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·Proceed i ug-s of a Co tl rt of III q IL i toy n ss eln h 1 ed n t 

Wa1tluun Ahbey 011 the 221ld Deccnlhcl', 1902, 
by order of J)irecto]O-General of Ordlla nec, 
in~truction~ dated 12.:>.99, 75/ Gen. No. / 1!).),J, 
for the purposc of inqnirin,u,' into the Cil'Cllnl­
stances attelld.i Jlg' all I~xplosi OH ill 3 Cord i to 
Incorporating HOllse at the R.G. P .. P., Oil 
15th Decelnher, ] n02. 

P1"I'S id ell l. 

Colonel E. B .\J C\BI1J [)(;E, C. B. 

DJ'. W. KELLNER, F.1.< " F. C.~ . 
nI;~j or F. L. ~ ATlL-\X, I t .. \ . 

. lit, . . J {lI'1/(lallce. 

:\IajOl' E. 8. COO PE/{, JL A. 

The Court, h:t \·illg assellluletl pllrSU:1l1t to on!!' r , I'roc(,L·d tu Lab· 
e vidence :-

~L.~or F. L. Na,th;Ln, RA., Superintendent ILG.P.F., read ;t full /'t·pml. ; I 
going into every Ci! 'cI1l11stance COllllcCtCLl with the accidl'll(: l1(' also lliltllled (; ,·n . \ 

. ill certiticates of' tll(' searchillg of the men cmployed ill the Grollp. ;;!'\Ii 

OPIXIO~. 

The Committer: an' of opillioIl that a. charge of 57 lb. conlitl' ;\1.0. p;t:-,tl' 
was in the machille at the time of t he explusion , and that the Ill<lehine llad 
just been sta,rted. 

Tbe possible caW';es of the explosion are ;-

(1) The presence of some [lirly large foreign body (a) iutrodllC(·d ill tIlL' 
paste, or (b) which hacl t;tllen into the machiue. 

( ~) The sudden 1i'acture of one of the bla(lef'i. 
(3) Th~ a.hf;ellce of acet()l1t~ in the machine which might a11.o\\· ul' 

snfticiellt frictioll to iUlllte the O'llncottoll and lC<1(i to eX1)10 ·lon. 
<=> Cl 

, Tile explosion was due to accident and not to malice. 
\ In t he absence of any clear iluli catioll, it is impossible t.o .-ay which 01' 

v.rl,at. ~ ()f1 lbillation of these causes letl tu the accident. 

E. BAIN B IUDG E, Colollel, I) resident. 

W. KI':LLN ER, Cll('In. \V.D. } .1/" 10/1('1'.". 
F. L . NATHAN, ~lajor RA., 'upt. RG.P.F. 

I , 
~ 
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SEARCHING. 

The Police Search Book for the 15th December, 1902, shows WaIter Iron 

searched at 6 a.m. by P.S. 35 (Beckett); William Mecklenburgh at 9 a.m. by 

P.S. 89 (Avery). 

P.S. 35 (Beckett) states :-" ·Walter Iron was asked if he had pipes 01' 

lIlatches. He replied, 'No.' He was then searched in tbe usual way by 

feeling his pockets from outside. Nothing unusual was found on him . "­

K BEcKETT, P.S. 35. 

P .S. 80 (Avery) states :.-" Mecklenburgh was a~ked if he han. pipes 01' 

matches. He replied, 'No.' He· was then searched ill the usual way by 

feeling his pocket$ from outside. Nothing unusual was ti)tllld 011 him."­

'1'. A VERY, P.S. 89. 

No. 1,015, Chapman, T. J., chargeman at Groups G and D, first shift, 

15th December, 1902, states :-" I searched Iron and Page at about G.5 5 a.m. 

011 coming to work, and agaill at 11.35 a.m. after dinner. Both men were 

correct. The Visitor of Danger Buildings was present at 11.35 a. m. during 

the latter part of the seal'ch."-T. J. CIIAP)fAN. 

Warder T. England stat.es :- " I searched uot.h Iron aIld Page about 

G.10 a..m. on the 15th December, 1902, and found nothing unusual aOo.lIt 

thern."-T. ENGLAND, Warder. 

E. Knowler, Y.D.B., states :-" I was on the outer platform of Group U 

at, about 11.35 a.m. on 15th December, 1902, and saw Chapman, the chal'ge­

lllan, searching Page. Iron was stand ing close by."--E. K OWLER. 



" 

.. 
'" -

5 

ROYAL GUNPOWDER FACTORY, 
-W ALTHA:\,[ ABBEY, 

21.st lJecemuer, 1 !l02. 
C. .O.F_, 
_ An explosion of corCiite M_D. paste occUI'n~d at 12_3 p.m. on the 

15th DeCl'lllbcr, I !)O~, at the Hoyal Gllllpowucr F,lctory, Waltlmm Abbey, 
in one of the cord i te i Ilcorpor;tting house's. 

By tlti, expl!) ·ioll thrue llI ell lost thEir li.ves- viz., Eli Page, ao-eel 
25-1

7
2 yean;, sen·ic' 2-,;;~ years, d,tllger - house man; WaltPl' Iron, age,j 

2-* years, ;'en-Ieu ~ I!J~_ yea rs, dallg 'r-Ilou. e IO fW; Willii1m ll e ll1'Y Meclden­
burgh, 'lp;ed J H-Ib~ ye;trs, servi cl' l -,·'i ye;lr:-:, fiLter ,Inll tUrller. 

El! Pag·e lean_'s a widu\\- ;lIlll olle c;1,i ld_ 
Olll~ :llall, I). ( 'IPIll Ullts, rL'cei ved <1, ,' li uht blow on t Il e kn ee from fallinl r 

~ n 

del,?'; ; ,UHt two (ltlll'r IIl UII , A. ~lJl'illghall\ alld G. T. l\lylol', ·\\"cre placeu on 
th :-:i ck li .. t, as su I I'l' ri Il'" from lH::, n -ous l:ihod~. These two mell were clcallin!! u lJ 

the boilers ill the atlj;tucnt Loiler Il ouse at the time. 

The -b llilding in whi eh the explosion occurred is kllown as Bay 3, 
~ ro\lp (; , ;u d irs positioll ill tile hdor.\- is SIIIlWIl Oil tile Illap:-l attaclll:!d to 

this repolt . Til e hllildillg kno\l"ll as (;rol1p G was C'onstru ·t d ill 18 ) ' -SI < S 

a r;lngl' of black gllllj)()wdpl' ill(;ul'}lor<ltillg IlIill s, and eOl'sist .. of six COl llpurt­
Ill ellls or h;lYs , tllleu hl'y:-l 011 eitill'l' side of an engil1 e housp, witJl a \)oilel' 
huu 'e {;'r t\\() L;t II C;l,dlll' !'oilt'rs bellind it. Jll It-!) - <J the gUlIp()\nler IHills 
\\ er dismalltled. :lIld tllP w ill le '1'011[> W<1.S c01l \·erted to t;~ke cordite 
il1coql(lmtillg 1I1:l eit ill('S_ Th l' gr()up ~lS it .. to(ld at t\I(J tillle of the e_"plus :uJ1 
is .110\\·11 011 Prillt ~ (l . !1l.J. at bel ied . 

Thi .. Pl'illt a l~() sll()\\s tll<: (,()II~h \l ct i o n of tIle buildillg, tIle heating and 
ligl,til1g arrallgeml'llts, <lllli ot l-,l'l' d! ,tails_ Bay ;3 cOl1ta ill l:tl two mediulll­
~I%ed, <11111 Olle slllall-sizl'd ill cl) l'j )j, ratillg 11I:lcJ,ines_ ~\. plan, showillg the ill 'ide 
)f tile maClli lll' , allCl all 1' Il' \-;ttiUII. ale UiH'n on Prillt !Jl7 attached . A n 

description of ti,e Illncitill U <lllli of its adioll is g i\-ell in "Treatise on 
~eni (;e l':xp l( \s iH>s, I !Hh)," p;lgt' 90. A li .. t of the ;lIltllorised tools al1cl 
illlplellll'nt.-; ill liSP, is giH'" ill Apl,elldix 1. The special rules fur illuorporat ing 
bo_uses art; gi\·ell III Al'pe"dix It. 

TI;e ollly operation nll()\\-ed iE the Luihlil1;" i · tllat knowll as " inC'oJ'­
pnrati"g'," or t.ill" cIJlIyer:-:illll of " P<lSll',· a JlIixtllrc of g-lll1c()ttn n anll lIitro­
~1yc;l'rille, to wlli eh lllill em l jelly i nddc I. after II<llf the incorpmatioll i' 
(:umpleted, ill to ,- i" eorpllrated material" hy l!l ean ' of the slIhent acetone. 
The proporti ulls of Lil e illgredi t nt:::; ft.r cordit.e l\l.IJ. are <lE:; follo\\-' ;-

PVl' c ],nl'!:re. 
Per Cl'nt. Ill. oz_ 

(i \I ncottOll G5 3!J 0 
),' itr-o-glycerine ... 30 1 ) 0 
Mineral jelly 5 ;) 0 

Total lOO GO 0 

Acetone ... 42'S 25 11 

The pnste for cordite M.D. is prepared by weigl,in.!! t he Cjtwntit:,- of 
guncotton ill to un india-rubber bag, anu then rtl1l11ing the Jlitro-~lycerine itlto 

• the centre of it. To prevent <I~ D1ll(;h as pos'-ible the hnmUing of the 
ingredients, which, owillg to the small bulk of the nitro-~lycerine to that of 
~e guncotton, is a more risky amI dust-producing operation tlwn is the c,( e 

wIth uOl'(lite Mark I, the preliminary mixino' of the two ilwredients throu(rh o ;-. ~ 

cJpper-\y ire gauze sieves, as cttrrie(l ont with 1\1ark I, is not done in the ca:~e 
of M.D. The paste is taken to the in corporatin o- llollses in the original 
bags, amI the operations of eharging the machines are ~s follows :-The machine 
is stopped, and the safety catch, to plevent aceidental revolut ion of the 
blades, is placed in position. About half the total u<.:etone, 23 lb. 7 oz., is 

(136G)... B 

. · it ,. )If I hi' 
('xplo"i(lll 
and 
il"';lTipt iOIl 
of the 
J,lIild ill~ 
a 1II1 
Dl:l(, j" n,·n -_ 

:\<1tlll " ,,( 
t il l' " 1'(' 1':1 -

t i ll lt~ . 

( ~ 



.. . 

(' i n:u rn­
I't:1l1ces of 
11.1' 
c·xplosioll. 

