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_I%Por_“b_‘on an Explosion in a
Cordite Incorporating House at
ReOol"s Bishopton, on 20th April, 1945,

Goneral Statemente

At 11,12 aem, on 20th April, 1945, explosions ocourred at Cordite
Incorporating House 28/304E in Factory 3, Bishopton, in which were involved
the contents of boy number 3 of the incorporating house and the contents
of a truck of paste for Wels Cordite which vwes standing cpposite to number
3 bey but on the other side of the traversee There were within tho traverse
at the roment of oxplosion 4 process workers gnd a paste trucker and of those,
throe process workers and the trucker were killed instantly while tho fourth
process worker was seriously but not fatally injureds in addition, the
acting agsistant foreman who had just loft tho house recoived fairly severc
injuriese Particulars of the killed snd injurecd are given in Appondix Te
By the oxplosion the incorporating houso was for all practical purposos
destroyod but the damego to surrounding buildings was very minore Dotails
of the damoge aro given in Appondix IT and illustratod in Plen Mo.l and
photographs 1 = 44 :

Following *hc explosion an onquiry was hold by a court sonsisting of

Dre HeFe ".tts (Chairman) HeMe Inspoctor of Explosivoss

MeCoSe Bryu.n‘b For CeSeAeRe

Major J.W, Hendorson For CeSe0e

Mre Ds Cross For DeOsFe(X)

Mre E.Pe Evens Supts, ReOeFs MWroxhane

Mre We Cormichaol ) g
Mre e Cornficld ) Workors ' Roprosontativos,

Mre RehoJs Gronville (Seorotary) Sofoty Officor, Bishoptone

Tho court sat on 21lst April and 8th May and during the lattor sitting
o doputation of the court visitod Glasgow Royal Infirmary to take tho
ovidoneo of the two injurcd mone Tho chairman prosontod his roport to the
Director Genoral Ordnance Factorios on 27th Juno, 1946, IHis roocormondations
and the docisions roachod in rogard to thom arc givon in Appondix IITe

Dosoription of the Incorporating Housoe

Tho dimonsions and gonoral lay=out of tho building aro shovn in Plan NoeZe
The brick walls, as showm, wero 18" thiclz but tho bonding of tho walls bo'wroon
tho beys to tho main back wall of the house was imporfocte Tho roof wns of
8" thick conorote reinforcod by £" diamotor rods at 6" contros tronsveorsoly
ond by 3" dimnctor rods et 6" contres longitudinallye As & rosult of %bie
construstion, when the partition walls of Bay 3 wore donolishod by tho
oxplosion, tho roof bohaved es if it woro a singlo cerpot of coneroto and
collapsod on to tho floor of Bey 3 without broakinge

In cach of tho 6 bays in tho houso thorc woro two Bakor Porkineg
incorporatorss Tho machincs woro watorejnokottod and tho two shafts in onch
meohine ran at 5e7 and 11e0 repene rospoctivolys Tho shafts woro of mild stool
on which wore mountud blados of onst irons The clcaranco botwoon tho bladcs
and tho body of the incorporator was 15 thousandths of en inche

Nornal Worlsding of tho Housoe

Tho building is normally oporatod by 4 worlkors undor o chargonans Tho
worlors oporatc in palrs, onch pair attonding to tho nachinos in tho 3 bays
forning ono half of tho housce In gonoral tho tvo poalrs oro loading or
mz}oading rmachinos at tho samo time and tho work is so arrangod that thoro
is



in at loast ono hay betwoen the bays in which tho workers are ongagod
during loadinges The normal coursc of operations in tho houso is dotailod
in the Speeial Rules and Ororeting Instructions which, togcther with the
Usc Lis% and Limits arc givon in Lppondix IV,

The actuel procedurc in usc in the housc ot tho tinc of tho cxplosion
diffored slightly from this and wes as followssge

Tho incorporator ves started, 3 to 4 1b of solvont, from ono
of the 5 cens provided for the mix, wes spraycd on to the blades
and a half charge (30 1b) of wasto from the pross house addeds
(1Tote = The quantity added doponds on tho amount of westc availablos

the normal charpge is 60 1b)e :

A bag; of nasto wes placed on the loatherecovored table and ite
contonts travsforrod by hand to the incorporat~r, the ramoindor of
tho solvent in the first can boing sprayod ovor it as it is addcde

This opcration was thon repoatod with thoe romaining 4 bags
of paste and 4 cuans of solvonte

Bach bap of prsto contained 39 1b guncotbton and 17 1b 14 oz
nitroglycerine and cach can of solvont containod 17 Ib 5 o cootono and
2 1b 8 oz vmbors The timo takon to add ono bag of pesto vms about
5 minutose

Thon loeding of tho paste was complotod, 6 1b 1t oz carbamito
ond 12 oz chalk wore added and tho 1lid fastonod on the incorporator,
which wes thon allowed to run for 2 hourse At tho cnd of this timo
10 1b 9 oz nincral jolly wore addod, thc bledes run in rovorse for
2 minutos and inocorporation continuod for o further 2 hourse Tho
blados worc run in rovorso for 10 ninutos then s topped and tho
ninchine wound up into tho wmloading positions Aftor the incorporetoed
dough was unloaded into bogs tho rnachine wes wound down and was
roady to commence o now oycloe

Coursc of Evonbts Prior to the Explosions

Tork on tho shift during which tho accidont happened startod as usucl
shortly aftcr 700 cerie and apparontly prococdod normallye At approxinatoly
10000 neme tho 4 proocss workors, Horno, Mitcholl, Fulton and Hill, and tho
pasto truclor, Mullen, wont for thoir real, loaving the chargoman, Hondry,
in tho housoe Thoro woro only 5 of the 6 bays in use and, ot 10s00 nerie, all
tho 10 machinos in thosc bays worc fully loaded. and workinge Shortly aftore
words incorporation wns corploted in machinos 53 (Bay 3) and 67 (Boy 6) .
Hondry stopnod thoso machinos and wound thom up roedy for unloading by tho
workers whon they roturnode

At about 1045 aene, loading hend Horno roturnod and Fondry, aftor
telling hin that machines 53 and 567 woro awaiting wloading ond that mincral
jolly was to be added to two othor machincs at 11630 aeme, loft tho houso
and prooocded to tho cantoone

Tho romaining throo procossmon roturnod vory shortly ofterwerds, unlondod
nochines 53 and 57 and wound thom dowm into tho loading and nixing positione

The bags of dough fron thoso nachinos wore colloctod end takon to an
adjoining pross housce by thoe dough truelor, Fishor, who, as ho vms loaving
tho incorporating houso, ohsorvod acting assistant foronan Thitson approaching
tho housos

“hitson was ongeoged in adjusting oloolzs in tho gootion and spont cbout
10 ninutos on the olock irn this housos Vhon ho was loaving by tho top oxit
(botwoor/



