powdei'. Found at Royal Laboratory in a barrel of L.G.
powder, marked from examination, 1872. February, 1873.

32, Bullets, cartridges, caps, &c. Found in powder received from Purfleet for
" redusting.  February, 1873.
33. Bullets. Found in F.G. powder, received from Pwfleet for redusting.
February, 1873,

24, Tron boit, 4% inches long, & inch in diameter. Found in a barrel of R.L.G.
powder, by Captain Majendie, R.A.

35. Refuse, hair, &e. Found in powder at Purfleet, returned for examination.

36, Copper chisel, 3 drams measure, iron stones, &e. Found in powder sent to
Waltham Abbey, for redusting.

37. Pieces of iron. Found while grinding charcoal.

38. Copper bolt, 3% inches long, 1 inch diameter of head, {from the outside plough
of No. 6 mill. Found in the bed after causing the explosion of south end of mine.
25th July, 1873.
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INDEX.

(The Numboers refers to tho Questions).

A.
Accident—
Account of, by II, Skinner, 719-31, 887-97.
5 w Ulayden, 490, 894,
5 s Larman, 490.

5 ,, Hare, 490.

Causes of, suggested, (Findlay), 421, 489; (Nathan), 656; (Beales), 1024; (Jackson), 1237 ;
(Iiphgrave), 1561-7, 1596-8; (Johnson), 1716-18; (McClintock), 1900-1.

Character of, (Findlay), 274, 281 ; (Sale and Huleatt), 533. )

Point of origin of, (McClintock), 30-1, 1902-4; (Findlay). 455; (Nathan), 657-9; (Skinner,
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. 1

Accidents, previous, at Waltham, (McClintock), 217 ; (Beales), 1025-30; (Jackson), 1216-17.
AnpErson, Dr. W., evidence of, 1-7.

B.
BaAwey, foreman—
Character of, (Chittenden), 1161.4; (Ephgrave), 1545-7.
Found in river, (McClintock), 11; (Skinner}, 729 ; (Jackson), 1179.
Searching by, (Wraighte), 1462-4.
Statement of, (Findlay), 490 ; (Jackson), 1227-9.

Barrels of powder—
Description of, (McClintock), 37-40; (Findlay), 285, 485-6.
Mode of bringing into cam house, (Nathan), 561-3, 626-9, 649-53 ; (Skinner), 732-42 ; (Beales),
1009-18; (Chittenden), 1128-9; (Brace), 1254-72 ; (Ephgrave), 1538-41.
Mode of bringing into cam house. regulations as to, (Nathan), 626, 637-44.
Remains of, in house after explosion, (Findlay), 472 ; (Nathan), 566 ; (Jackson), 1194-5.

BravLes, master wmillman, evidenceo of, 962-1061,

Boat—
“(Clean” area of, (Findlay), 268-9.
Damage to, (McClintock), 41-2 ; (Findlay), 287-90; (Jackson), 1197.

Boatmen, duties of, (Brace), 1246-73,
Brace, A. W., boatman, evidence of, 1246-73,

¥

C.
Cam house—
Description of structure of, (McClintock), 12, 23-6, 32, 200-5 and 1881 ; (Findlay), 240-57 ;
(Sale and Huleatt), 505-9, 521 ; (Nathan), 631-2, 697 ; (Ephgrave), 1577.
Heated by hot-water pipes, (Ifindlay), 417.
History of, (McChintock), 28 ; (Sale and Huleatt), 503-5.
Lighted by electricity, (McClintock), 168-71; (Findlay), 267 ; (Sale and Huleatt), 510.
Provided with lightning conductor, (Nathan) 697.
Washing of, (Findlay), 1836-44 ; (McClintock), 1905-9 ; (Ford), 2041-8.
Cam Maclines, See Machines.
Carr, ., (Skinuer), 727, 888-9.
Carrrenpen, W, J., Foreman, evidence of, 1062-1167.
COraypen, statement of, (Findlay), 490 ; (Skinner), 894-5; {Ephgrave), 1568-72, 1611 ; (McClin-
tock), 1891. ¢
“ Clean”—
Area of cam house, (Findlay), 256-8, 1748-52, 1812-7 ; (McClintock), 1876.
Shoes, use of (Findlay) 268. '-
v » by boatmen, (Skinner), 800.
(45) M 2
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Clothing—

Changed in shifting room, (McClintock), 73 ; (Findlay), 880-2; (Beales), 975 ; (Mumford),
1864-70; (Wraighte), 1456 ; (Ephgrave) 1496.