6 

first of all poured into the machine, and the wooden loading hopper i~ placed 
in po~ition on top. Wooden steps of three treads' are next placed III front 
of the machinfl to raise the m:1.n loading high enough for the work. ~e 
mounts the steps with the bag of paste in bis arms, having previously un~led 
the tape securing the mouth of the bag, enters the mouth of the bag mto 
the hopper, and empties the paste from it into the machine, taking care 
not to allow any more guncotton dust to escape than he can help. When 
the bag is empty the man comes down the steps, ties up tlw mouth of the 
bag, waits about a couple of minutes, removes the sa.fety catch and starts the 
machine. A medium-sized machine incorporates 120 Ih. of material; a 
second bag of paste is thereflJre added after the machine has been running 
for a miuute or two on the first one, in much the same way. 

On the morning of the explosion the ' men employad in Group G were 
Thomas Chaprnan, the chargeman, and the two deceased men, Eli Page and 
WaIter Iron. The three machines in Bay 3 were charged on Saturday, 
13th December, and were ready for unloading afterthe dinner hour (11.20 a.m.) 
on the Monduy. The main driving engine WaS under repair, and the deceased 
fitter Mecklenburgh was at work on it in Group G engine house at the 
moment of the explosion. This end of Gronp G was b?ing driven from Group C 
engine house. Page and Iron went to their dinner at the usual time-viz., 
11 a.m., Chapman, the chargeman, remaining to oil the pulleys on the 
machines, in accordance with the usual practice on Monday mornings. The 
two men returned shortly after 11.30 a.m, ~nd were searched by Chapman 
before going to work. Chapman then went to the dining room for his dinner, 
where he was when the explosion occurred, le~tVing Page and Iron to empty 
the three machines. When Chapman left the group the three machines were 
all loaded, and there was only one bag of paste (57 lb.) in Bay 3 ready 
for use. Flom the statement made to me by Chapman, the thr6e lll'lchines 
would, in the usual course, be all unloaded before any of them were 
re-charged, the unloading commencing ,,·ith the rigbt-band one (No. 1 on 
Print No. 91'4); it was also Iron's turn to unload and re-charge, Page 
assisting him. 

Tbe three finished charges would fill five bUlT(~ls, eanh containing about 
60 lh. of incorporated material. Of the"e five bal'l'els one was found in 
Bay 1 and one in Bay ~ after the explu. ioIl, and a third had been taken 
away just before the explo:;ioll by a truckmLII, William Hind; two were 
unaccounted for. 

There were no empty barrels in the whole group when Chapman went 
to his dinner. Five were brought t Ba,y 3 subsequently, for the material 
from the three machines. Pieces of barrel and the remains of two barrel 
covers were found in the plantation in front of the group after tile explo'5ion, 
as were also several Inmps of incol'poratecl material. Dr. Robertson, who 
was standing in the new upper roum of tIle laboratury with his back tu 
Group G, turned round immediately on h uring the explosion, and saw the 
flame of bUl'lting cordite rise from tIle demolishe~ bay. It is, therefore, 
extremely prohable that the explosion ignited and dispersed the incorporated 
material ill the two barrels without explodillg it. Moreover, no one appear:; 
to have heard more than one report. Incorporated material full of acetone 
aud unconfined is not liable to explode. The two incorporating machines on 
the left-hand side of the bay (.~ee Print !) 14) were more or le 's damao-ed 
externally by t.he explo::lion, but no explosion had evidelltly taken placeo in 
eitiler of them. 

The last person who saw Page and Iroll aiive was the truckman, William 
Hind. He was coming with his truck along the tramline platform fi'OOl 
Group D for incorporated material, and saw Iron roll two barrel::! of material 
out of Bay 3 into Bays] and 2, where they were 8ub::iequently fonn.d.· 011 
arriving at Bay 3 he was given a barrel of incoI'porateJ material over the 
harrier from the bay by Page, who went back into Bay 3. Iron went into 
Bay 3 fl'()n1 Bil.y 2 at 'the same time. He did not se~ what either of them 
was doing in Bay H. After l'eceiviug the barrel from Page, Hiud pnt it into 
lli; truck and retllrned with it to oppo ite the. shoe' room in fi.·ont of the 
Mineral Jelly and Acelone Store in the centre of Group D, stoppillg tCr a 
1ll0ll1ellt at Bay 0, Group D, to ask if any incorporated material was waut,eu 



7 

there. He had only just enterecl the shoe room when t.he explosion occurred. 
Hi" proceedings from the time of his taking the barrel of incorporated material 
from Page to the time of his entering the shoe room, were repeated after the 
explo::;ion, and were timed to take l.g. minutes. As already mentioned, 
Chapman left only one bag of paste in the group in Bay ~ when he went to 
llis dinner, and the paste truckman, it has been ascertained, did not takf:' any 
more bags of paste to the group after the dinner hour. 

It therefore appears most probable that, about two minutes before the 
pxplos ion nccl\I'l'ed, Page and Iron lw.<l just completed the ullloauing of the 
tlm'e machines of Bay 3, ,mcl were in the bay preparatory to commencing 
10;tdil1 \{ the cbarge of paste they had into the rigltt-hanu machille, No. 1 on 
Print !J14. 

After the explosion the remains of Iron, very much blown to pieces, were 
foun 1 ill tile vicinity of No. 1 machine; Page's bouy was found entire on the 
clean pbtform unuer a mnss of cld/n'is ill front of the partition in the verandah 
b<:'tween Bay. 2 alld 1, \\"ith his feet towanls Bay 1. Hi::> skull and right leg 
were fractured, but \\"llt,ther by the force of the explosion or by falling ri(;l.l1·is 
is ll ot ct:ltaill; n€' ithl'r Ilis cl()tlling nor his heau or h,Lnds showeu any signs of 
bnrllillg. The fitter "\lecklenhllrgh, who was at \ .... ork on the engine in the 
hnck Ief"t-h.tllcl C()m er of tile engine room, see Print 9 t 4, was killed Ly falling 
cl/ In' is. The mall Cl('ml' llt!'; \\' <lS ·truck by falling cleut'i:; as he was coming out 
of the ~Iineral J elly and Acetolle Slure. , 

The ('fr~ct of th e eXl'!()sion Oil Bay 8, on the fLdjacent ena-ine room to the 
north of it , alld OIl I3a ys ~ amI 1 to the sOllth of it, on the r~st of the group, 
and on Grollp E, \\"hidl lay' ;d)o llt 150 feet to tbe east of Group G, are shown 
011 pllOlOS lIumuerell 1 to ' atia<.:llecl t () this report. 

Th e dam;1,ges uOlle to huild ings in the fac:tory are given in Appendix Ill. 
Serioll::> strnc.:tllral cblll;tge was only done to Group C, Bays 3, 2, and 1, and 
to it· eno'ilJe and uniler house', hut tllis damage \\"a' extraordinarily severe in 
view of the Blllall g1l;llltity (If explosin:: (51 lb.) involved. The massive 
constrllction of the llo·ine· ruPll1 \\" <ill, alld of the partition walls between the 
bays 110 dOtlLt accentuJteu tlte damage in the immecli<lte vicinity, bllt at the 
sam E" time tCIHll'd to localise it. 1 t is remarkable that although the partition 
wall het\\"e .... 1l B;,y ' 3 and ~ fell into the t\\"o lefL-hand incorpurating 1t1 achines 
in Bav~, \\'hiell had only' bH,'n <:lwr"'ecl about Olle hOllr, )'e~ these charo'es 

J n . ~ 

\\"e1'6 unat1(:d 0. light -t1'llctmal lIaI1l;lge to the roof· of the dining roonl at 
Grollp D, alld to thl' ellgille house at Group F, \\'n. llone, 170 feet ~md 210 feet 
SOlltlt alld Ilorth re .. pe ::: tively; thl're was no stl"UGtuml uamnge cl ne east or 
west. Minor Ibl1lagl's to will<lo\\"s, door', roof, group shutters, &c., were 
done \"i th in a radius of] ,:2:10 fee t. The zone of damage are shown on Map A. 

Til e \\·illd \r. lS blo\\'illg f1'olll the '\V.S. \V., and the report of the explosion 
'was h ~lnl at Gilk >11, High Beach, Epping, ~ azeing, St. ~hrgarets, and thf. 
di .. tl ids to the cast of the factor)'. No dam.we was done ill the town of 

" \\ altll<L1ll Abl1ey it::;elf, but windows :we . aiu to have Leen uroken ill Crooked 
Mile, ab ut 1,000 yanb uistant, and in the vicinity of N azeing, wllich lies 
abollt fuur miles oft· in ;1, north-ea 'terlv diredion. It is al 0 reporteu that the 
explosioll \\"as distinctly hearu <It Ponders End and Goffs Uak; uut the repol t 
tllut it \\"as hearn alld felt at outhe lld, no doubt ari 'es from the fac;t that a 
serioUi-:; explos ion 0 l:uLTeu allll!;, t at the same time a,t Messr . . Cmtis and 
Harvey's Clitfe F,lctory on the Thames, not Yery far di tant from 0utllelld. 

The uistriblltioll of the dJ/n'i:; and its general nature is shown on ilJap B, 
and ill Appelidix IV. O\\"ing' to tile construction of the buildillgs and the 

- elirection of the willel tile ddb?'is has taken a.lll1ost entirely cm ea:;t and west 
'direction. Tlle re was very little tire umono'st the WOuu\\'ork cle/J?'i:;, mainly 

, ~ 

_ from the ro:)ting, anu what there was was Yery soon put out by the hyurants, 
which \\"ere g0t sma.rtly to wurk. 

IMTe("b of. 
the 
eXl'iusioll. 

It wa. not difficult, after a c;treful examination of KI.y 3, to locate with ~'ite "f die 
certainty the actual spot where the explosion oeculT~d, A stated above, it expill"ioll . 

may be regarded as a certainty that. the only explosives i~ the uay \\'ere 
two h<.llTels of M. D. incorporatf.d materi;d, about 120 lb. III all, and one 
bag containing 57 lb. of cordite M.D. paste. It is Lt certainty that the 
two bLlrrels of incorporated nJaterial were only ignited and 'cattered by the 
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explosion. In the ordinary course they would have stood on the floor some­
where in front of the machine No. 1, and if their explosion had produced the 
results detailed above, there must have been a crater in the floor where they 
stood; none, however, existed. The paste, therefore, must have exploded; 
and it must have been in the incorporating machine when it exploded, for 
the following reasons :-

(1) 

(2) 

(3) 

(4) 

(5) 

The incorporating machine was entirely destroyed, the bulk of the 
recovered fragments being very small. If the paste had exploded 
outside the machine it is probable that of the recovered pieces 
some at least would have been larger. _ 

The fragments were projected downwards. and in all directions. 
The elevating screw was found about 680 feet to the east in a 
field outside the factory; portions of one of the lugs securing the ­
top portion of the machine to the bottom portion were projected 
to the west,. and went through the roof of No. 3 gunpow~er dusting 
bouse, a dIstance of about 340 feet. SlIme ~1T1(I1l pIeces were 
also found in the steam pipe on the right of the bay. and the wall 
on the .left was marked by others. That. portion of the iron 
framework of the front of the bay which fi:\.Ced the machine, was 
struck in many places by what ,,"ere evidently fragments of the 
machine ( ee photo No. 9). One of the blade spindles with the 
blades broken off was foul\d on the floor where the machine had 
stood. An explosion outside the machine would probably have 
sent the fragments in one direction only (.see also Map B). 