(botvroon Beys 5 and €) he 1ot Mullen coming in with a bag of raste, prosumably
for Horno and Miteholl in Boy Se L5 Mullon would normally havo given tho
first bag to Fulton and Hill in Bay 3, Whitson assumcd this was only Mullon's
sucond bag as tho peste trucker had not arrived whon Thitson ontorod tho houscs
Thitson eonfimicd this os ho pessod Mullonts truok, noting thet it still
oonteincd 8 of tho normal 10 begse He hed only gotb asbout 30 yards boyond
Mullon's truck vhen tho oxplosion took plecos

The Torejoins cocount is besod on the ovidonce givon at the Court of
Enqyirys

Discussion of the Circumstancos of tho Explosions

In additicn to the ovilence fumished by the vdtnesscs ot the Court of
Enquiry, *tho considorations in this scction aro basod on the Modieal Offiocowts
roport on his examinetion of the humen romnine, on examination of tho site
aftor tho cxplosion and on mowledge of the goncral routine of manufacturce

L swuary of tho rolovent ovidence of the witnossecs and of tho rolevant
points in tho Modical Officor's report is givon in Appendix Ve

Apart from tho fact that various porsons in tho vioinity woro ablo to
distinguish two separate detonations, it is quitoc cloar that at loast two
detonations took pleco, ono inside and ono outside tho trevorso of tho
buildingy nnd thet the soccond oxplosion rosultod fron the firsts It is
obviously importent to dotcrimino, if possiblo, which of thosc oxplosions
happenod firste Tho modical cvidonco shows that ell tho workers conccrnod
(Lece tho four processmen end the pasto truckor) woro inside tho troavorso o
tho monont of oxplosione At that timo tho paste truck had boon standing
outside the houso for about 5 minutos and tho ncarcst porson to it was tho
Agsistant foronan who hed passod it a fow momonts oarliors by his ovm statomont,
confimod by tho natura of his injurios, ho wes, at tho moment of oxplosion,
wallkdng tovards the main narrow gauge roafl way cnd had his baelk %o thopasto
truoke Thoro was, thus, no person in tho viecinity of tho truok whe could havo
dono .enything to causo tho exploasion and no ovidenco could bo found sugsosting
an oxtorior agonoy (oege somothing falling from o passing aoroplanc)e A8
tho paste on the truck wns quite normal material, it is impossible to supposc
that it detonatod spontonoously and without warnings It is, thoroforc, conoluded
that tho oxplosion could not havo originatod at tho truck but rust hovo
orizinated insido tho travorses In so far as tho cause of tho cxplosior is-
ooncornod, the oxplosion of the pasto on tho truck cen, consoquontly, bo ignorod
and attontion concontratod on dotormining as definitsly es possiblo the coursc
of wvonts insido the traversc of tho buildinge

Tho modiocal ovidencce onoblos the bodies marked A and B on Plan MNoe 2
to bo identified definitcly cs those of Miteholl and IMullon, rcspootivolys
No identifying charactoristics aro availablo in tho enso of tho body C and tho
ronains DD, but, by conaidwring the modieal ovidenco in tho light of nornal
oporating proccduro, it is possiblo to say which reprosonts Hill and whioch
Fulton with roasoneblo cortainitye Tho dmaolition of the body of mnochino 53
ghows thet dry pasto detenctod inside it end confirms thet tho oporction
of loading was in progross nt tho timce In carrying out that sporation tho
loading teblo »uald ho pleood ot the sido »f machino 53 noarost to machino
54 tnd ono of tho worlzors would stand alongsido it and focd the paste into
tho machinos tho other worlep would stand at the opposito sido of the machino =
that is, botwoon machinc 53 and tho side wall of Sho bay = and nonipuleto tho
solvent sproy ocne In normnl routine the two workers do not do hoth Jobs
irdifforently but oach hes his own job and stioks to it fairly ri~idlys In tho
or.so of Fulton and Hill, the formor normally fod in tho paste and tho lothor
handed tho solvont cen ond 1t moy roascnebly be accoptcd that that wes tho caso
on this oscesione In tho sano way pasto is normnlly baken from the pestc
truckor by tho worlior fooding the pasto « thet is to say by Fulton in this
oo.so} If HI1l wore irn his ol -osition botwoon tho moachine and tho well
whon



when the oxplosion ocourrcd, his body might be expected to be found wherc Body
C wag founds althouzh he could not avoid being relativoly closo to the
incorporator, the guantity of explosive wes relativoly small « probably less
than 60 1b = and the walls of the incorporator itsclf would provide suffiocient
protection to provent the body from disintogration. On the other hend the
position of body € is inconsistont with any position in which Fulton might havo
boony It is, thorofore, concluded thet ¢ is tho body of Hillse From this

1t follows that tho body which was disintogratod wes that of Fulton and tho
pogition of the romeins D is not quitoe consistont with the assumption that he
wes et the londing tablo (this would also, of coursc, apply to the romains D1
but, on tho wholc, it scoms morc probable that thoy bolong to body Ce)e
Morocover, ns prosumsbly a considorable part of tho first bag of pastc had
elrcady boon fod into the incorporator, it is improbeble thoro would have boon
cnough loft on the loading tablo so complotely te disintegrate his body: fram
tho offects of the oxplosion in the incorporator his body would havo rocoivod
the samo protoction ni that of Hill = ovon moro, in foot, for Fulton was 3"
lo8s in hoipht then Hille Tho socond bag of pastc might have boon brought

in ond put on tho loading table which might possibly have provided suffioiont
pxplosive to give tho result produccds In this comnection, howovor, tho modiocel
roport affordod valuablc informatione Tho modiocnl officor draws attontion to
tho faot that, in addition to tho body of tho fourth man being disintegratod,
the ohost wall was ocomplotoly brokon upe This suggosts that tho man was vory
olosc indecd to & mass of cxplosivo and it is, honoo, aoncluded that Fulton
had roocived the socond bag of paste and was carrying it olaspod to his chost in
the normal way whon tho oxplosion occurrede Tho position of Mullen's body is
congistont with the viow that ho had just hended over the bag of pestec as ho
wes obviously not carrying it at the moment of oxplosion and was not more than
% yards from the door of tho bay whon it happenode A8 there appoars to bo
nothing Fulton could do to cause tho dotonation of the pasto in tho bag whilo
ho was carrying it, it must be conocludod that the original cxplosion took place
in the incorporator, involving first tho bag of pasto Fulton was oarrying and
letor the pasto on tho truck outsidoe

Stexrting from tho ostablishod timo of tho explosion, 1lel2 aeme, and working
be.okvmrds, allowing appropriatc timo for tho various oporations, tho following
timo tablc has boon worked out to cover tho period from tho timo Hondry loft tho
house up to the time of tho oxplosionge

10+43 Hondry loaves tho buildings

10044 Fulton, Hill and Mitcholl arrivoe

10645 Workors start to unload.

10e58  Fishor arrivoes end starts to ranovo doughe

10655 Unloading compleotcs

10e 57 Machinos roady to roe=load.

1059 Fishor loavoss Whitson arrivoss

117 Mullon arrivos

1le8 Mullon dolivors pasto to Fultone

11,10 Whitson loavmes oand mocts Mullan ontoring
with socond bag of paste for Horn and Miteholl.