Tmproper, (McClintock), 66-8 ; (Nathan), 573-7.

Inspection of, (McClintock), 65; (Findlay), 383; (Beales), 972-5; (Chittenden), 1130-4;
(Mumford), 1869-73 ; (Wraighte), 1457-64 ; (Ephgrave), 1496-1501, 1559.

OF ‘men at time of accident, (Skinner), 750-1, 797-8; (Beales), 971-2, 1008; (Jackson), 1193.

Regulation, (McClintock), 57-9, 96-7, 103; (Findlay), 877-80; (Beales), 1061; (Mumford),
1363-8; (Wraighte), 1454-5 ; (Ephgrave), 1497-1500.

Regulations as to, (Nathan), 614-7; (Skinner), 839-41.

Complaints as to machines, &c., (Nathan), 585 ; (Skinner), 900; (Mumford), 1322-3, 1834-40 ;
1898-1400 ; (Wraighte), 1465-8, 1475 and 1475a. ; (Ephgrave), 1520-2 ; (Johnson), 1665-6 ;
(Findlay), 1784-5.

Continuing certificates of private factories. See Home Ofice.

Contractors’ men, searching of, (Craggs), 940-52 ; (McClintock), 1848-56.

Corridor outside cam house, (Sale & Huleatt), 541-5 ; (Skinner), 870-81.

Cotton waste, disposal of, (McClintock), 211-2; (Skinner), 852-6 (Ephgrave), 1529-82; see also
Sponge Cloths.

Cracas, H., Inspector of Police, evidence of, 907-61.

D.

Damage to buildings, (McClintock) 21 ; (Sale and Tuleatt), 527-33.
Danger buildings, construction of, (McClintock) 160-7.

Dining rooms—(McClintock) 104-11 see also Meals.
Access to, (Findlay), 468.
Lighted by gas, (Findlay), 469-70.

Doors of cam house, (Nathan), 632-6; (Skinner) 837.

E.

Electric light, (McClintock), 168-77; (Findlay), 415-16; (Nathan), 669-73; (Skinner), 899;
(Ephgrave), 1487-9.

Engineer, Chief, (Beales), 996.

ErncrAvE, George, Foreman, evidence of, 1480-1635.

Eaplosions—
Interval between, (McClintock), 16-17 ; (Skinner), 720-5, 890.
Number of, (McClintock), 16, 80 ; (Skinner) 889 ; (Jackson), 1178, 1198-1200.

Ezxplosives Act, 1875. See Home Office.

g = § F.
Felt-roofing. See Roof.
FispLAY, Mr., Master Worker, evidence of, 236-499 and 1725-1844.

Fire, character of at accident, (McClintock), 28-9; (Findlay), 273, 281; (Nathan), 553, 567 ;
(Jackson), 1177, 1196, 1233-4.
Fire-engine and appliances, (Jackson), 1206-17.
Fireman, duties of, (Jackson), 1170-3.
Fires near cam house, (McClintock), 206-10; (Findlay), 419-20.
Floor of cam house—
Raised, (Findlay), 259-60; (Sale and Huleatt), 539; (Nathan), 559-60; (Skinner), 734-5;
(Brace), 1255 ; (Ephgrave), 1541.
Covered with leather, (Findlay), 256, 1840 ; (Sale and Huleatt) 509.
Cleaning of. See Cam house, washing of.
Forp, Colonel A., one of H.M. Inspectors of Explosives, evidence of, 1913-2060.
Ioreman—
Duties of, (McClintock), 51-6, 1857-67; (Findlay), 383, 397-9 ; (Nathan), 577-80; (Skinner),
756-7; (Chittenden), 1062-78; (Ephgrave), 1494-6. ;
Supervision of, (McClintock), 83 ; (I'indlay), 400-2 ; (Beales), 962-3; (Chittenden), 1062-70.
TFootboards in shoe-room, (Ephgrave), 1535 ; (Findlay), 1750-1, 1812-17; (McClintock),1878 ;
(Ford), 2038-40.