The asphalte and concrete floor directl'y under the machine was 
,iisintegrated, and man.v small pieces of what had evidently been 
the lower portion of the machine were found embedded in it. 
There would have been a crater in the floor at some other spot if 
the explosion had occUl'l"ed otltside the machine. 

The only parts of the man Iron of any size \\'hir.;h were rerovered 
were his leg - : one was hanging over the eu~e of the old 
gunpowder mill gear tank, the other had fn,ll '/1 ilJto the gear tank 
below it. These \\'ere ill ti'ont of and t o tll e right of the site of the 
machine. A small piece was found ju.- t beyo'Jcl the pond in front 
of Bay 3. The rest of the fragments of tIle borly were re('ov€'red 
ill small pieces to the right of the site ufthe !IIachine, and behind 
it, tl-e portions behind having no doubt. been deflected from the 
wall dividing Bays 3 and 2, on which there were blood stains. If 
the explosion had occurred on the flour the legs would probably 
klve suffered as much as the rest of the body. 

A piece of cast iron, belonging tu the lower half of the budy of the 
machine, ",'as found in Group E, Bay 6. The shape of this piece 
is roughly thus :-
I I 
I I 
I I 
I I 
I I 

I I 

r - .J I 
L __ .J A 

~ 
WATER .JACKET 

/ 
I 

fiUlt siu 0/ face A . 

There is evidence from dark markings on t.he inner face of -this 
piece, which is the insiue face of the machine, of an orig-in of the 
propag~tion of an explo ion from . a point below the p!aned edge 
on Whll:h the top half of the mcorporator rests. The radial 
cOl1dition of the .markings points to a centre of explosi m lying­
at lea-.;t a shor~ dlsta,nce ~elow the fracture. Microscopicall)', the 
darkened portIons of the mner surface appears to be carbonaceous. 
These effects could only ha.ve been produced by an explosion 
occurring in the machille itsel£ 
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The actual spot where the explosion occLllTed having been determined, it 
is now necessary to try and establish whnt was being done in the bay at the 
moment of the explosion. From the position in which Page's body was 
found he could not have been in the bay. It was Iron's turn to charge the 
machine, and as the charge exploderl in it, it is certain that he had done so. 
lf he had, as was the practice, first unloaded the thre~ machines and then 
disposed of the incorporated material bef()l'e commellcino' to recllartre as from 

~ r:> , 

Hind's statement and the distribution of the five barrels of incorporated 
material he had apparently done, then he must. have charged No. 1 machine 
in the interval between the time when Hind saw him enter Bay 3 and the 
explosion. From the statement made hy Hind, this time could not have been 
much more than a couple of minutes, as explailled abov6, a period barely 
sufficient for the operation, and the rrob<lbility, therefure, is that Iron was 
actually start ing the machine when the explos ion occurred. The distribution 
of hi~ remains makes it almost certain OlaL Ill' \\'w; at the startiner wheel. 

M 

Only this position in the llay r.ollld accoullt for his legs being found over and in 
the gear tcLllk, fm portions of his body being in a line \\ ith the right-hand or 
starting side of the maclline, and against and under the partition wall dividing 
Bays 3 and 2 (the wall had lifted slightly at thp. floor line), and for the ,blood 
spla hes OIl the wall im rn e.di;-1tely above. The portions of the body found in 
the debris behind the bay had no doubt dropped there after striking the wall 
wheI' the blood splashes were, and beino deflected. 

After a "ery careful exomillatioll of all the evidence, in which ' I have 
received very great assistance from Captain M. B. Lloyd, H .M. 1 nspector of 
Explosives, who spent some time on the spot with me on the morning of the 
17th, and with whom I further discussecl the subject on the 19th, 1 am of 
opinion that there is HO doubt that the explosion was one of 57 lb. of 
cordite M.D. paste in the right-haml machine (No. 1) of Group G, Bay 3, 
and that the explosion occulTed in starting the machine by the deceased man 
Iron. In this opinioll Captain Lloyd concurs. 

The circumstances of the explosion having been determined with 
practical certainty, it remains to consider the probable cause or eau, ·es. For 
this purpose it will be convenient to examine in detail all possible sources 
whence the accident could proceed, in accordance with CL list l)l'epal'ed b~r 
the late Sir Vivian Mnjendie, and presented at> Appendix X V t of "The 
Report of the Committee appointed to in<]uire into the Accident of th e 
13th December, 189 :~ at the Hoval Gunpowder Factory , \Valtham Abbey. " 
This list is reproduced in Appendix V. 

A.--CADSES nDTEDIATELY CO~GERXIXG 'fOOL A~D lVIA CHlXEP¥. 

1. Inherent Defects ill Construction of Machinery 01' Implement~. 

The kneading machine' of Messrs. Werner, Pfleiderer, and Perkins are 
almost univerRally employed for the incorporati(.n of modern smokeless 
explosives, when the ingrerlieuts are gelatinized or brought into a colloidal 
condition by means of a promoting liquid or solvent; they are also sometimes 
used when there is no soh'ent employed, as in the case of blastillg geiatine, 
gelignite, &c. The only accident which, as far as 1 can ascertain, has 
occurred in their use, is the one dealt with in Report No. CIX or th e 
Inspector of Explosives, on the circumstances attending an explosion which 
occurred in a mixing house at the factory of the National Explosives Cornpany, 
Limited, near Hayle, Cornwall, on the 4th September, 1894. This accident 
will be referred to later. 

The machines are of strong construction, and very rarely require repairs 
of any kind. They have been in use at the R.G.P .F . for the incorporation \if 
cordite since 1890, and out of a total of 52 in use for various periods, not a 
single one has ever broken down or given any trouble. The actual machine 
in which the explosion occurred was one of 14 supplied towards the end of 
the year 1900, so that it is not likely to have had any inherent defects. The 
machine was taken to pieces, thoroughly overhauled and cleaned on the 
24J.h October, 1902. 

(lb66) C 
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2. Defective working of Machine or Tools due to-

(1) Fracture or dist01·tion by woo?: or' otherwise.--The only working ~~rt8 
inside the machine are the two spindles, each with two blades. Each spmdle 
with its blades is a solid casting. The sudden fracture of one of the blad~f. 
caused either by its encountering some 'hard, foreign body, or by some Jar 
in starting, would no doubt be sufficient to have caused the exploslOn; at t~~ 
.same time. it is very difficult to see how such a jar could arise, although l~ 
's a possibility. The question of the presence of a foreign body will be 
considered later. In connection with the subject of blades breaking, I have 
been informe.d, since the accident, by Mr. C. O. Lundholm, Manager of 
Messrs. Nobel's Ardeer Factory, that they have recently had two cases 
of this occurring when incorporatincr cordite M.D. rework. 

(2) Clogging; (3) other distu1'bance; (4) improper application.- Thes·e 
defects are not applicable to this class of machine, and need not thereto re be 
·considered. 

3. Fall of Tool or portion of Machinery. 

No tools are used in charging, nor are there any loose portions of 
machinery. 

4. Heated Bearing. 

Heated bearings are most unusual. The machine, moreover, had been 
.standing still for at least a quarter of an hour previous to being charged. 
A bearing would have to be very hot indeed to cause ignition or explosion. 
Guncotton requires a temperature of 1700 C., and nitro-glycerine one of over 
2000 C., to ignite them. 

5. Ignition caused by Cleaning or Repairing Machinery. 

There can be no question of either cleaning or repairing. 

Before proceeding with the consideration of the second series of possibl~ 
eauses in Sir Vivian Majendie's list, it , ... ill be convenient to deal with the 
posRible causes connected with this class of machine enumerated by Colonel 
Ford in his report on t he Hayle accident:-

(1) Explosion in a recess in the framework of the machine below the 
·centre cog-wheel or on a tooth of a coq-wheel.- These parts are carefully 
protected so as to prevent the accidental presence of any explosive, and the 
cog-wheels are kept well greased. It must also be renembered that the 
Hayle machine was in use for the manufacture of gelatine dynamite, a very 
.sensitive explosive, in the production of which no solvent is used. . 

(2) Blow or fr~:ction on the machine with the spud by workmen wlten~ 
putting in the explosive.- N ot applicable. 

(3) Foreign substance (either from the nitro-glycerine or nitro-cotton or 
fallen into the trough) causing fi'iction in the machine.- This cause ' will' be 
dealt with later. 

(4) Spud dropped into the machine by man when putting in explosive.~ 
Not applicable . 

. . (5) Fracture of a. tooth (If cog-wheel or other part of. gearing, or of a' 
drzmng band.- These If they occurred, as they must, outSIde the machine 
would be most unlikely to cause an explosion in it. ' 

(6) Fracture or distortion of one of the revolving paddles.- This has 
already been dealt with. . . 

(7) Nitro-glycerine in bearings.- Free nitro-glycerine could not hll.ve' 
been 'present, it is all absorbed by the guncotton. 

(8) Heating vf the bearings.- Thishas already been dealt with. 
(9) Race of the engine.- N ot applicable. 

To resume the consideration of Sir Vivian Majendie's possible causes:....:.. 
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B.-CAUSES INDEPENDENT OF TOOLS AND .J{A()Hl~ERY. 

(A) Accidental Ca'uses. 

6. Lightning. 

The morning of the 15th was fine. 

7. Fire from Extc1'nal Source. 

(1) AdJacent chimney.- Adjacent chimneys at Groups F, E, D, and C, 
all 80 feet high, were at work; but the wind was blowing the smoke from all 
of them away from Bay 3, Group G. Moreover, it is extremely improbable 
that a spark would cause a violent explosioll of dry guncotton. 

(2) Passing engine.-There were none. 
(3) Othe?' SOU1'ces, e.g. :-

(a) Men taking ji1'e from watvh-house 01'. engine room on their clothes or 
cooking utensils, or othenvise.-Iron and Page had been at work 
since 6 a.m. They went to dinner at 11 and returned at 11.30. 
They had not been near a fire since starting work in the morning. 
No cooking utensils or drink cans are ever allowed out of the 
dining roums, nor do the workmen ever bring the former into the 
factory, as cooking is done for them in the dining rooms by the 
man in charge. 

(b) FiTcfl'om glue pot .- Not applicable. 
(c) ConcentTation of sun's 1'ay.s.- It was more or less sunny during the 

morning, but the explosion occurred at noon, and there were no 
windows in the roof, and the side Olles were high up and were 
protected by the verandah and 1'00£ 

(d) Lamp or fi1'e.-Thel'e can be no question of either . 
. (e) Elect1'ic lighti'l!g or othe1' appo,mtus.-The bays are electrically lighted 

(see Print 914), but the light was not in use. 8ince" Beltine " . 
has been in use on the incorporating machine belts there has been 
no generation of electricity. 