11611 Mullon finds no ono in Buy 5 so procoodod %o
Boy 3 to giveo bag to Fulton.
Hands bag to Fulton and starts

11,12 to loaves Explosion occurse

Thoro is nothing vory abnormal about tho coursc of ovonts as indicatod in this

timo tablos It doos show that an intorval of 10 minutes olapsod, after tho workors
woro reedy to roloed, boforc tho pasto truckor arrived, yot obviously noithor Hormo
nor Mitoholl woro roady for him whon ho did arrivoy with tho rosult that ho had

£o taka tho sccond bag of pastc to Bay ¥ This, howovor, could not effoct tho
oceurronce or othorwisc of tho oxplosion as that hepponod in machinc 63 boforo

tho socond bag of poste vas addod, unlose tho arrival of tho pesto truckor at

Bay 3 ocerlior thun ho vos expoctod causcd oithor cr noth of the workors in thet

bay %o do somothing which lod to tho ox)losionas

Adthough/
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Al¥hovgh the oporation of incorporation has boon in uso for ovor heolf
6. contwry this was only the second ooccasion on which an oxplosion had hapnenod,
the provious instence being ok Waltham Abboy on 15th December, 1902. Tho o
cnsos occurrcd at approcimately the samo stegc of the oporation and woro
nttonded by similar rosultse In nolthor oaso was thore eny indication of tho
exisbonoe of eny oxccptioncl factors wavertholoss, in the poriod of owor 42
years botwoon the two accicents, tho operation of loading was performod quitc
go.foly probebly over 3,000,000 tires.

Ceusc_of tho Explosions

Tho verious possihlc causos are disoussod in tho following paregraphss-

le Lightmings

Thoro wone no lightning in tho vioinity ot the time nor was
thore oy cvidonce of unusual oleotrical atmosphoric conditionse

2. Stetic Eloctricitye

Tho mechinos aro carofully earthbod and rocont tosts had shovn
tho carthing to bo satisfeotorye Tho oonditions thus do not favour
tho production of stotic and it has not hoen o source of troublo
in incorporating houscse

On five ooconsions in 1943 "bluo flashos" worao roportod to
havo boon soon in incorporating housoss in tho first four onscs
no sntisfactory oxplanation was roachod but on the fifth ocoasion
1t wes eoncludcd to be due to a light buldb short oircuiting whilo
burning oute Lhout 2 wooks boforo tho oxplosion a hluo flash wos
roportod to havo boon soon in Bay 1 of tho houso in which tho
oxplosion happonod and horo again it wes tracod to o lemp shord
oirouiting whilo burning oute The mottor wns roferrod by tho
Chairman of the Court of Enquiry to Hells Senior Elodtriecal
Inspoctor of Faoterlocs ond a copy of his roport is glvon in
Appondix VIe It will bo soon that ho agross with tho oxplanation
arrived at by the factory oloctrical staff end malos a suggostion
%o avoit repotitione

It cen bo concluded thet tho oxplosion wes not duo to statio
oloctricitye

3¢ Firoe

(a) sperk from o Chimnoy or othor sourccCe

Theyo was no source in the viocinity fron which
o spark could roech tho incorporators

(b) Spontancous Ignitions

Thoro was not, so far as is known, ony articlo
in tho house oapable of spontencous ignitione

(c) In the Adjoining Incorporators

Fircs in incorporntors have ocourred but only vory
infroquentlys It is to bo supposod that if such hed
happened in this instanco, tho wnrkors would havo had
timo to nnko at loast an atbtempt to esoape whoroos
thore is no indiontion thet thoy hal eny warning whatovore

(2)/
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(d) Trrocs of Incondiary Mixturce

During 194<¢ a oertain encunt of en incendiary
composition had boen medo in warious incorporating
rachinss, including tho one in which the oxplosion
occurrede Lt the time tho machines had boon thoroughly
cloencd but not disassormbleds Aftor tho oxplosion
one of the other meohines was disassembled but only
negligiblo traces of aluminium woro founde This was
not a probable cause in any onso and may bo dismissods

.

(s) Dry Pasto ~r Guncotton tmdor Aprone

14

Each machine stands on a lead apron and it was
sugrested thet dry paste or gunootton might have got
underneath and beoono igniteds The eprons of six of
the romaining maochinos in the house worc lif'tod but
in no case was there any appreciable quantity of
oxplosive duste

Deliborate Actione

() Smokinge

Thoro is no grownd for suspeocting smoking in
circumstances of the Dangor of which the worlkors
worc well awoaroe

(v) Malicos
Tho workors worc quito normal prior to the oxplosimn
and therc is no ronson to suggost thet any of thon

would do anything doliboretely tocmuse en accidont in
wvhich he vmuld almost inovitably be fatally involvede

() S:botagoe

Tho prosonco of the workors in the houso rulecs out
tho nossibility of such action by an outsido porsone

Spontancous Docorpositione

Exanination of tho stock from which tho pastc had beon dravm
shovod it to be of good quality and, thoroforo, not liable to
docomposo spontancouslys

Carolcssnosg of Worlcrse

Tho tws workors in Bay 3 wore oxporicnocd mon, woll aworo of
th~ neoessity for oaro in handling dry pastoe

Fault of Worlorse

It wns surirestod at the Court of Enquiry that if workors woro
in n hurry they might tip tho contonts of a wholo heg of pasto
into tho incorporctor at onco instond of putting it in graduclly,
in nocordance with tho rulas, cnd so dosonsitising it by wotting
vith solvonts Such an anotion would not of itself enuso on oxplosion
but it would lonvo tho paste for a time in a condition in which it
would bo much moro sonsitire to shock and friction then aftor tho
normal sproying with solvont and it would, thoreforo, roprosont
a cmmsidorableo risk and ono which in practice is quite wnnocossarye

The/
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The incorporator workers ean loed in the paste ocorroctly as quiekly
the paste trucker can supply tho past. and thore is thue nothing
to he geined normelly by taking the risk of boing found breaking
the rogulationse Oro could imogine e worker teking the risk with
the last bag if he were anxious to get awey at tho ond of his shift
but thet Aid not epply in tho prosont oasce On this occasion the
workors hed lLoon waiting about 10 minutes for paste but any cvidonec
availallc sugnests that thoy wore not unduly cencormoed ebout it
end there wma no inducomont to thom to uso wnduc hesgte when tho
peste 3id arrivee Tho arrival of Mulleon with tho socond bag of
pasto night, howcver, havo occurrcd whilo Fulton was still fooding
the contonts of the first bag into tho inocorporator and Pulton
might have boen tanpted to swoop the remainder of tho prsto into
the mechine so thet ho could go end tako in tho scoend bage LS
steted ebove this would not of itsclf causo tho oxplosion but,
in the presenco of any agont capablo of producing shook or
friotion, it would provido a much morc sonsitivo modiume It would
soom quito possi*lo that, whon Fulton was going Yo get tho socond
hay of paste, Hill might rost his solvont can on tho edze »f tho
incorporavor and that it night slip an® fall into the incorporators
In the ciroumstancos ho probably would not be ablo to rocowor it
gui.ckly cnough and friction sufficiont toamuso the oxplosion would
rosults Tho injurics to Body C aro consistont with such a
possibility « particularly the caploto disappoaranco of the amse