G.

Granulating house, unlined, slate roof of, (McClintock), 165 ; (Findlay), 833-4.
Grit—
Exclusion of, (McClintock), 156-67 ; (Findlay), 815-40, 1772-6, 1823-9; (Ephgrave), 1619-22
On open platforms, see Platforms.
* On “ clean ” shoes, (Beales), 1053-60.
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H.

Hare, B., boatman, statement of, (Findlay), 490.

Home Office—
General and special rules under Explosives Act, (Ford), 1945-53, 1957-8 (see also regulations).
» » " 9 penalties for breach of, 1954-6, 1977.

5 % 7 " to be posted up, 1946-7, 1976.
Inspection of private factories by, 1060-1, 1966-9, 1992-4, 2031.
System of granting continuing certificates to private factories, 1917-18, 1957.
5 licenses to private factories, 1919-23, 1928-34, 1938-40.
. = amended licenses to private factories, 1924-7, 1935-7, 1941.
Regulations relating to clothing worn in danger buildings, 1959.

55 % construction of " 2007-8, 2049-50.

% o disposal of oiled rags used in danger buildings, 1970-1, 2057-8.
5 3 exclusion of grit from dangor buildings, 1980-3.

5 ¥ numbers of workpeople in danger buildings, 1997, 2002.

o 5 quantities of explosive in dangor buildings, 1929, 1990, 2003-4.
o 3 ropairs oxecutod in danger buildings, 1972-5.

i it goparation of danger buildings, 1928-37, 2005-6, 2029-30.

i Es gmoking in danger buildings, 1988-89.

# - taking meals in danger buildings, 1984-7.

e 5y uso of steel tools in danger buildings, 1978-9, 2009-14.

5 enforcement of, 1977,

»  penalty for breach of, 1943-5.
Hours of work of men in cam house (McClintock), 50, 225.
Hureatr, Captain, Royal Engineers, evidence of, 500-45.

I.

Injuries to men, nature of, &c., (McClintock), 13, 19; (Findlay), 456-7; (Nathan), 682-3;
(Jackson), 1181-92, 1223-31, :

Inspection—
* * Of danger buildings, (McClintock), 218-21; (Beales), 962, 1019-23; (Findlay), 1808-11 ;
(Ford), 2015-19. -
Reports of, see reports.
Of cam house on night of accident (Beales), 969-76.

.

J.

Jackson, K., Fireman, evidence of, 1168-1245.
Jusninas, J., (Skinner), 728 ; (Hphgrave), 1612,
Jonnsox, B., Mechanic, evidence of, 1636-1724.

K,

Knives, introduction of, into factory, &ec., (Beales), 1042-8 ; (Mumford), 1357-9 ; (Ephgrave), 1600-4 ;
(McClintock), 1879-50.

L.

Lamps, electric hand-, in use, (Findlay), 447-54; (Nathan), 592-6; (Skinoer), 789-91; (Beﬁles),
1006-7 ; (Ephgrave), 1489-93.

Laryan, H., statement of, (Findlay), 490.
Latrines, (McClintock), 100-1.

M.

McCrinrock, Colonel W., Superintendent, evidence of, 8-235, 1845-1912,

Machines—

Alterations of, to be determined, (McClintock), 1898-9.

Bought in Germany, (McClintock), 27 ; (Findlay), 305.

Complaints as to, sce Complaints.

Defects of, (Skinner), 815 ; (Beales), 991 ; (Mumford), 1328-6 ; (Wraighte), 1414, 1428, 1475;
(Ephgrave), 1509-10, 1523-6, 1609, 1629-32; (Johnson), 1677-96; (McClintock), 1889-90.
See also Pins and Plungers.

Description of, (McClintock), 182; (Findlay), 806-7, 479-80; (Skinner), 784-5. Seeg also
Appendix IT.

' He;)itin§, of, (McClintock), 227-9 5 (Nathan), 588; (Skinner), 806-7 ; (Ephgrave), 1528, See

also Pins.

Regulations concerning, see Regulations.
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Machines—cont.