8. Spa1'k from--

(L) A1·ticles of i1·on.-There were no iron articles in the building, and, as 
already remarked, it is extremely unlikely that a spark could cause such a 
violent explosion of loose guncotton. 

( 2) A 1·ticles of glazed earthenwa1·e.-There were none ill the building. 

9. Spontaneous Ignition of Cotton-waste, ac. 

Not a possible cause III this instance. No cotton-waste IS used III 

R.G.P.F. danger ~llildiDgs. 

10. Smoking. 

(1) In or near building.- There are always so many persons in and out 
and about the incorporating houses that it would have been impossible for 
either of the men to have been smoking. They had been searched by their 
chargeman, Chapman, on their return from dinner abont 11.35. Charles Iron 
informed me that his brother was only an occasional smoker of cigarettes. 

(2) Unextinguished pipe in 'workman's pocket. - No pockets of any 
description are allowed. The two men had been searched three times that 
morning since changing into danger-building clothes. 

11. Lucifer Match. 

(1) From workman's pocket.- N 0 pockets are allowed. Iron was 
searched by the police at the main gate on entering at 6 a.m. Both he and 
Page were searched by the warder at the entrance to the danger area after 
·changing into danger-building clothes. They were also searched by their 
,chargeman before going to work, and on return to their work after dinner. 
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Visit?r of danger buildings, Knowler, saw them searched on this latter­
occaslOn. 

(2) Left lying about.-The introduction of a match in this way into a 
danger building is an impossibility. ' 

12. Foreign substances, such as small stones, gritty particles, articles of metal,. 
nuts, bolts, nails, &c., introduced:-

(I) On shoes 01' clothes; (2) on tool~, machines, .or cotton waste,. (3) on 
barrows or barrels; (4) by being hlown ~n. --There IS a clearance of ! mch 
between the blades and all parts of the machine, so that supposing small­
sized foreign substances, such as could be introduced in any of the above 
ways, were present, there is no likelihood of their causing sufficient friction 
to explode the charge. Moreover, the int.roduction of a foreign substance 
of any size, in any of the ways enumerated above, amounts almost to an 
impossibility. 

(5) In the ingredients :- ( a) If imp1'operly sifted; (b) cont1'~cted from 
u'alls 01' roofs of buildings afte?' siftin.g; (c) derived from a machMe or tool; 
(d) cont1'ucted during conveyance.-The introduction of a foreign substance oi 
some size in the ingredients, or by falling directly into the machine, causing 
sufficient friction in the machine to explode the contents, is one of , the most 
probable sources of the accident. The possible means in which such a body 
could get in must, therefore, be examiped in detail. The most convenient 
course ~ to pursue will be to trace the ingredients through the various ' 
operations until they reach the incorporating machine. 

The guncotton after pulpi~g goes through a i -inch mesh wire sieve into 
a labyrinth, the wire sieve retains the larger foreign substances, the smaller­
are retained in the bottom tray of the labyrinth. The labyrinth consists of a 
box divided down the centre by a board which does not go to the bottom. 
The guncotton pulp, together with a large bulk of water, passes down one side 
of the box, under the partition, and up on the other side, and then down a 
long sloping chute covered with b1anket for retaining fine sand and grit, into 
the poacher. From the poacher the guncotton pulp and water are drawn up 
by means of a vacuum into a large elevated tank or " stuff chest," in which it 
is kept in agitation by revolving paddles. From this tank it is run through a 
va1ve into a f'mall gauge tank, an(l from this tank into the moulding machine. 
There are various nuts and bolts both in the poacher and in the stuff chest. 
It is, however, most improbable that any of these large and somewhat heavy 
articles from the poacherR could ascend into the stuff chest, nor could they or 
similar articles from the stuff chest pass the valve into the gauge tank. The 
stuf}' ('hf'st has been examim,d since the accident, and no bolts or nuts are 
missing. In Noyember, 1900, however, an iron bolt WaS found in a guncotton 
primer when mixing cordite Mark I paste. ' It did not belong eitJler to the 
poachers or to the stuff chest; how it could have got into the primer was 
never dibcovered; it was supposed at the time that it w~s dropped either­
accidentally or wilfully into the moulding ~acbine. After the guncotton is 
moulded, it is placed in boxes and sent to the zinc-lined guncotton stoves, 
where the primers are placed by hand on the trays. The primers when dry 
are removed again by hand, broken up roughly, and placed in the indiarubber' 
bags, which are then tied up at the mouth. The bags are removed in covered 
trucks to the guncotton weighing room, where the charge of each bag is 
adjusted to the correct weight-viz., '39 lb. The charges are sent to the 
mixing house, where the 18 lb. of nitto-glycerine are run in from the measuring 
vessel, and the mouth of the bag tied up. The bags are removed by covered 
trucks and covered boats to the paste store. In none of the buildings into 
which the guncotton is taken after it leaves the guncotton factory-viz., 
guncotton stove, guncotton w.eighing room, nitro-glycerine mixing house, and 
paste store- , are there any small ols or implements, or any articles, such as 
bolts and nuts, in the building struction, so that it seems an absolute 
impossihility for any such articles to get into the charge bags, unless they are 
wilfully put in, and I have no SuspicIOn that anything of the sort is at all 
likely to have occurred. , 

• 
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. ';fhe nitro-glyeerine, after final washing, is run 111 the washing house 
through a filter of' salt container1 in a flannel bag, and from the filter tank it 
flows down a covered lead gutter into the nitro-glycerine mixing bouse, so 
that it is quite imposEible for any foreign substance to get into it. The 
acetone is weighe{.l into the bottles through a fine wire gauze sieve. 

As regards the introduction of foreign substances into the machine, this 
could only occul' in the interval after the machiue is unloa.ded from a 

" ... previous charge and during loading. It does not seem at all probable that 
anything of' any size could fall ill when the men a.re in the bay without theilO 
hearing it, so that the time during which sllch a thing could happen is very 
limited. If it occurred during loading, the man must see 01' hear it; still, it 
is a distinct possibility. Directly over the centre of each incorporating 
machine is a galvanised-iron pipe in connection with a water service, c:ontrolled 
by a valve at the end of the group. This drenching apparatus was fitted np· 
after .the ignition in Group G, Bay 2, of a charge of partially-incorporated 
cordite Mark I on the' 14th F ebrnary, 1901. To equalise the deli very of the 
water tlnoough the group, reducing sockets are screwed on to the (h.-livery 
pipes. I These sockets are I.;} inches long, 1 inch outside diameter at the 
thicker encl, and * inch diameter at the thinner end. It is possible that the 
socket over the machine which exploderl had become unscrewed, and dropped 
into t.he machine after it had been unl oaded, dur:ing the ahsence of the two 
men from the bay. After the explosion I picked lip in Bay 3 the screwed 
end of a delivery pipe broken off short, minus the reducing socket. 

Another course of bolts and nuts and screws occurs in the construct ion of 
the roof. Immediately over the machine a rafter of T-iron inter!:iects a tie-rod 
also of T-iron, and they are secured togethel' by iron rivets and iron bolts and 
nuts. There are also fiv e coach crew." securillg the roof boards to the iron 
rafter above the machine. The construction is shown on Print No. 918, on 
which the loading hopper is also shown. 

Two other causes for the explosion have been suggested, viz. :- (a) That 
the .paste, where nitro-glycerine was present, was frozen; (b) the fi' iction set 
up between the blades and the un broken pieces of guncotton primers which 
exist in M.D. paste. As regards (a) the paste was made at Quinton Hill on 
9th December, the particulars of it are given in Appendix VI, and show 
nothing abnormal. It was sent in the afternoon of the 9th to No. 5 Paste 
Store, which is not heated, and remained there about .10 hours. The 
minimum temperature during the period was 37tO F., the maximum n ° F. 
On the morning of the 11th it was sent to No. 4 Paste Store, where ·it 
remained until the morning of the 13th.; minimum temperature 59° F., 
maximum 70° F. On the 13th it ,,'as sent to Bay 3, Group G, 3.Ld remained 
there until charged into tl:e machine. The bay was kept warm, at about 
60° E., during Saturday and Sunday; it is most improbable, therefore, that 
it was frozen. Six bags of paste from the same batch which had been kept 
under the same conditions, and ,,,hich were removed from Group G, Bays 4, 
5, and 6, were examined after the explosion by Principal Foreman Skerman, 
and were found not. to be frozen . As regards (b) unbroken pieces of primer 
are no doubt harder than finely-divided guncotton, but I do not think they 
are hard enough to offer sufficient resistance to the slow motion of the blades. 
making 11 and 5 revolutions per minute respectively, to cause friction sufficient 
to explode the charge, particularly as there should be about 23l lb. of 
acetone' present. The presence of so much acetone should in fact, tend 
greatly to prevent an explosion, even assuming some fairly large substance 
had got into the machine. 

During the year 1895, quantities offairly large stones were found on several 
occasior.s in incorporated material al~d in paste. They most fortunately never 
caused an accident, although at that time the clearance between tbe blades 
and the machine was trifling. Both blades and bottoms of the machin s were 
often found to be Ecored. There was very little doubt at the time that the 
stones were wilfully introduced into the paste during or after hand mixing. 

If, on the other hand, no acetOl was present ' in the machine which 
exploded, the chances of an accident bec me very much greater, and it is possible 

, 'that with such a large proportion of dry gun cot ton as there is in :M. D. paste 
an explosion might be brought about eyen without the intervention of any 
foreign substance. Moreover, the absence of acetone would, I think, partly 

(1366) D 
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€xplain the remarkably severe lIature of the effects produced by the explosion 
of such a comparatively small quantity as 39 lb. of guncotton and 18 lb. of 
nitro-glycerine- a total of ouly 57 lb. That no acetone had bee!l poured 
into the machine is, I think, distinctly possime. As I have already pomted out, 
assllmino' that the lIsual routine had been followed-that is to say, that the 
three m~chines had been unloaded and,the incorporated material disposed of 
before starting to recharge, and, having regard to the statement of the 
truckman Hind, the time taken to charge the machine was not. 'mfficien~ for 
the operations to have been carried out in accordance with the instructIOns. 
Both Iron alld Page had been at this work since the 20th January, 1902, 
having taken the place of two men whom I myself found had loaded a~d 
started an incorporating machine without the acetone, and whom I In 

consequence discharged. They should therefore ha.ve been thoroughly 
acquainted with the work, and should have been warned by the example of 
their predecessors. Unfortunately, even in the manufacture of explosives, 
familiarity breeds contempt, and it is just possible that, in order to get through 
the work in the easiest way, Iron simply emptied the bag of paste straigbt 
into the machine and started it without having, either owing to forgetfulness 
-or carelessness, poured in the acetone. 

(B) lVilful Acts. 

13. Matches , &0., lVilfully Int1'oduced clU1"ing the Absence of Workpeople. 

This is in the highest degree improbable, and it is most unlikely that 
ignition of' M. D. paste by means of a. match could produce such a violent 
explosion. 