Shock or Frictione

() Fron Foroipn liattor in Pastos

Posto 18 siovod diroct into the bag in which it
goce to the incorporating housc and hence foreim
mattor in paste is highly improhablce The mothod of
loading acts as an additional procautione

(b) From Forcisn Mattor in Yestos

It is roalisod thot thoro ero possibilitios of foroipgn
mottor gotting into wasto which comos from tho piess houscs
(osge, o pross houso knifo) and tho weste is ocarcfully
gortod bol re usoe Mornally tho wastc is adled aftor the
nasto has golatinisod so that, evon if foroign mattor
camo in with thoe waste, it would only constitute a firo
risk, In thc additinn of vmsto to tho incorporator heforo
tho paste, ns was tho praotico at tho timo of tho oxplosinom,
tho presonco of foroign mattor would ho o dofinite dotonation
riske It duos not soon that tho full signiflonnco of this
Aifforcnoe wag roalisod and tho possibility of forcipn
natter heving got in with bthe westo cannot ho cxeludode

(o) From Broakapo of Incorporator Eladoss

Hormally tho strain on the bledos at the boginning
of loading, is nogli~iblo but, whoro wasto is addod first,
tho position is rathor dAiffuront and tho strain night he
just sufficient to fractur. a blade that was Just at
the ond of ita 1ifoe O the othor hand it is not absolutuly
curtain that wasto was uscd, though it is prcohable, but
ovent 80, the quantity would enly bo 20 1D irstoad of the
norriel 60 1he ’

This/
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“his cansc et be raspard 1A possidble hut not,
in the eiroumstancos, vory prohbablos

(@) Prom mbiing of the Shaft cn tho Body of' the Inoorporators

Sty L2

To this ocrusc was attributod a fire in an incorporator
and, with dry pustc, it could, of courss, cause a dotonation.
The rubhing could only be cmusod by tho shaft boing foreod
out of nlignnont and this cnuld hardly heve boon orusod
by the looding opcoration as for as it had gonoe If it hod
ocourrcd during the previous incerporation it would
doubtless have sot the charge on firce

This causc oan be rogardod as rory inprobablo,
Conclugione
The rost probable cause of tho oxplosion wes oithor
(1) Fuoult of the workors ns doalt with in 7 abovo,
or ‘

() Forcign mat'or introduoed in westo (8Y)e

Roocmnendationg e

Tho reooor wmiations ado hy the chairman of the Court of Enquiry ocovor
tho growd fairly sdoquately, In view, howevor, of the fact that the additi m
of weste hefore pasto vould bo o dotonation risk if tho former contained forcign
nattor, I would rocomend that the additicn of wnste hofore tho prato hasg
golatinised should be prohibited for all typos of cordito to which tho
incorporetion proooss aprliose :

T vould also roemmond that the method of mounting lighting bulbs
rocormendod by li«Me Sonior Eloctrieal Inspootor of FPaotorios (Appondix VI)
should bo edopted whorovor applicablo.



APPENDIX T.

List cf illed and Injurcd

Killed
William Fulton, aged 52,
Thomae Hill, L ’
Donald miteucll, " 40, M g
Thomes wullen, N L35, singlc,

worler

James Bryce, ageé 39
Process ‘Jorker (Acids).

James Horn, aged 5k,
Process Worker,
(Incorporating Teadirg Hand)

Thomas Whitson, aged 45,'
Assistant Foreman
(Incorporating).,

married, Process Yorker %Incorporating%.
" ] tr

"
.

i 1 n

Trucker (Poste).

Nature of Injuries

Shock and effect of fumes:
resumed work after treontment,

Frocture of right humerus,
frocture of right malar bone,
severc lacecraticns on left
side ond back of hend and
multiple abrasions on almost
all parts of body: extremely
shocked,

Severc lacerctions and punctured
wounds of the back, in the
rogions of the left scapula and
«f the left clbow: puncturcd
wound in right clbow: shock.
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APFENDIX II

Damage eauscd by tho Exp losiones

To Incorporating Houso 28/304F.

Bay 1.._
All vralls reclod or damagods
Boy 2a

¥ell botwcon Bays 1 and 2 rackod and demaged: back wall 507

demolishod: wall botwoon Bays 2 end 3 completoly derolishode

Roef dovm to floor level on Day 3 sidos
Machinos damaged by dobris and fire but not irroparablos

All wlls domolishede Roof resting on floore Ono machine
dermolisheds othor mrchine badly demaged but perts mey bo
rocovorablos

Boyr 4o
Be.ok well 507 domolisheds wall botwoon Bays 4 and 5 partly
demolishods Roof down to floor lovol on Bay 3 sidce Ono
nechine badly damngod « possibly irroparableo: other machin:
gufforcd only minor danagoe

T}f‘.y 5.

Be.ck vmll roocliode
Machines damepged but not soriouslye

Motor Corridor.

Roof ond walls ccllanscode

Trovorse in Tront of building,

Daw.sed oot point noarcst position of - ngto trucks

Blast Wall oppositc ontrance botwoon Bays 3 and 4.

Corplotcly domolishode

To Adjocent Buildingse

Guncotton 0ffico and Laboratory (25/327)

Somec windows brolones

Corditc Stnvos (27/302A & B)

Damago to doors ond minor demeaso to coilinge

Cloth Washing Houso (27/308)

Tinhor wnlls badly shettorods ocoiling damagode

Incorporating Housos (28/304 F & G)

Mindows, colling ond blackout dancpods



Burnirgs House (28/309)

Siowo Cleaning House (28/310)

Siovo Burning Housc (28/311)

Doors damaged.
{4

Ambulence Tt (28/3264)

Doors dostroyods
Lovakcry (28/2378)
Timbor surround of wator tank shottercd,

DeBeVs Offico (283/357)

Soro windows damagzede



Recormondations of the Chairman of the Court of Enquiryve

S - A,

Points Rocommonded for Consideration

-

Action Takone

Tho cuestion of the addition of reo~work

cordito at the beginning of an incorpor-

ation whon cordite of tho Wells

is being manufacturcds

Tpo of

Rowork is not to be addod to the
incorporator at the boginning

of tho incorporation of any typo
of corditoe

1

Tho question of the rdvisability of This bag inspoction has boon dono
turning ompty pasto bags inside out in someo casos hithorto and it has
bofore loeding with peste, aud ocloaning | boon agrood that it shall bo !
tho oxtoricr of the begse gonorel preotice in fuburce f
The desirability of tho ulboration of It is agrcod thet theo prosont

tho dosign of the incorporating housos
It is fairly olear that the 14 inch
blast walls outside the ontrance to
Moe 3 Bay dir<octed tho flamo or hot
gosos direcotly on to poste londoed
on the bogios There wes no protootion
from blast from the pastc bogio for
the main narrow geuge line which was
loss than 20 yards cwey, and this line
is clso used as a mormal roube botwoon
cantcens and process buildings,
Dctails of thc construction of tho
building aro given in Appondix
Thero is no doubt that the collapso
of this hoavy building did a lot of
demago and the desipn could bo
congidorably iuprovods