Repairs to, (McClintock), 116-28, 193 ; (Findlay), 481-4, 1735-42, 1755-8; (Nathan). 590;
(Skinner), 774-5, 788 ; (Beales), 997 ; (Chittenden), 1079-87, 1093, 1097-9, 1107 ; (Jack-
son) 1245; (Mumford), 1285-1321, 1344-52 (Wraighte), 1418-29, 1475a-9 ; (Ephgrave),
1511-18, 1517 ; (Johnson), 1640-64.

Responsibility for, (Beales), 994-6; (Chittenden), 1076-8.

Use of, considered safe, (Findlay), 302, 349, 428, 433, 493 ; (Nathan), 586, 698 ; (Skinner),
811, 900-4; (Mumford), 1336-40 ; (Ephgrave), 1521-2; (Johnson), 166776 ; (McClintock).
1912.

Washing of, (Nathan), 605-6; (Skinner), 857-60; (Chittenden), 1089-923 (Mumford), 1824-6 ;
(Findlay), 1798-9.

Working at time of, and after, accident, (McClintock, 131 ; (Findlay), 422-4; (Skinner)
788.7, 830-5; (Jackson}, 1222, 1244; (Ephgrave), 1508 ; (Johnson), 1672.

Masgsey, H., (Skinner), 727.
Master Millman. See BEALES, A.
Matches—
Exclusion of, rules for, (Nathan), 620; (Craggs), 917-21. Sec also Regulations.

Found in factory grounds, &e., (McClintock), 91; (Findlay), 407, 1787-8 ; (Craggs), 957-8.

Possession of, instances of, (McClintock), 69-71, 80-2; (Findlay), 405-6, 408 ; (Nathan), (21 ;
(Skinner), 778 ; (Craggs), 932-3; (Ephgrave), 1542.

Possession of, penalty for, (McClintock), 92-5; (Findlay), +12-4. See also Zegulations.

rO” ~

Mais for wiping dirty shoes on, (Beales), 1051-5; (Wraighte), 1444-9 ; (Ephgrave), 1535-7;
(Findlay), 1748-52 ; (Ford), 19835,
Meals—
Not taken in danger buildinﬁ'. (Rindlay), 46465 (Mumford), 1360-2.
Taken in dining rooms, (McClintock), 61-2 5 (Iindlay), 4605, 1831-5 5 (Skinner), 707 ; (Beales),
982-3; (Mumford), 1363 ; (Wraighte), 1471-4 ¢ (Iphgrave), 1553-4,
Taken in shooe hole of cam house, (Skinner), 707-19; (Beales), 93490, 1044-5 5 (Mumford),
1853 ; (Ephgrave), 1688-6; (Findlay), 1831-5; (McClintock), 1876-9.
Mechanic, duty of, (McCUlinfock), 124-7 ; (Nathan) 590-1, 609 ; see also Jomnsox, L., evidence of.

Munrorn, S.—
Tvidence of, 1274-1409
Statements of, at inquest, (IMindlay), 497-9.

N.

Namirax, Captain F. L., evidence of, 546-698.
Night work —-
(McClintock), 215-17; (Findlay), 408-4; (Skinner), 898-9; (Ephgrave), 1484-6; (Iford),
. 2014-6.
Supervision of, (Findlay), 404, 1808-11; (Nathan), 582-3 ; (Beales), 966,1031-3 ; (Chittenden),
1071 ; (Ephgrave), 1550-8 ; (Ford), 2016-9.

0.

Oiled rags, &e. See Cotton Waste and Sponge Cloths.

P.

Pay of men, (McClintock), 230-5, 1894-5.

Penalties for possession of matches and breaches of regulations, see Matches and Regulations.  Sec
also Home Office.

Pins of cam machines—
Made of gunmetal, (McClintock), 134, 138. "
Breaking of, (Findlay), 346; (Skinner), 898; (Chittenden), 1081, 1096; (Mumford), 1285,
1320, 1328; (Wraighte), 1465 ; (Ephgrave), 1509 ; (Johnson), 1650-1, 1688.

~ Clogging and heating of, (McClintock), 185-7, 185, 228; (Findlay), 350-2, 497-8 ; (Skinner), .

806-7, 813 ; (Mumford), 1825-85 ; (Wraighte), 1414-16: (Ephgrave), 1509, 1525-7, 159:-4;
(Johnson), 1644-5.