14. vVi?ful Ignition of Powde1' Dust outside . 

Not applicable. 

15. Wilful Introduction into In.g1'edients of F01"eign Substances before 
the same we1'e b1'ought into the Building. 

There are no grounds for suspecting anything of the sort. 

16. 'Wilful Act~ of Workmen. 

(1) While in a state of insanity. 
(i) While in a state of intoxioation.-Thel'e is no question of insanity, 

:and both Iron and Page had been at work since 6 a.m., and were quite sober. 
(3) 'With object ,;f committin9 suicide.-I questioned Iron's brother, 

Charles Iron, a truckman on the sume shift, who told me that his brother 
lived with another married brother, and was as comfortable and happy as 
could be; also that he had seen his brother at work frequently that morning~ 
:and that he' was in good health and spirits, and had nothing on his mind. 

17. Explosion of Building by Fuze, or other means. 

Not applicable. 

To sum up :-1 feel certain that the explosion was one of 57 lb. of 
<cordi~e M.D. paste, and that it occurred in the right-hand incorporating 
machme No. 1, of Bay 3, Group G, at the moment of starting the machine 
by the deceased man Iron. 

The possible causes in order of probability are :-
(1) Presence of some fairly large foreign boJy: (a) introduced In the 

paste; or (b) which . had fallen iiltO'the machine. 
(2) The sudden fracture of one of th blades. 
(::l) The absence of acetone. 

21st December, 1902. 
.F. L. NATHAN, Major R.A., 

Superintendent, R. G. P.F. • . 

I attended the adjourned inquest on 
l'eturned a verdict of " Accidental death." 

the 2'9th December. The jury 

F.L.N. 
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Boxes, chalk 

" sweepings 

Brooms, hair 

Brushes, hand 

Buckets, leather, fire 

" 
wood, ash bands 

Cans for acetone •• 
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APPENDICES . 

APPENDIX I. 

INCORPORATING HOUSE G, 

Use List. 

In Bay 1. 

I in Ray 1. 

each bay I 2 

.. I 

.. / 

On truck platform at time of explosion. 

In Bay 4. 

" and pots for oil a.nd lubriCAnts {

I tin lubricator .. .. } 
1 gallon can • • • • in Bay 1. 

Clea.ners, wood 

Desks, wood 

Hoppers, brass 

" 
wood 

Ladders and steps, wood .• 

Mops 

Pencils 

Scoops, wood 

Spatulas, wood 

Stools, wood 

Thermometers, glass 

" 
wood 

Tra.ys, zinc .. 

each bay 

,. 

" 

each bay 

... 

1 

1 

2 

1 

2 

1 

1 

1 tin can o~ pot for gl'case 

In Bay 1. 

In Bay 1. 

In grease can-Bay 1. 

In Bay 1. 

,. 

In Bay 1. 
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APPENDIX n. 

INCORPORATING HOUSE G. 

Special Ru,le.:>. 

1. '\V(!l1:1I1en are on no account to take material out of incorporating machines, nor put 
their hands into them for any pUll:;ose whatever, while the machines are in motion 

(ll' while stopped, unless the safety catch is in its proper position. 

2. i :elts are only to be replaced and shafting oiled by those detailed for the purpose. 
Tlll·ir names are posted up. 

3. ]huill~ incorporation till' temperatUl'e of the material is never to exceed 40° C. (104° F.). 

4. Doxes, whether containing mixed 01' incorporated material, are to be pla.ced in the 
positions set aside for the purpose. 

5. The doors in the partitiolls between bays are always to be kept closed. 

(j . Only vne incorporating lIlu(.;hine in a bay is ever to Le uncovered at the same tinle for 
any purpose whatever. 

7. Empt~· banels, boxes, and bags for explosives are not to be deposited 011 the outside 
platforlll, 01' where the Sllll can play on them. 
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APPENDIX Ill. 

DAMAGE TO BUILDINGS INSIDE TIlE FACTORY. 

Bltilding, &c. 

Group G-Bay 3 

Gronp G-Bay 2 

Group G-Bay 1 

Gmu p G - Engine 
House. 

Group G - Boiler 
House. 

(1366) 

Distance 
from 

centre of 
explosion. 

Fect. 

25 

40 

20 

50 

Nature of Damage. 

Wrecked. East and west si rles (wood, canvas. and glas. '), 
including supporting frames of angle iron, blown out­
wards. Slates and wood lining of roof blown awa.y. 
Ir'onwOJ'k of roof and shafting partly blown away, rest 
collapsed. 

South wall of brick collapsed. 
North wall of. brick-whole of east upper portion blown 

north into engine I'oom, lower portion still standing. 
Inner platform blown outwards and brickwork below 

carried wi th it. 
Hood wi th iron supporting pillars blown west. 
We. t upporting frame of il'on blown 0\'01' tl't1ck platform 

and lying in plantat ion. This frame is struck in many 
places by flyillg d/b"i;;, oyidently portions of metal from 
ineol·porator. 

Jnnol' fJ'uck rail blown west into plautation. 
Out idc pump blown west. 
Electric mains across we. t front damaged; 3 swiLch-boxe: 

mashed, and pole Ilifted. 
FoB t supporting frame blown ea t 80'ainst coal -,nLI'd wlIll. 
Two rot.:tanglllar holt's nOI:th alld bouth in centre of floor, 

opening up shafting-pit below. 
'North -west mllchine blown over, and top part blown 

partlyawn,y. . 
North - ast machine blown borlily north, holding-down 

bolts heared, anti starting wheel, pulleys, &c" bent and 
broken. 

South.ea, t machine blown complet.ely t,o pieces. Only one 
blarle-spindle and a few small fragment, of . pur wheels 
alld jamming wheel left ou the pOt. )lauy fragments 
found in crater below. 

Roof wrecked and partially burnt. . North end of roof 
fallen in. 

Shnfting snapped and bent. 
The two north incorporators buried nuder ruins of norLh 

wall. 
Fi\'e full acetone bottles on south side hardly dn.maged . 
South-east machine- <.:over broken, leaving charge exposed. 
Thermometer bl'oken. 
Electric maillS in plantation we t damaged. 
South wall cracked. ~ast and west frames in place. 

Roof lifted. East and west sides completely blown out 
except frames. 

North and south walls cracked. Nearly all slates fallen . 
Machines intact. 

South wall of brick has top en.sterly portion blown north 
from about half-way up, nearly burying the engine. 

Roof completely collapsed. 
North wall shaken. 
West wall tottering. 

Outside glIs-lamp glass hlown 'away, south-east corner. 
South side of roof much damnO'ec1, and whole roof lifted. 
Top of all wa.lIs damaged an~ ome brick.. fulle~. 
All three windows on south SIde wrecked, !Deludmg frames; 

48 pa.nes. 
North side-46 panes out of 48 broken. 
East side- 6 panes ont of 6 broken; door-bolt torn off. 
West end- doors and part,ition blown away. I South wall struck in several places by hard diiJl'is. 

E 

.. 
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Building, &c. 

Distance 
from 

cent.re of 
explosion. 

18 

Nature of Dama.ge. 

________________ 1 _______ 1 _______________________________________ ___ 

Group 0 - Dining 
Room. 

Foreman's 
Room. 

Dining I 

Group G - Chimney 
Shaft. 

West Wall-· Coal Yard I 

Plantation west 
Gl.·oup G. 

Group G - Bay 4 

Gl'OUp G- Bay ;) 

Group G- Bay 6 

OI'PUP E- Bay 1 

Group E- Bay 2 

GI'OUP E-Bay 3 

South Cabin 

of 

I . , , 

I 

Feet. 
170 

160 

20 

20 

60 

70 

40 

65 

90 

190 

lS0 

175 

200 

Roof lifted. Top of north and south walls a good deal 
shaken. Horizontal crack in north wall, about 5 feet 
from roof. 

North side- 23 panes out of 36 broken. 
South side- G panes out of 36 broken. 
East side-5 panes out of 11 broken. 

Roof lifted slightly. 

Stmct1t1'al damage emls here (except G coal-ym'd wall, 
and p e1'haps chimney shaft). ' 

Brickwork sC[l,rrcd by flying d6b1'is on west side. 
A horizontftl crack near l,op on east side, but it is not 

certain that this, was caused by the explosion. 

Bulged to the east. A bicycle standing ,on east side 
. shattered. 

Two poplnrs of 1 inches diameter snapped off abol1t 
15 feet from the O'I 'ound, tops blown west. 

Portion of curve!l platform, IS" x 10" x 3", carried away 
by frdl of pillar-head from hood. 

l\bny small branches bl'ought down. 
Trees in vicinity struck in many places by hard debris. 

A few bricks blown north from centre of south wall, near 
opening for sbafting (;;ce Group G, Engine House). 

Electric main and outside lamp broken . 
}{achines loaded and intnct. 
A sprinkler pipc had dropped on to cover of south-east 

incorporator, but without damaging it. 'l'he pipe wa 
m !:l.'cly , lHLken fl'om its fasten ing and bent. 

The we t fl'Ollt wn, blown inwards, all the gla' and 
shutters being broken, but the iron ftoame was still ill ' 
place. The south door was badly splintered. 

The east side had 1 shutter out of S out, and 3 tom; 
1 pane broken out of S. 

The roof was much shaken, but was not lifted . 

West siue-S shutters out of 14 out; 6 panes out of 14 
bt·oken. 

East side- 4 shutters out of 8 out, and 3 others burst. 
All 8 pant's broken. 

'Vest side-3 shutters out of 14 out, 1 started. No glass 
broken. Many sla,tes 'hakeu down. 

East sidc-13 shuttel's out of 14 out, and the one left was 
burst. A few slates off. 

East side-5 shutters out of 10 damaged ; 4 panes out of 8 
broken. 

West side- all 14 shutters blown out; 12 panes out of 14 
broken. Doors intact. Many sbtes down. 

East side-all 10 shutters damaged; 6 panes broken out 
of S. ' 

West side-all 14 shutters ont; 13 broken. South door 
broken; north door intact. All 14 panes blown 
ill\\ arcls. Many slates down. 

East side- 5 shutters out of S damaged ; S panes out of 8 
broken. ' 

West side-14 shutters out of 14 damn,ged ; 13 panes cut 
of 14 broken. 

North door much damaged; south door not so much. 
Large hopper broken ill two. 

Dool'-post damaged. 

• 



~ .' 

Building, &c. 

Group E-llay 4 

'. 

Group K--.Bay 5 .. 

,; . 

Group E-Bay 6 .. 

North Cabin •• 

Group E-Magazi ne .• 

Group E- Shoe Porch 

Testing "House , 

Group E- Boiler House 

Feed Pump Room 

Hydraulic Pump Room 

Engine Room •• 

Accumulator House •• 

Group F 

Group F-Bay 1 

Group F - Bay 2 

Group F-Bay 3 

En~ne and Boiler 
-House. 

Distance 
from 

. centre of 
explosion. 