Tho montion above of
"Appendix 5" rofors to tho
Chairman's report)s

(Noto

design is nct Sﬂtisfnotory and
tho vorking out of an improvod
dosign is in thc hands of o
spocial cammittocs
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APPENDIX IV

SPICTAL, RULES

Incorporating Houses

Friction and blows sare to be avoided and care is to be taken to exclude
all grit or other extraneous matter, Boxes and bags are not to be dragged
over the floor but axe to be lifted into position,

Before commencing work, the chargeman is to ascertain that the machinery is
in good working ordsr and that everything is correct, He is to make
immediate report to the foreman if anything is not in order,

In very cold weather when there would be danger of the water freezing, the
fire buckets are to he kept inside the working bays,

Doors are to he lefc wpen during loading or unloading incorporating machines,
except when black-cu’ ~estrictions, or very cold weather necessitates their
being closed,

Bags, full or empty are to be conveyed to and from the Incorporating House
in covered trucks,

Bags containing explosives arc to be carried one at a time held in the arm.
in front of the ocrerative and are not to be varried on the back or the
soulders, The bag is to be carried with the mouth uppermost,

I paste is spilt in the porch cr on the truck lines no attempt is to be
nade to clear it vp or to move any truck in the vicinity, Immediate report
of any such occursonce is to be made to superior authority whose instructions
are to be followed

If paste is spilt ia the houce, it is to be swept up with a flannel and
placed in the empty bag »srovided, A report is to be made to the foreman
whose instructions for the loading of the remainder of the spilt bag are
to be followed,

Empty bags anl hoxc. "ox explesives are not to be exposed to direct sunlight,

Motors are to be staried by the Chargeman, The gear control of the machine
is to be pat in the "of f" position before the motor is started,

An incorporat’ng mackine is to be stopped by turning both the power and gear
control handles to the "off" position, Workmen are not to put their hands
into the machine until both control handles are in the "off" position and the

blades are at rest,

Oaly two bags of paste arc allowed in a bay, and no paste is to be taken into
a bay until the machine to be charged has been emptied of its previous
incorporator load and the dough from it removed from the bay,

Solvent is to be adizd to an incorporator only through the Spraying can,
The spraying ~nis arc to be placed on the floor when being filled with

solvent,

Mineral jelly, corbarite and solvent containers are to be placed within the
white lines on the fioor svhen they are not in use,

Only one mnchirc in a bay is to be uncovered at a time, except when all

mrchines in the bay are SR i



3.

%
10,
11,

12,

13,

15/

INSTRUCTIONS FOR INCORPORATORS

CORDITE W,M, PASTE

The leather cover is to be placed on the incorporating machine
with the straight edge of the cover to the front, The loading
table is to be placed between the arms of the machine and the
lip of the toble in position over the straisht edge of the
leather cover,

The blades arec to be sct in motion in the "forward" direction and
half a can of solvent is to be sprayed evenly over the blades,
uging the spray can,

One bag of paste is to be placed carefully on the table with the mouth
of the bag at least six inches from the 1id (i,e, not beyond the red
line,) The mouth of the bag is to be untied and the tapes tucked under
the bag,

One operator is to stand by the side of the toble and load the paste

into the machine roising as little dust as possible, while the other
operator is to stand at the back of the machine and sprinkle the remainder
of the can of solvent through the rose whilst the paste is being loaded

In order to complctcly empty the bag, paste may be removed by holding thc
bottom of the bag and allowing the paste to fall out on to the table whence
it is to bc loaded bv hand into the machine, When the bag is empty, the
mouth is to be tied securely and the bag folded with the mouth inwards,

Operations 3, L4 and 5 are to be repeated with the remaining bags of paste
except that the whole of a can of solvent is to be sprinkled over each
charge whilst it is being loaded,

The machine is then to be stoppced, the carbamite and chalk to be added
and the addition checked,

The loading tablc is to be removed and the leather cover to be wiped with
a spongce cloth and removed from the machine, The top of the machine is to
be wiped, the inside of the 1lid to be cleaned and then slightly screwed down,

The blades are then to be restarted in the forward direction, The outside
of the machine is to be wiped and the floor cleaned,

At least one hour must clapsc aftor the loading of one machine and the
loading with poste of the other machine in the same bay,

After running half an hour, the blades of the machine are to be run in the
"reverse" for about ten minutes, then run in the forward dircection,

After incorporation has procecded for 2 hours, the machine is to be stopped,
with both motor and gear switches in the "OFF" position and the mineral
Jelly added, The lid is to be cleaned, tightly screwed down and the blades
restarted in the "forward" dirsction,

After incorporation has procecded for 3 hours, the machine is to be stopped
again with both motor and gear switches in the "OFF" position and soft waste
is to be added, the amount depending on ourrent instructions, The waste

is to be cmptied rn to the tcble, the leather cover put on the machine and
the waste loaded in to the machine, During loading the waste is to be
examined carcfully for foreign matter, When loading is completed the 1id
is to be replaced and the blades rostarted in the forward direction,
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The tempcraturc of the machine is to be raised to 35°C ana kopt as near
as possible to that tcemperature until the end of incorporation, The
temperature should never exceed 40%,

Incorsoration is to be continued for at least 5 hours, if a machinc is
stopped for any rcason it must be run for at least half an hour and the
temperature raised to 359 before being unloaded, The time of restarting
2 machine is to be noted on the blackboard,

Before unloading the machine, the blades are to be run in "reverse" for
at least ten minutes, The machine is to be stopped with both motor and
gear switches in "Opp® position, -

The hopper is to be placed in position in front of the machine and a dough
bag tiecd on, The machine is then raised to a convenient height and the
1id removed, The machine nay be further raised during the process of
unloading as rcequired.

The machine is then to be erptied into ten to twelve bags, All but the
last two are to be filled by hand, The last two may be filled by the
motion of the blades or by hand as required, Workers must wait till the
blades stop before putting their hands into the machine,

No dough bag is to be used which has not previously been turned inside
out,

Two workers are always to be present when the machine is unloaded,

%hen the machine is completely emptied the pit under the machine is to be
cleaned from 11 spillage, The trough of the machine is then to be
lowered on to the rubber stops,

I? not required for immedinte usc, the top of the machine is to be wiped
with a sponge cloth and the inside cleaned out, The 1id is to be replaced
and the floor swept,

The type of cordite, timc of loading paste, time of addition of carbamite
ond time due off are to be recorded on the blackboard above machine, Any
interruption in incorporation is to be noted on the blackboard,
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DICORLORA LG HOUSDS,

Teoics, loading, cluniniu: COVCred sveeeeessesreeroos 2_
Boxes, -leatier, Loadiny eessesssssssncsscorsssveasoess 2
BoxcS8, SWCCPINES, sevevcscrserscesstsssaccsconsnrsscoses 2

2

Buckets, €leaniil seesecrrsereacsrosvrocscssrsncssosse
packeds; £l [wiliel) sesesmsrsssumgudanpadansnpsasses B (1 per day)
Cans, spraying, leather covored seeevesceesrossesssees I

Covoers, leanther, 1loading seeeceeseseccosscoccccrenssns 2
Cuffa, leother sssanssnasssnsssssnossepssnsnsscsanses 2 prirvs
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Spotulas, WOOR seisenssensestiosesdnssonnsannsscssunne b
Whistlc, (ROOL SpOtteIS) wvsiveeavessssssonesaseonnnce 1

Stool’ 10leir@’ ‘1/006. ® 0 990 9090009 ¢ 000 PP PO S PO QO 9 a8 L"‘

Articles only to be taken into the housc for
oicaning and lubricating purposcs ot the end
of each weck and to be rasoved beforc voril is
recosiacnced,
Bro(l(ns, }l(‘-ir 'C."D".'!'..OQ.".ID'.C.O.'.I.Q.l...l.
Covors, watorproof (oxr HLonketS) peersseasccceosoraes b

Grﬁﬂsegun 0009 880500000000 Eaa0000000000ROORPPICETLIBTEIPTCA

L&ddors @ e e Do P 0900080080t 0000008000 cesodRB00s800008
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(3 per boy)
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not in progress).
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(Jone 1945).