Washing of, (McCiintock), 139-41; (Findlay), 347-8; (Nathan), 0605-6; (Chittenden),

1089-92 ; (Mumford), 1824 ; (Wraighte), 1414-18 ; (Ephgrave), 1509.
Pipes—
Possession of, (Craggs), 926, 936-9.
Regulations as to, (Skinner), 833-6.

Platforms—
State of, (McClintock), 85-7; (Nathan), 629; (Skinner), 800, 864-8; (Beales), 1054-5;
(Mumford). 1407 ; (\Wraighte), 1449-53.
Stucture of, (Nathan), 557-8,
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Plangers of machines—

Made of gunmetal, (McClintock), 188. ;

Breaking and loosening of, (McClintock), 187-91: (Findlay), 353-8; (Skinner), 808-12;
(Beales), 991-2; (Chittenden), 1085-7, 1096 (Mumford), 1312-19; (Wraighte), 1465
(Bphgrave), 1510; (Johnson), 1640-8, 1646-9, 1656.

Poclkets—

Not allowed in regulation clothing, (McClintock), 67, 97 5 (Nathan), 617; (Mumford), 1367 ;
(Ephgrave), 1497-1501. See also Regulations.

Discovery of, (Findlay), 392-4 ; (Skinner), 771-2; (Mumford), 1384-6.

Powder—

Character of, being pressed, (McClintock), 146-51; (Findlay), 277-80.

Conveyance of, by tramway to cam house, (IMindlay), 491-2; (Nathan), 694.

Quantity of, destroyed (McClintock), 46 (l"imllny?. 285-6.

5 maximum allowed in the house (MeClintock), 47; (Nathan), 602-3, 694-5;
(Skinner), 828-4; (liphgraye), 161314,

Removal of, during repairs to machines, (McClintock), 128, 191-2 5 (Findlay), 359-60, 373-5,
1748-4, 1795; (Skinner), 776, 7828, 818, (Beales), 998-1000 ; (Chittenden), 1083,
1088, 1005, 1100, 1106; (Mumford). 1204, 1506-8, 1348-51, 1400; (Wraighte), 1466 ;
(Johnson), 1696-1700; (Iord), 201211, ‘

Private Factovies. See Home Office.

R.
Regulations—

Uopies of, posted up, (McClintock), 48, 142-3, 1871 ; (Skinner), 882; (Mumford), 1309, 1392 ;
(Wraighte), 1431-2, 1437-8, 1442-3; (Ephgrave), 1623, 1633.

Criticism of, by Colonel Ford, 1995-6.

Enforcement of, (Nathan), 1610.

Knowledge of, by men, (Nathan), 660-8; (Skinner), 758-67 ; (Mumford), 1309-10, 1390-4
(Wraighte), 1431-4; (Ephgrave), 1494, 1623-4, 1628; (Findlay), 1789-92 ; (McClintock),
1870-5.

Relating to clothing, (Nathan), 614-17 ; (Skinner), 839-41. See also Clothing.

5 oiled rags, &c., (Nathan), 676; (Findlayj, 1800-3.

5 use and repair of machinery, (McClintock), 116-22, 1845-7; (Findlay), 365-8,
1725-36; 1756-8, 1795-6; (Nathan), 597-601, 6C4, 607-8; (Skinner), 816-22
825-9; (Chittenden), 1192-6; (Mumford), 1808-17 ; (Wraighte), 1422-34;
(Ephgrave), 1625-7; (Johnson), 1701-15. :

searching, (Nathan) 618, 647-8; (Mumford), 1373, 1381-3; (Findlay), 1745-7;
(McClintock), 1868-9.

Responsibility for, (Nathan), 599 ; (Findlay), 1793.

Under Explosives Act, 1875. See Home Office.

Repairs. See Machines.

Reports of inspections, &e., (McClintock), 219, 1861-7; (Findlay), 402, 1730-4, 1759-71; (Nathan)
578-80: (Ephgrave), 1496, 1631 ; (Johnson), 1708-10; (Ford), 1965-6, 2052-6.
Roof—
Of cam house. See Cam house.
Of danger building, use of felt for, (Sale & Huleatt), 535-8 3 (Jackson), 1218-20,

Rupp, J., statement as to, (Findlay), 490; (Ephgrave), 1586-9, 1610-2.
Rupxy, J., statement as to, (Findlay), 490; (Ephgravs), 1586-9, 1610-2.