'v 

Feet. 
160 

166 

170 

170 

170 

160 

180 

220 

230 

210 

180 

150 

210 

140 

165 

190 

210 

19 • 

Nature of Damage . 

East !<ide-8 panes out of 8 bl'oken; 8 shutters out of 10 
blown out. 

West side--12 panes out of 14 broken; 14 shutters out 
of 14 damaged . 

One hopper splintered. 
Thermomcter broken. 
South door damaged by flying debris. 
'l'wo baulks of innrr platform displaced. 
Slates shaken down. . 

East side--8 panes out of 8 broken; 9 shutters out of 10 
damaged. 

West side-6 panes out of 14 brohn; 1:3 shutters out 
of 14 blown out. ' Gutter broken. Hopper pierced 
in one place. Lightning condudor damaged. Hole ill 
roof, north end. 

Slates shaken down. 

East side-8 panes out of 8 hroken; 1 sash blown out; 
4, shut,ters out of 10 damaged. 

West side-8 panes out of 14 broken; 4 shut,ters out of 
14 damaged. Sonth door struck in two places. 

Slates shaken down . 

West I<ide--door.post driven in. 
East side'-'partition damaged. 

Door blown off. 

Clock damaged. 

North side--1 pane out of 8 broken. 

East side-1 pane out of 3 broken. 
South side--2 panes out of 36 broken. 

Skylight- 1 pane broken. 

North side--12 panes out of 24 broken. 

Skylight-4 pA.nes out of 6 broken. 
Roof-east side broken ill two places by falling diblis. 

Door shattered and blown off. 
Outside gas-lamp glA.sS broken. 
Fanlight--11 panes out of 11 broken. 
Upper windows-9 panes out of 9 broken. 

Roof-several slates dislodged both on east and west sides. 
Plant intact. 

East side--3 panes out of 8 broken; 8 shutters out of 
8 blown out. 

West . side-8 shutters out of 14 blown out; 1 burst. 
Cement in north-west corner shaken dow!!. 

East side- 4 panes out of 8 broken; 8 shutters out of 
8 blown out. 

West side-2 shutters out of 14 started; 3 bolt-heA.ds 
(probably from roof) on flool·. Some cement shaken 
down. 

Ea~t side--8 shutters out of 8 blown out; 6 panes out of 
8 broken. 

West side--4 shutters out of 14 blown out ; 1 pane out 
of 14 broken. 

Nort,h ·east corner suffercd most. Some ,cement shaken 
down. 

Lead sheeting on ridge of roof shifted. 

.. 



Building, &c. 

Group F - Bay 4 .. 

Group F- Bay 5 

Group F-Bay 6 

South Cabin .. 
GI'OUp D - Ramming 

House No. ;). 

Group D-Bay 1 

Group D- Bay 2 

Group D-Bay 3 

Acetone and Mintral 
Jelly StOl'P-. 

Group D-Bay 4 

Group D-Bay 5 

Group D- Bay 6 

}'illing Cabin •• 

Incorporated Material 
Store. 

Ramming House, No. 2 

Group C-Bay 6 

Distance 
from 

centre of 
explosion. 

Feet. 
225 

250 

275 

125 

250 ' 

230 

210 

185 

165 

150 

125 

100 

80 

270 

320 

340 

20 

Nature of Damage. 

East side-3 shutt,ers out of 8 blown out. 
West side-3 shutters out of 14 blown out; 1 window 

frame started. 

East side-2 shutters out of 8 blown out; 2 panes out of 
8 broken. 

West side-l shutter out of 14 blown out. 

East side-2 shutters out of 8 blown out. 
West side-1 shutter out of 14 blown out. 

Soutb side started, and 1 pane out of .) broken. 

Two panes out of 12 broken. 
'l'herIllometel' broken . 

Fi ve sbutters out of 14 out. 
Roof intact. 

Roof intact. 
West side-9 sbutters out of 14 out. 
East side-ll shutters out of 14 out. 
Glass intact. 
Cement shaken. down slightly, 

Roof-one or two .lates loo e. 
A little cement. baken down. 
Enst side-I3 shutters out of 18 blown out. 
West side-l0 shutters out of 1-1, blown out; 2 panes ont 

of 14 bl·oken. Bolt on north door brokcu; lock on 
south door burst off. 

Roof-"lates shaken loose. 
East side-2 panes out of 14 broken. 
West side-top sa ·h blown in and hanging 11)" line~; 

10 panes out of 2~ broken. 

Roof-slates shaken down. 
Ellst side-all shutters (l ) out. 
'Vest side-IS shutters out of 20 

bent; 6 panes out of 14 broken. 
burst oH'. 

out; iron fJ"allle 
South door /ot·k 

Roof- slates shaken down. 
Skylight- l pane cracked. 
East side-all 18 shu tters blown out. 
West side-13 flhutters out of 20 biown out. 

Roof-many slates shaken dow!!. 
All shutters blown out-12 ca. t, 16 west. 
West side---6 panes ou t of 22 broken. 
Much cement shaken down. 
Door sbattered. 

North wall sllaken. 
2 panes out of ;) broken. 
East side-side blown out. 

Door split. 

North side-l pane out of 12 broken. 
Belt case outside, north; 1 shutter Ollt of ], out. 

East side-9 shutters out of 12 out. 
West side-5 sbutters out of 16 out. 
No glass broken. . 
A little cement f;haken down. 

. . 

. " , 



Building, &c. 

Group C-Bay 5 

Group C-Bay 4 

Group C-Bay3 

Group C--Bay 2 

Group C-Bay 1 

Ramming House, No. 1 

Engine House .• 

Boiler House ., 

Group A-Bay 7. 

Machinery Store 

Machinery Shop 

Cylinder House 

Gas Factory- Retort 
House. 

Coal Shed 

Meter House 

Regulator House 

Stokers' Lobby 

8.0.'s House 

Distance 
from 

cen.tre of 
explosion. 

Feet. 
365 

385 

420 

445 

470 

490 

400 

410 

7~O 

730 

740 

650 

590 

570 

580 

570 

610 

1,250 

Manager s House 1,650 

No. 2 Mill, magazine.. 650 

No. 2 Mill, north end 580 

No. 3 Mill 

No. 4 Mill, south end . . 

No. 6 Mill 

(1366) 

530 to 
460 

730 

530 

21 

Nature of Damage. 

East side-17 shutt.ers out of 18 out. 
I West side-3 shutters out of 20 out. 

No glass broken. 
No cement on floor. 

Ea .. t side- 14 shutters out of 17 out. 
West side-2 shutters out of 20 out. 

East side- 3 shutters out of 12 out. 
West side-1 shutter out of 20 out. 

East side- 1 shutter out of 12 out. 
West !jide- l shutter out of 20 out. 

I East side- 2 shutter's out of 6 out. 
West side-4 shutters out of 16 out. 
North door lock started. 

Door almost hurst open. 

E:lst side- 1 pane out of 11 broken. 
West side-3 panes out of 21 broken. 

I K orth side-9 pane~ out of 83 Lroken. 
I I KOI·tlt side- l shutter out of 20 out. 

North side-I pane out of 22 broken. 
West side-l pane out of :33 broken. 

Office- l pane out of 24 broken. 
West side- 5 panes out of 72 broken. 
North side-15 panes out of 100 broken j 3 sash(;s 

sta.rtcd. 

Chat·gemnn'., lobLy-2 panes out of 12 broken. 
One door bur~t open and splintered. 
Glass hood south--4 panes out of 120 broken. 

Galvallisecl corrugated-iron roof damaged. 
West side- 2 panes out of II broken. 
Outsicle gutter, west, fallen. 

Slates loosened; 8 down. 

One pane out of 12 broken. 

One pane out. of ~ broken. 

South side-l pane out of 4 broken. 

One large pane, 3' X It', broken. 
Kitchen ceiling shaken down. 

Study ceiling partly shaken down. 

Porch window-l pane out of 1 broken. 

East side-l paue broken and 1 shaken loose out of 8; 
4 shutters out of 32 started. 

Skylight-3 panes broken out of 6. 
East side-12 shutters qamaged out of 50; 1 pane 

sha,ken loose out of 8. 
North side-l shutter out of 36 out. 

One lamp-glass shaken loose and 1 lamp-glass broke~ out 
of 12. 

Drowning tank overturned and catch damaged. 

F 



Building, &c. 

BR.l'rel House, No. 1 .• 

1\1 "JIager's Office 

Ex perimenta.l House •. 

Distance 
from 

centre of 
explosion. 

Feet. 
410 

450 

400 

Group H 450 

Old Accumulator House 500 

No. 2 Press House 1,220 

No. 3 Dusting House.. 350 

22 

Nature of Damage. 

East side-a panes broken out of 24. 

East sid'e-3 panes broken out of 60. 
South side-2 panes broken out of 30. 
West side-l pane broken out of 70. 

Pressure gauge-glass frout broken. 
Thermometer broken. 
West wall bulged out 6 inches at bottom. 

, . 

Leak started in East London water pipe outside at 
south-west corner. 

Some grit shaken down. 

South side-l pane out of 2 broken. 

Door-bolt broken. 

East side-3 panes out of 84 broken. 
Roof struck in six places by flying debris • . 
Timber beam over water wheel damaged. 
Hole pierced through roof of engine-house and in partition 

between engine-house a.nd dusting-house, both probably 
caused by sa.me piece of d8b,is. . 

Steam pipe in engine-house slightly shifted. 
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APPENDIX IV. 

NA'l'UltE AXD POSITION OF DEBRIS. 

Note.-Distances lIlcl1:nreu from centre of south-east incorporator, Group G, Bay 3 

GROUP G, BA 'l :~:-
South-east P01·tion.-Incorpomtor blown into fragments. Blaue-spindle lying north 

and south, with north enu slicrhtly inclined west; the blades were broken olf, and 
portions of the large and sll1aU spur-wheels, al1(1 of the jamming wheel, and a 
steel sleeve were lying IIcar. A con. itierublc " I uantity of fraglllents of the 
in~orporator was found in the Cl'flter, which hau been hlown in the floor 01\ 

the :itu whicll the incorporator hall occupied. 
Lt \ras eVHlent that WaIter 11'011 had beell blown viulently against the :;ollth 

WH~ here, cloEe to the fioor; that portion of him which was recoveree! here was 
torn into snlllll pieces. . 

Onc of Iron's legs was fOUIHI on the east e<! 'e of a. hole opened hy the 
explo 'ioll illto the 'haftillg gallery below. It was lying north and. outh, with 
the foot 1I0rth. 

Iron's other leg was found at the bottom of this hole. 

Nor!k-I,((:;t 1'OI,tion.-Inc,)I'poratol' ;;hilled bo'lily north almost 1,0 the north wall, t he 
holding-down bult.; heing heared. The , tartin rr wheel, pullp.y ,alld 'pur-wlwds 
were destroyetl as from it blow from the , ollth. 

The body of the machine was not greatly injmed, 110 1' wa the machine 
overtu med. 