Surnary of Relevant FBvidenoces

le Ty Withesses at the Court of Enouirys

Senucl Hendry, Incorporator Chargemans

The men who started shift with him that day were Horne, Mite..oll, Fulton
ond Hill: all scemed to be in normal healthe The work of thc house pro=
cecded normally wntil the first meal break oxcept that thore was a shortage
of pastes Boi Noe 1 wos not in use, butbt the remaining 10 machines were all
in actions At about 1040 aeme, the four men went for their meal, leavins him
in the housce Thile they were awny incorporation was completed in machine
52 (Boy ) and machino 57 (Bay 5) and he wound the machines up into the
position for unlondinge Horne returned at about 10e45 asme, Fundry told
him about the nosition of machincs 53 and 57 and that mincral jelly was to
bo addod to to othor machincs at 1130 seme Hendry thon left for his
ovm meal and was in the cantoen whon the oxplosion ovourrods

Tho other throc mon would roturn vory soon aftor ho left end would procood
to unload mnchincs 53 and 57, moro or loss simultancously, Hill and Fulton
tolking onc machino and Horno and Mitchell tho othere Ho would expoot ocwnch
pair to complote unloading in about 10 minutes, aftor which thoy would
wind dovm tho machine into tho normal mixing position and, if r~sto woro
evailable, would irmedintoly start to roloads He estimtod that the non
should have boon roady tc start loading botwceen 11,05 aeme and 1lelO aem,
Thon loading it was customary for oach man to do tho samo oporationss thua,
in tho casc of Fulton and Hill, it would normally boe Fulton who loadod
the pasto into thu incorporators and Hill who handled tho solvont ocoane

Ho had ncvor obscrved any olcctrical sparking or flashing in tho
buildinge

Ho had nover soon any forcign matbter in pestoe On ono occasion o load
of wsiloved pastc had arrived at incorporcting housos this wns the only
wnusual occurronco ho could recall in his 4 yoars exporioncos

Ho was satisfiod that all tho men involvoed woro good roliahlc workorse

In dolivoring peste to en incorporeting housc, tho truckor would not
put tho bag down but would carry it in his arms until it vms talion dirces
into thce erms of tho incorporator processmans

Tho loading tables woro too hoavy for onc men to transporte Thoy wore
of wood and thce bottoms of the logs worco foll coverods Tho felt had wo.. »ff
oro log of a table in this housce Tablos would not bo dragged along the
floore

Devid Fisher, Dough Truckors

At about 11400 aene, ho loft tho onntoon and proocoded to incorporating
house 28/304E vhero ho collooted tho dough unloedod from two mnchinos
(preswnchly 53 end 67) and took it to on adjacont pross housce A8 ho was
loaving the incorporating houso, ho obsorved Assistant Forcman Mhitson
approachinze Horno had aakod him to bring somc cmpty bagsg ho was on his
way back with theg end had roached a point ebout 50 yards from tho housc
when tho oxnlosion oocurrode Mo cstimatod that the time sincoe he had lof't
tho incorporating houso with tho dough would bo loss than 15 minutcse

Then ho vos colleoting the dough from Fulte: at Bay & and Forno at Bay
6, ho did not oconverse with thom and did not kmow whet work wns going on
in tho/pouso, as ho was now to tho job and had not boon insido em inoorporating
housce



housos All 4 proocssmen woerc in the houso at that timoe
When he lef with the dough tho paste trucic had not arrived,

Jomes Horno, Incorporator Leading Hande

Hormo was interviowcd in hospital, by the factory polico, two days
aftor the ouplosions and, by membors of tho Cou-t of Enquiry, just over 2
wecks latare

He eppoarcd to bo suffcring from the aftor offocts of tho oxplosion
and, on ncithor ocoasion, was ho able to givo any usoful informotion:
actunlly he appoared to recollect oven loss on tho sccond occasion than
on tho first

Thomes Whitson, Acting Assistant Foromane

Whitson was intorviewed on tho samo two occasions as Horno but,
oontrary to the latbter, was very spocifioc in his statoments on both ooocaslons
although thoy did not tally on onc or two pointse

Ho ontored the house just boforc 1lle00 aems, (Note = originally hc said
11410 neme, but tho carlior timc is obviously moro oconsistont with tho timo
of the oxplosion), that boing his first visit to tho houso that day. His
purposc vas to adjust the clock and ho gave no attontion to what was going
on in tho housce He spoke oasually to Fulton end Hill and impliod that ho
also spoko to Horno and Mitchell (Notec = originally ho said ho had not
soon *tho lattor two)e

"Then he arrivod at tho houso thoro was no pestc truol: oubtsidoe After
he had complectod his work on tho c¢lock, hc loft tho housc by tho ontrance
botween Beys 5 and 6 and at the ontry mot tho pasto truckor, lullen, ocoming
in with o bag of pasto In his armse Hc stoppod and spoko to Mullon
montioning that there had been a shortago of pasto supplicd to which Mullon
had roplied that ho was doing his boste

Thitson walled along outside tho housc and passod Mullon's truck
stonding outside the ontranco botwoon Bays 3 and 4s Ag he passod ho counted
tho bags of paste remaining on the truck and found therc woro 8 instoad
of tho normal load of 10, so that tho bag ho had scon Mullon carrying wos
tho secondes Ho ossunod it was for Hormo and Mitehell ond that the first
bag had 7one to Fulton and Hille Ho had only got about 30 yards boyond
tho trucl when tho oxplosion occurrcde

It wms pointod out to him that, ovon if taking o bag of pesto to Bay §,
it would havo boon normal for Mullon to ontor tho houso by tho ontry besido
his truck (iece tho ontry botwoon Bays 3 end 4)e Whitsen egrood bub wos
dofinito dhat his statoment as to the ontronco aoctually usod by Mullon wos
corrocts

Jeros Malcolm, Shift Foronan, Corditoe

Ho agrocd that, if workoers woro in a hurry, thoy might bo tompted to
tip tho full oovtonts of o bag of pastc into an incorporator ot once instoad
of cdding it grrdunlly ”long with golvent in nccordanco with the ruloss Ho
we.s quite olcar, howovor, that, in tho oconditions oxisting at tho time,
thoro was no nocd for hurrye