33

3

S.

Sawe, Colonel, M.T., &c., evidence of, H00-45.
Serew, iron, found in machine, (Findlay),422-7 ; (Sale and THuleatt), 512-7 ; (Ephgrave), 1572-81 ;

(Johnson), 1668-73, 1717-23. :

Searching—

By foreman, (McClintock), 59-60, 88-, 1857-68 ; (Findlay), 383-4, 389-91, 897-9, 1745-7 ;
(Nathan), 621; (Skinner), 756-7 ; (Beales), 1036-41; (Chittenden), 1185-8; (Mumford),
1373-89; (Wraighte), 1457-64 ; (Ephgrave), 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;
(Skinner), 752 ; (Craggs), 907-61 ; (Mumford), 1402.

In danger buildings, (McClintock), 83-7 ; (Nathan), 574-7.

Seats in cam house, (Ephgrave), 1586-92 ; (Findlay), 1777-83.
Shifting house— 8
J For changing clothes, (McClintock), 73 ; (Nathan), 624 (Skinner), 724 ; (Mumford), 1564-78 ;
(Ephgrave), 1496-1502.
Access to, (McClintock), 74-9 ; (Findlay), 391 (Chittenden), 1140-8.
Duty of man in attendance at, (Findlay), 388-4; (Chittenden), 1132 ; (Mumford), 1369-72.

Shoes—
“ clean,” (McClintock), 268 ; (Skinner), 800.
5 imspection of, (Beales), 1049-60.

Srisner, I., evidence of, 699-906.

Smoking, (McClintock), 99-102; (Findlay), 467; (Nathan), 611-3; (Skinner), 768-70, 882
(Craggs), 956,959 ; (Beales), 977-81 ; (Chittenden), 1149-55 ; (Mumford), 1395-7 ; (Ephgrave
1548-9 ; (Ford), 1988, ‘




88

Spanners—

Presence of, in cam house, (McClintock), 128, 129-80, 1845; (Nathan), 677-8; (Skmner),
778 ; (Ghlttenden), 1108-10 ; (Jackson), 1238- 44 ; (Mumfm d), 1297 ; (Ephgra.ve), 1514-15;
(Johnson) 1659.

Use of, (Findlay), 862-70, 482-4, 1753-8, 1784-7 ; (Nathan), 679 ; (Skinner), 777-81, 801-5
(Beales), 997-9; (Chlttenden), 1093- 4; (J'tckson), 1245 ; (Mumford) 1296-7 5 (Wralghte)
1465-70 ; (Dphgrave), 1513-8, 1562 -5, 1605-8 ; (Johnson), 1656-62 ; (McChntock),
1845-7.

Sponge cloths, disposal of, (McClintock), 211-2; (Nathan), 674-6; (Ephgrave), 1529-32, 1595,
1615-8; (Findlay), 1800-7, 1823-9 ; (Ford), 2082-7, 2057-8.

Step, up into cam house. See Floor.

Supervision of danger buildings. See Inspection and Foreman.

T.

Tobacco Pipes. See Pipes.
Tools—
Presence of, in cam house, (McClintock), 123, 129-30, 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.

W.

Washing—
Of cam house. See Cam house.
Of machines. See Muachines.

Woaterwheel, position of, (Findlay), 247-54.

Warrs—
Body, injuries to, (Nathan), 682 ; (Chittenden), 1111-20 ; (Jackson), 1180-91, 1235-6.
,»  Pplace where found, (McClintock), 18 ; (Chittenden), 1113, 1124-7, 1165-7 ; (Jackson),
1179-80.
Chances of escape from accident, (Finday), 473-4; (Jackson), 1221.
Character of, (Jackson), 1203-5, see also Wor Temen,

Weather, state of, at time of accident, see A ccident.

Workmen—

In cam house, character of, (Findlay) 291-300; (Skinner), 748-9; (Beales), 967-8 ; (Chitten-

den), 1156-64 ; (Ephgrave), 1569-1.
number of, (qu]ay), 434-8; (Nathan), 684-90.

In factOIy, characters lequued of, (I‘mdlay) 301 ; (Nathan), 654-5.
WrateaTE, C.—

Evidence of, 1410-79.

Statements of at inquest, (Findlay), 497-8.
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