Thc blade-.. pindle. and bladc. were illlact; the machille \ras empty, alld the 
cover had gone. 

The brass hopper was lying in a second hole opened into the hafting directly 
north of that in the l?outh -east portion; it was considerably crushed. A large 
acetone bottle was also in this hole almost intact. 

Tpis portion was somewhat buried under (ht//i'is froll1 the roof and t:'llJgille 
house. 

Nm·th-west Pm'tion.- The incorporator wa. blown over, and the body or box port iOIl 
blown away at the top. The top of the machine lay open to the west, incliuillg 
south. Blad~-spindles and blade not injured ; wooden cover gone. 

A crushed acetone bottle was found. 
The portion was more 01' less clear of (leb?'is from overhead. 

South-west Po?·twn.- A crushed acetone bottle was fOllnd undcr debris from roof. 
Part. of an incorporator pulley, about 1 foot long, on floor under debl'iS 1'1'01 111 

roof. 

In-ne?' Platf01'11l.-Blown outwards, including brickwork supports, Among the rll;lI>; 
were fragments of a hand-brush, It. hair broom, and two crushed mineral 
jelly tins. 

GROUP G, BAY 2 :-
Page was found here, lying on the inner platforlll under (Ubi-is from the hood. He 

was just north of the gangway, round the galvanised-iron partition door betweell 
G 2 and G 1. 

The north wall and roof had collapsed on to the two north incorporators. 
A crushed mineral jelly tin was lying near the south wall iu the celltre .,f 

the bay. 

PLANTATION, WEST, OF GROUP G:-
Front iron frame of Bay :3 blowu over the outer 01' truck platforlll. Distance t.) 

centre of frame about 50 feet. The inside of the frame was up, and there were 
numerous scars upon it indicating blows from small bnt hard and sharp frilg­
ments. The original top north corner was restinf! 011 the truck platform, the 
original bottom south corner being the farthest point froll! the bay, and lyillg 
about 62 feet west and 15 feet north. 

A leather fire bucket, \vith handle and top blown uti', was lyiug undcr elu'\'ed 
platform, 60 feet west, 20 feet north. The angle iron from the front edge ot' tlln 
hood was iying across the truck platform, the , south part being still attache,l ilL 
G 1, aId the outer end lying 60 feet west, 4 feet outh, 

The inner truck rail from the front of G :2, ahout :20 fet! 101ltS. was hloWIl 
due west, and was lying lIorth and south in the plantation, 56 feet west. 
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A portiull of the abclo lll cll of Waltel IWIl WitS flJ\lIld 011 the west edge of the 
Slllall poml, ahout GO feet west. A portion of a pulley ami piece of leather 
bc!ting \I"l'rr lying 0 11 curvell plfltfonn, about, ~O ft'et west, 20 feet north. Scveral 
fragmenLs of incorpol"fltor lying near a,'h path. 

Thc top of all illdia1'llbber paste- hag, ":ith red tape atLachl'll, \vflS lying 
57 feet \rcst, 2~ feet sonth. 

TW(l jclly t,iJli:; dose together, :;0 feet lIorth, 70 feet ,,·est. 
Top of hood pillar umIer west edgc of Ctu' v d platform, SO feet west. 
A Cl-feet lellgth of pipe (iron), UO fect west, 30 teet llorth. 
A -:I:-feet length of allgle iron, HO feet west. 
F ragments of incorporated-material barrel, sUllle chfl lTell, some 11 01" and 

scattered IIn bul1l t inco!'poratell lIlaterial , 90 feet to 100 feet west, 20 feet to 
ao feet north. 

The gras,' was bUl'nt as though I,y hurning material ill se\"eral place' about 
this part of the plnlltation. 

A 7 -foot wood splinter, 70 feet weSL, 150 fcet llor th. 
A 4 80 ]70 
A:: 90 140 
A ;)" "1:';0,, 200 " 
An isolated 3-foot "'ood splinter Il eal' sOlltll -\\"CSt (:o1"llel' of manaaer's ofhce. 
l\Iost of the large plinterf; fell \\"e.' t and north, on 1.\" 01le 01' t \\"o to t Ill' south. 
Limit of d6bl'is area north line fit right nngles to :F :;. 

" " south " " D ::. 
No dJb1'is could be fOllm1 west or Milllleacl, except t ,,·u 0 1' threc fraglllent · of 

slate, though No. 3 Dusting R ou e wa' sen'rely struck by III all piece of metal 
in at least two places. 

East T1'(~~·el·. e. No. 3 j]usting Hous(' : 
On east side.- Two piec . sheet lead, 2 fcet by 8 inchp,·. 
On west. side.- One pi ce sheet leal1, ~ fCl't 1),)" K ill(:hr~ . 
III top of tree 0 11 east . ide.-One picce of sheet It'<ld ahout It feet by 

8 inches. 
South sic1e.-Two 2-foot f;l'li ll te l's a1 ,nnt :\0 feet ~(JlIlh of nnn'r,,<:,. 

K od/b l '1"w/icrsc. Ko. :-; iJ, 18t ill!) 11(1/1.-;1 : 

East end.- A -:I:-fo t wood .. pl ill tl"1" fit foot. 

WEST OF GIWUP G :-
Fragmellts of wood and c[tll\"as frolll front face a lld illf,idc of Group G. ];ar 3, ·betweell 

the truek platforJll allLl a"h path a~ a gem·ml mle. ?lIcan di~tallcc. 110 rect. 
Large splilltl~rs fr III roof, lyi1lg ehieHy II('LWCell ash path nlld ea t tm\'crsc of Nu. ; 

D ustillg House, uuL ,'e\'ern ! hlu\\"n away tu the llurth alld Iring licLweell a 'h path 
and Group F. Mean distallce, :tJO fcct. 

Sheet lead chietly fOUIl(1 at, past tra\"erse, Xo. ;1 Dustillg H Oll ·C. M call di,-tam·L' . 
280 feet. 

As No. :3 J)usting Huusc wn' stntc-k !Jr Ilyill:..!" III "ta! ill at ICflst bru places high up 011 

the roof, it is l'rul);dJic that sC \"l'r:t1 piecl's p;tsscd U\'cr it. }lo::;t of the fra l1ments 
of incorporator \\"er(' fouIIl11lcal" u'lll path. }[ean di ·tance, 1, 0 feet. 

The whole area Hp to X u. 3 JJusLing H Oll . C and to thc north and south limit lincs was 
strewn \rith fraglllents of slate; larg sI, pieccs abont '* inche acros,' . Mean 
distance, 175 feet. 

Many small boughs \\'ere b1'ou~ht do\Yn, chiefly by the conCH. sion. The trees were not 
much scarred. 

EA T OF GJWUP G, allll bctween iL and Group E, the tle~"i8 wn .. small , and con istecl of 
slate, wood splintcr frOlll roof, fraglllent of iron frolll incorporator and. roof, and 
some shcet lend find canva ._. 

GroHp E \\" a .. cOll sidcrably protectcd hy Gl'OUp G chimlley shaft, hut wa~ struck ill 
scyeml place.- I)), hard Hlld ::;harp fmgm Jilt " especially at ]jays fi amI G. 

In the spacc bet \\"ccll Cl- ;) and llle coal-yarll \Ye, t wall, several portions of the 
incorporator \\'erc found, nutably the hollo\\" rocking shaft of the clcmting gear, 
wllich was more 01' less in tact. 

Parts of the 1I ppc!' portion of Iron's hody were foumllying at the foot of thc boiler shaft. 
The iron frame of tIle cast i le of n :; wns s\\"ung out agflin t thc chimney shnft, the 

north edge remaining more or lesf; in its original positioll. 
I II th e coni-yard e<lsL of G :; 'e \'erfll fragll10.llt. of incorporator were found lyillg along 

thc foot of the south wall of Group G Boiler ROll e. . 
The Ilnfting bcaring co\"e1' from outside U Engine H Oll e was found here, as were 

sc\"eral portiolls of F;haftill" and haft,ing pulleys from G :;. 
On wcst IJ,mk of cut, near coal-yanl gal<:>, were fOllllll :-

Two fragment.- of incor] orator. 
OllC picce shed lead, ..j. feet hy R i IIche.-. 
OIl C picce Icathcr I)c ltillg, J feet uy -:I: inche~. 
On pil'cL' (If incorporatol' pullcy, H inehe::; 101lti. 
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GROUP E:-
At E 6 a cOllical holt-head wa~ found near Lhe north steps. An 8-1nch bolt on enst 

bank of cut, probflhly from roof of G 3, amI also a frngment of incorporator about 
21 inches long. . 

A 4-inch fragment of iucorporator WitS found (Ill the floor. 
At E 5 the cylindrical liftiug lug of the i1l00rporator was found imbedued in the north 

part of the roof 011 the west side amI n.hout Imlf-way up. 
The roof here hnu lleen struck ill three placeo. 
A 4-inch fragment of incorporator was lying 011 hank of cuI, opposite this bay. 
At th(> back or east Ride of thiR hay w(>re fonnel ;-

A square lug from sitle of incurpora,Lor, H feet east. 
Two fragments of leather belting. 
A triangnlar fragment of incorporator, 45 feet east. 

Severnl fragment~ of l~atltel' belting and incorporator were found near the north end 
of Group E, al.ld the l)elting appeared tu have been scorched, if not actually fired. 

011 the aRh hea.p hehind E 4, :i, u, werr fonnd ;-

A 4-inch fragment of iron gutter. 
Two pieces of leather belting. 
A {i-illeh fragment of Hheet lead. 

On the footbridge oyer cut opposiLe the accumulator house was a piece of sheet lead, 
2 feet 6 inches hy 8 ill ches. 

E Eugin(' House roof waR broken in two plnces by falling (leb1-is, not seriously. At tIl t! 
north-east comeI' wns a slllall piece ·of incorporator and a 4-inch piece of iroil 
gutter. 

At the sOllth-en8t comeI' \Va a piece of sheet lead, 18 inches hy 8 inches. 
Thp whole of Group E was slIlTounded by fmgments of slate, hut the larger wood 

splinters passed over it into thn firlds still further east. 

ABBEY :FIELIJ:5, .EA'T OF GHOUl' E;­
Limit of debl'is area; 

Lilies at right angles to Group G, and GO feet south, 200 feet north. 
Line parallel to Group G, and 680 feet east. 

IJeb,-iS fOllnd ; 
Elevator screw, ;) feet 101lg, 680 feet east. 
Lightning couductor tape fro11l south side Group G Engine House, auout 12 feet 

long, :J90 feet east, 90 feet nort.h. 
18 inches by 8 inche piece of sheet lead clo:-e to lightlling conductor. 
SquaTe pieCf' of corrugated il'on, 2 fe t by 2 feet, 400 feet east, 50 feet north. 
A 6-inch piece of iron ;.:utter, 460 feet east. 
An isolated 8-foot wootl splinter, 680 feet east, 250 feet north. 