If thoro woro wasto available, it would be added at tho boginning
of incorporation in aoccordance with instructionse

The nmon involved wore all roliable workorse

Jarnos /



Jomes HMoDonalld, Oyoiwv Ciomiste
B el .

o pave o dotelled dosoription of tho mothod of carrying out incore
poration which wes in accerdance with the Speeial Rules end Onerating
notructions (Sce Lppondix IV) oxcopt thet the wnste wos added ot tho
begimnine of incorporetion instoad of after 2 hourse Normelly the chorge
of wrste woe £0 1D bub, es they wore short of waste, only 30 1b por
incorperation vas bring added at that timee Aftor starting the bledos of
tho incorporntor, o little solvont (about 3 or 4 1b) was added followod
by tho westo: loading was thon completed in the normal manncre Tho
aormal Gimo for 2 nion to load a bag of pasto into the incorporator was. 5
ninutess  The totel woight of tho material in an incorporation was about
450 1b, i:cluding the solvont, and this would normally bo unlonded into
8 or 10 bagse

e

In tho cose of Cordito N the addition of tho waste at tho boginning
of incorporatior had matorielly reducod the time roquired for the pasto
to "dough wp" in the incorporators Pormission had beon roquosted for this
procodurc o be authorisad for Cordito WeM. also and ho had wdorstond
thet the necessary approval had boon seocurods

About o fortnight beforo tho oxpleosion e blue flash was roportcd to
havo boen soen in Eny 1 of this housce No work was procooeding ot the
tincs  Wo defect could be found which would oxplain the ooourroncos
Roquiroments poemittod tho bay to bo put off production and :t had not
beon oporatod again up to tho timo of tho aoceidonte

John Wolstonhobic, Chomistein-Chargo,

Ho only knew of two unusual foaturos in rogard to this houso which
night be worth montioninge

Tho first wes thet for a short poriod during 1944 this houso had
boer uscd for tho incorporation of an incondianry composition containing,
in addition to guncotton and carbamito, dibutyl phthalato, sodiun nitrate
and aluwainiune Whon tho worl: wes complotod «ll tho machines woro
thoroushly cloencd but not strippode

Tho sccond point wes tho oocourromco of bluc flashose Those hove beou
roported on a fow ocensions but the only such inoidont in housc 28/304%
was the onc ebout 2 wooks provious to tho oxplosion and roforred to in
tho ovidence of the provious witnosse Tho incidont occurrod on a Sunday
rmorning whon tho house was froe of oxplosive and nono of the machincs was
ruminge Three men came on duty to start loading and whon onc was lifting
the 13d of an cmpty machine a bluo flash was scone It was desoribed as
rumning from the top of the machine to the blackeout soroon in tho roof
which would mole 1% 12 to 14 feot longe The following moming ho
interviowod all throc men end thoir cvidonco vas unsatisfoactorye It wes
notod thet e light bulb in the ocorridor had failed and ho was of tho opinicn
thet the apnarent flash had boen causod by the suddon failurc of the lemape

In ropard to the addition of wrsto at the begimnning of incorporation,
ho said he had put forward o momo on tho subjoot in Jonuary but wnfortunntely
1% appecrod to heve boon mislaide

The guality ~f tho pnste in uso was normale

Thore had hoon oasss of bags boing tippod straight into tho mnchincs Tt
was gonornlly possible to toll from the conditvion of tho bay eftorwardss
There wes o possihility thot a bag hnd boen tippod on this occesion but he
congidered 1t a wvory snnll cnce Ho did not !mow of any worlor having bocn
infringe? ©or this offonco at Bishoptons

In/



In regard to o suggestion that ;ress house hocls might be inoludod
in the vaste, hc said that by far tho grooatost part »f tho wneste vwas
odd longths of cords The normal nethod of doaling with heels vms to
remove any matcrial conteining grit or forecign matter with o Imifo and
cut up tho ramninder for ro=incorporaticn: tho defootive matoerial ocut
off ves burnt: occasionally the wholo hcol vms burnt,

Ho lmow of a case of & solvont ocen being droppod into an incorporator;
the worlkers promptly stopred the machine and, although tho can vms
cong'dorably deformcd, nothing moro serious rosultod.

If thero were waste available ho would expoct it to bo usod.

Albort Bdge, Assistont Manoging Bngincor, Corditos ¥

The incorporaters arc oll carthed, tho earth being a coppor plato
buricd in the soil and to whioch tho mnchinc and tho load apron on
vhioh it stands aroc soparately connootede The oarthing is chocked ovor
bofors restarting aftor a prolongod stoppegoe TWhon this houso was to
bo roopencd it wes found that there wes a loakage at machine 54, tho othor
nach:ine in vhe samo bay as tho one in which the oxplnsion ocourrods Tho
bay wes, thorefore, put out of commission till +the dofoet, which wms
found %o he due te faulby load buwrning, had boon roectifiods Thoroaftor,
no furthe: tro-hle was cxporionocod up to tho timo of tho oxplosion.

Morris Armold, Assistant ifnoaging Enginoor, Elootriocals

Whon *ho blue flash wes roported to hove occurrod in incorporcting
houso 28/304E in Lpril, he had a thorough olootrical ¢ xaminotion of tho
hougse ecarriocd ~ut and found everything in orders In the ocoursc of tho
oxomination, the olcetrician rceported that two of the lights in tho
corrid-r Hutside the bay had burnt sute The bulbs woro oxamined and it
ves foomd that ono »f thom had short oirouitod internelly when burnings
this would und»btedly onso o flash and vms a possiblo oxplanation of
tho offcet reportcd by tho workers as a bluo flash fran the incorporatore
The last provious roport »f o bluo flesh wes in ovonbor, 1943, and, on
this occasion also, it wes found thet a 1light bulb had short oircuited
int.rnelly vhon burming cute Thoro had boon bluo flashosg reported on 4
provious oocagions but attontion had not thon boon diroccted 4o the
possibility of a bulb short oircviting intoris 17 r vhen burning out end
it vas not possibdle te scy whother this oxplanation applicd to all ~r
any ~f thoso provious cascuss Thoso oarlior flashos had occurrod Auring
the hours »f daylirht and it hed hoon suggested that a possible ecausc in
those cascs was the roflection from metal surfeocos of tho sunlight coming
through orcevices & tho vorandah roofe In oll oasos tosts worc made [orp
stotic it in n - coss wes oy found,

2¢ From the Modieanl Officorts RgpanL

Thu feotory nedienl officor nad. o oercful oxaminntion of the bodics
ond remaing which wor. roooverod and the rolovent portions of his roport
arc civon in the £o1)l-win; percegrophae The letteors used to dosipnete
the Adifforont items corrcsnond to those rmarzod in rod on Plen Nos 26

_Ili)d‘." A

Intact oxpcet for tho faco rogicne Body and linbs sovorcly
ohnrrod -nd nuncr~-us lacorationss Tho largoe tog o2 the right
foot hrd ot zome “lne boon amputatcd and the soocond toc was

deformcde
Noto e Tho decfects of the right foot idontificd this os the
by of Donald Mitcholl),

Body R./



Bodz RBe
L e e e

Tece ostroyods snall stunp of loft erm attechod to body
but richt arm missings thoracic 2nd abdominal well destroyod:
righ® thigh showed gross Injuries and loft thigh nmdssing,
(1oto = The hair, which was not destroyod, wos dark bromm and
rofeoronse to the roenrd of the physiocnl charscteristiocs
of the worloers, rcoorded at the tine of ongagement, showod
that this cnuld snly bo tho body of Thomas Mullen)e

Body C.
b

M head idortifiable: thoracic and abdominal wall destroyod
oxcopt lowornost pert of lattors both arms nissing but loft
shoulder jeint presonte
(Wote « Mo porsomal festurc was prosont which gave any cluo

to the identity of this body.)

Rumnins DeDe

In tho main thoso weroe small portions which cculd not bo
idontified as belonging to any ono of the throo bodics rofcrrod
to in tho proceding prragraphss Thoro werc, howovor, two
right shouldcr bladeose Onc of thosc was found to fit Body Be
Tho other wes corparod viith the left shouldor blade of Bordy C
and wms found to bho definitely dissimilars it, thoroforo, is
o pars of tho fourth body.

Th. Modical Officcr says in his reporti-

"among tho romains oxamined wore nunorous portions of
olost welle The ribs in the throc bodies originally
oxanaine? were more or loss intret oxecopt on the right
side of L7 NMneSe" (Woto = 3 @ Ce)e
"I o oagedn of the opinion that theso portions of

chost vmll must have bolongod to » fourth bodye"



APPENDIX VI,

Blue Ilasnhes in Incorporating Houses,

Copy of Letter frum 1.:i, Senior ITlectrical Insvector of Jactories to

M, Inspector of jxolesives,

PACTORY DERLREGENT,

sINISTRY OF LADCUR AND A TTON.LL SERVICE,

Electrical Brancii,

Gov.Ace,29/1945. Grosvenor Gerdens Iouse,
Grosvenor Gardens,
axp. 43. LONDON, S,7.1.
. 10%h July, 1945,

Dear “atts,

Bishovton R.0./', = Blue i'lashes

On the 23rd liay you sent me a note of an accident which occurrced in the
cordite incorporating house 28/304,C5, at Bishcpton, Four workpeovle were
killed and three injured, and during your enquiry witnesses referred to flashes.

This is not the only ,0..'. where either blue or _reen flashes have been
observed and a good deal of time wvas expended in investigating the same
phenomenon at Ruddington in 1943. PFordham Cooper could draw only ncgative
conolusions, but I belicve the flashes were fairly comacn, bectuse I once met o
lady Welfarc Supervisor who had workcd at Ruddington and whc spoke of these
green flashes as an olinosgt cveryday occuricice,

I wrote & rather curcfully concocted letter tc Jones aftcr receiving yours
nf the 23rd iiay, beoause I wanted him to get away from the accepted lines of
investigaticn and approach the problea de movo with a clear eye. In my letter
I suggested that some importence might atiach to the fact thot bota ot
Ruddington and 3ishopton, lamp failurcs vire reported. I suggested that he
should try in some way to relate thesc to the green and blue flashoes, bucausc in
at least two other rather incxplicablc explosions, we hove found that lemp

nilures immedintcly beforchand did point to o state of affairs which might lcad
us step hy step to the right solution. A casc in point vas the British Oxy cn
acetylen. explosion ncar Neweastle,

Jones pursued this su gestion, and hes submitted o very simple cxplonstion
nf the blue and grceen ilashes, based on the fact that the lamps cre installed
in n hollophane bulkhead type ritting in such a manner (sSee diagram (a)) that
should thc filamcnt fail, it will collapsc on the supporting wires, causing ©
flash of sonsidcrablc brillisney, sometimes persisting for o fow scconds. At
Bishopton, the incorporntor housc is o longz building which duc to tho flat con=
crcte roof cnd the earth filled traverses at the entrances, is rather dark,

If to this frnot woe odd the natural scnsitivencss of workpecople in an cxplosives
factory, we get factors which would lead to the more importence being attoached
to a lemp failure than would normally we the casc.

Joncs says that os lote as 10th April, 1945, o bluc flash was reported in
the same ineorporator housc whore the explosion occurrcd on the 20th fpril.
Imacdinte inspection of' the nearcst light in the corridor, clean and dirty ways,
riverled the faet that it had foiled, Jones inspected this bulb and found that
most of the filament hnd burncd awey, onc or two small pivees rcmeining frec
insidc, Thore wes soverc concentroated bluckenin ot two apots opposite tho



cnds ~f thic twe filament supporting stems. This blackening wes not like the
eriinary blackening due to age, which is morc uniformly spreed, and morceover
there wos o heevy bead of fuscd mnterial on the end of cach leading=in stem
wilich shews that comparatively scvers arcing had occurred., The normal stem
length in this size of bulb is 1%" and in the bulb that Jones examincd the
stan had been burncd down to 1",

It may scem a little cxtraordinary to you to thinik that arcing of suff~
icicnt severity to burn away 2 guartcr of sn inch of o lamp bulb leading=-in
stom could persist, but the fact remains thet it obviously did, and does,
and also without blowing even a 5 amperce fuse, This is becausc the bit of
filament which has collapsecd across the lecding=in wirc duves not creatc a
dead short=-circuit, but acts as a limiting rcsistance, passing, however,
very much more that its rated current. It will in fact become its ovm cir-
cuit fuse, and volatilises after reaching extreme brilliancy, which at the
moment of finality would prolably represcnt an output in lumens many time that
of the original candle=powcr of the lamp.

we have had something lilke this where little 2iv, lamps arc used by
surgeons for lighting nose and thront operations., They have found that vy
over-running them to the verge of failure the amount of light emitted increases
enormously, which is, ef course, a fact, They omitted, however, to aprreciate
thet just before the point of failure of the filament, the little glass bulbs
rcached a temperature sufficient to ignite ether/oxygen mixturcs,

We are not suggesting ignition in the Bishopton case, but mercly that
the mounting of the lamps in o vertical plane does lead to a very brilliant
flash when collepse of the filament occurs, either duc to old age, vibraticn or
any othcr natural cause, I think the flash would rcelly be more whitc thar
cither blue or green, but eluctric flashes are usually considerzd to be blue,
and this might be the pre~conceived notion in the minds of thosc who suddenly
beeome aware of a flash only in time to realise that it has gone.

We next come to rceommendations, which can be very simply expressed by
suggesting that the lamp should be mounted the otnor way up, as in diagram (b)

Yours sincerecly,

(sgd.) H. W. Swann.

(a) (b)

gy, 2 9

. ] e A‘J
Filament above Tileoaent
supporting stans. suspended,

H, B, Watts, Esq.,
Explosives Dupt.
Windyridge,

21 iiarryat Recd,
Wimnledon, S,W,19,.



Traverscs outsido front of house showihg
damage due to oxplosion of truck: of pastos

View showing roof collapsed on floor of
bay 3e : :
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