The greater portioll of the lliul"i~ here wa lying in a sheet east of Group E, 4, 5, 6. 
between the stream and the cliLeh to the ea·t of it. Ollly large splinters (alJout six) 
had pas ed a, t of thi di tch. It consisted f large splinters, :.., feet to 4 feet long, 
with smaller one and a considerable quantity of broken slate. There was not lUuch lead, 
but two or three fragments of incorporator were found, one piece being 8 inches by 
3 inches by 2 inches, heside the elevator screw already mentioned, 

The lead here .lid not fly so far as· the large splinters, whereas to the west the contrary 
is the case. 

(136G) G 



:36 

APPENDIX V. 

A PPb2'D!X XVI OF 'rH C Fn:;-;T HEl'ORT OF TIlE CmJ mTTJ';J:: APPOI~'l'lW TO 

lNt! l l lHE J~TO Tlfi.: A('('rJ)E~T 0F THE 1 :1TH DE(,)-::\l REn, 1800, .\'1' THE 

ROYAL Gl :,\!'OWflJ·:r.. F .\("!'OHY, VVALTIIA:\! Anl\cy. 

SUMMAI:\, <!F l '.\l·"~; :-i WIIE\ CE . \ CC' II!E);Ts I); TilE :JIA);IT." t:TCJ:E 1) 1' (; \j:\, l 'O WDEH ~IAY 
rHOCl·: ~:II . 1'1:1-:1' .\1:1-:11 I;Y ('lIi.I »)(U. :\f.\,IE);IlIE, ('.n. , l -IEI: l\L\ ,JERTy':-i ('III E II INSI'ECT0H 

OF RXI'Lt):-;I\·E:-i . 

. 't,-CIII' '('8 i ll' II,,·,li ·,tl'ly I'I) I/,u'd, r1 (l'ilh Too/., 0,' )lIt,cl, i ,u ,'.'/. 

1. III1H'l'l'llt dl'fe<:t ill eOllsLnldioll (If 1I1 "tl.:hilll't} "I' illljlll'llH'lItS. 
2. Drft,(,t i\'\ "'<lrkillg II f 11l<L('hille I))' tOllls , 11IH' to-

(1) 

(2) 
( :-» 
(-I) 

I-'ral'! 111'(' Ill' dis tortioll by \\'('ar or othenvi ·e. 
L'lo"'" in o-, 

~v 0 

()(I IL'r di::;tul'i);LlIl.:e. 
IIII]>I 'IIpL'r apjllit '<lLitlll·. 

3, Fall tl l' (till! tll' jlorLinll "I' IIlnehillt'lT. 
4, HL'aL(;d ht'arillg. 
;). 19nit illll (';\lIsecl ill 1'<' p;tirillg ur de;lIlillg IIl,whillCl'Y. 

(.:\) .\( ·ci<i!'lllal C:ut.·es. 
6. Lightllillg. 
7. Fin' rr()lIl (' xtt'l'I1al S()lIr<:"-

( 1) . \d.iau'lIt chillliley. 
(:.!) 1 'assi IIg t'lIgi lit' . 
(::) Ut livr S(!II\'('L'S, ,'.!/. :-

(") :'IIl'll Laking firc hom watch-house 01' l'ngine-room on th eir duthes, 
<In <:()o king utellsils, or othenvi.'e. 

Ch) Firc frolll ghlc-poL. 
(I') ( '(JIlC'l' lItrntillll or SU II ', ' rrtYK 
(d) Lalll]>s Or tire. 
(~) EleC'tril: lighLi ng 01' oLhcr :tpparatns. 

H. Spark;; [rolll-

(J) ;hticlci; of iroll. 
(:2) ,h Lit:lei; of glazed carthenware, 

9. SpUlItrtlleOlls iglliLioll of cOttOIl wasLe, &C'. 
10, SlIIokillg-

(1) III ur lIl'ar building. 
\, 2) UIIl'xtingui, hcd pipe ill workllmn 's pockeL. 

11. Lucifer Il1att;iI-

(1) :Frolll WOrklll<LlI'i; l'od.:et. 
(2) T.eft lying ahont, 

12. Foreign sulJf-;tall ces, suell as <;lllall ,tones, gritty particlc.'. <LrLiclc;; of Illcw.l, Huts, 
I .. ,lts, nail ', &(;., introtlncctl-

(1) 011 shol's or dothcs. 
(2) 011 tools, madlillcs, or COttOll waste. 
(:~) ()n banels 01' u<Lrruws. 
(-±) Hy hcillg bluwn ill. 
(5) 1n Lilc ingrcdients-

(a) [f illlperfcdly sifted. 
(IJ) COlltmt;tetl from wrtlJ:.5 and ruufs Ill' Lllc huildiJ I"s :Li'ter siftilw. 
(c) I )crivctl 1'1'0111 a machinc or tool. " .., 
(tI) ('lIlItradc(l tImillg t;ullvcyance. 
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(B) Wilful Acts. 

13. Matches, &c., wilfully introduced tIming the absence of workpeople. 
l·t Wilful igllition of powder dll.-t out'ii(lc. 
Vi. Wilful introduction into ingrediell ts of foreign snbstance before the same were 

brought into the building. 
16. vVilfnl acts of workmel1-

(1) 'While in ;t state of in unity. 
U) While in it ::;t,'l,tc of intox.icatioll. 
(:J) With object of cOllllnittillg suicide. 

17 . • E:'l.Jlo::;ion of building by ruze 01' other mealls. 
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APPENDIX VI. 

Anrdyses of Nit?'0-glyce1'inc and Guncotton. 

Ingrediont. Moisture. I Mineral Matter. 
1 

Nitrogen . I H eat Test. Iq80lubility in Solubility in Et.her 
Acetone. • Alcohol. 

-- -- -
NITRO·QLTCBRINB-- 0/0 0/0 0/0 mina. 0/0 0/0 

Charge No. 640 Y .. .. . . .. -- -- -- ~ - -
GUNCOTTON-

Stoving No. 936a .. .. .. .. 0'50 -- 12'82 14 - 11'68 
Test No. 4230c .. .. .. .. - '33 12'86 16 - 10'36 
Test No. 4235c .. .. .. .. -- ':16 12'90 19 2'20 10-84 . 
Test No. 42360 -- ':lO 12'81 20 -- 10'63 .. .. .. .. 

-
A nalyses of Mate1'ials used tn the llfrtm~frtct1we of the rthovc Nitro-glycerine and Guncotton. 

Matri·inl. Contl'nctor. 

F OR NTTRo.a r.YCF.RT NR-- ' 
G I \'c""inc . . . _ D01l1cir •• . . 227 

1,014 
1,02-1, 

!'I60 
964 

19.!l.02 1'2(;26 
A<.'id, sulphllric .. Spenerr Chnplllnn 17.11.02 ' l'!1425 

2.l:!.02 1'8425' 
22.9.02 1'5005 
1.10.02 1'5005 

A~idJ Nitri~ •• 

" " 
FOR GUNC'OTTON­

Cotton I1'D , te •• 

' J " •• 

Acid, sulphuric 

:J " 

" " 
" 

:: \VaYJaro .. " .. 

•. 1\l1am9 •• 308 ]5.9.02 
309 Itl.9.02 

.. .... 3ll 7.10.02 
Spe;;cef Chnpmnn I,C09 6.11.02 :.:,1 " ,, ' 1,010 10.11.02 

" " 1,011 11.11.02 
1,012 11.11.02 
1,013 14.11.02 

974 8.11.02 
976 15.11.02 
977 22.11.02 

" •• 1 " " 
.. Wnltham Abbey .. 

" 
" 

1'8126 
1'8430 
1'8420 
1'8435 
1'8420 
1"5015 
1'502 
1'50151 

I 

<­
)l Olle 

-
-- \-
- 1 --

I -,-
- j -
=1= 

- . 

I.~ 
I § 

I~ 

o 
t race 

-- 1-
_. non(' -

= I :: 
- ! tr~co 
-!-

- , -

"3..0 <J .8 \ 
on ~ 'g '!:i~ 
~ .~.~ ~~ j 
_ op.. 00 0 ~ -

I 
..0 I .;:; 

, , " 
I '" 
i 6-
I .!:: 
I Z 

. 
'-' o 

~ ; S~ .;g ll -g .? 
Q l o 1 EH ' 00 

~~. -o,-o-!- ~/ , 1-0'-0-1, ?I-:'-o,-o- ~-iO- -:::1 0
/0

-

t rnec l nonr ' - -- -- -- - -- , -- I - I ~6'4C I none - - - - i -
- - i 96'41 " - - - - -

- - t,raco '064 1"02 - -
- I - - " 'on 1'06 

I 
- , -- ,-

96'41 
96'53 
96'00 
96'57 
96'36 

none 
: -

" u I -
trace I -

'65 17'81 
'83 ' 7'4-8 
'88 7'10 

- 1 - -

'042 1'14 1
- -

-043 1'02 - 1-
'050 1'10 - -
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<> 

Oebris IIrea enclosed rhus __ ___ ________ _ 

/ 

I EleYol-or ,screw_ 
2 fighr reer wood spllnrer. 
.3 Six ,'nch Fra9n7enl- /ron Ourrer_ 
4 Corrugal-ed Iron sheer 2'x 2' 

"5 { Twe/nfJ FeeroF vghrning cond"crorrape 
and piece of Sheer Lead 18 "x 0" 

6 Cenrro of Large wood splinl-er.s 
'" 7(;: Frogmenl:s of Incorporaror 

B Sheer Lead 18"X8" 

9 SI-eam pipe siruck here 
/{Z Fragmenl- 01' Incorporal-or 

ii F.j:::;:~;$O~::::o:::9 
15 . 

16 Sheet- Lead 2: G~ X 8· 
17 Sheet-Lead 4: 8" & rwo FrrI,9rnenl:s 01' Incorp<Jrrlror_ 

737.2.03. 

/8 Frogrnent-s 01' Incorpororor.? seY(~ral planks From roo 
19 Chorred Frag/T1enl-s of Barrel. 
2a Three reer wood splinl-er_ 

200 Se-yen Feel- wood spltnt-er. 
20b Three reet- wood splinrer_ 
21 Jragrnenrs of Incorporot-or-
22 Five I-eer Iron pipe . 
23 Four Feer Angle Iron . 
24 Three reel- wood splint-er_ 
25 ·Seyerol wood sp/inl-ers 6' 1-0 8 ·lon<-q 
2{; Sheet- Lead 2' x 8" 
27 • )( ., 
28 Four Feet- wood splir1l-er_ 
29 Sheet- Lead Z'X B' 
30 Two 2' splinters 
31 Fragn1enl- of'lncorporat-or wlllch pierced Roar. 
32 RooF I'ierced, rr0'9n1enl- not- round. 

.Weller&Crahams. L~~ Li thO. Londo 
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R. 6. PF. 

GROUP G MJ LLS FOR MANUfACTURE OF CORDITE. 
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J NCORPORATI N G MACH I NE Fa R CORDITE FACTORY. 
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