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,imdej,going t·be process, or 24, cwt., in all. Formerly it was of a massive construction, 
being substantially built of stone; but it has recently been pulled dOWll and rebuilt of 
light materj'als, in consonance with more modern opinion as to the proper construction 
of working powder buildings. This 'construction "consists of Willesden paper, wire­
wove roofinl!, painted canvas or other "similar niaterial on a framew ork of wood, tbe 
sides ' being lined with wood. Wire-wove , roofing, whicb admits light and appears 
suitable for the purpose, is empl()yed, iDf:\tead of g lass, for the windows. In buildings, 
however, ill ;Whiph heavy m.acbineryis, u(3ed, substantial beams of wood, or, by 
preference ;' irdn : girders covered externally 'with woodwork are' reqllired to support such 
macbinery. Tbe ,object of this method iOf 'construction is to reduce to a minimum tbe 
resistance and the amount of projected matter in the event of an explosion, and thus 
mini~ize the chance of the explosion heing, ,communicated to other buildings. As, 
bowever, pieces of the framework of the building, and of the beams supportillg the 
machinery, as well. _~s, parts ,of tbe ma~bip.ery itse~f, are still liable to be projected 
(tbough',as 'less resistahceis offered ' to ' the explosion by the building, perhaps not to 
such"distances 'as ,they might be in ',a, heaYier lbuilding, in which the , resistance offered 
to the force of the gunpowder must necessarilY ,be gi'eater), a light construction does 
not, ' 6f course, remove all chuger from this source: " ." , 

The lower press-b0use al~o existed befere the passing of tbe ' Explosives Act, but 
was then utled as a glazing-house, a class 6f bouses to which no limitation of gun­
powder was assigned by tbe former Act. Its' appropriation was altered to a press­
house by amending License' No. 2139 on" the 15th J anuary1886, tbe usual press-house 
limitations, ·viz., )0. cwt. of gnnpo,wCler unCleI', pr~tl,~ur,e ap.d a similar quantity not under 
'pressure, or 20 cwt. in all, being assigi::l8d 'to ' it,'/ihd the '-i1Umber of workpeople in it at 
one ' time ' being limited to four. Like the eorning-house, it was formerly a stone 
building, and has recemly been rebuilt of light construction. Both of these buildings, 
therefore, bave been much improved since tbe passing of the Explosives Act in respect 
of strticture, and ~iTh 'One a Ihnit of 21,240 Ibs. of guupowder anCl four workpeople bas ' 
taken,the place ·pLan llIllimiteri alllount ,of gunpowde(, ,and an unlimited ,number of 
w'or1{people. : . ) ": , ' ~ . : ', " "> : ', . ' , " . " 

i ,These ; buiLdings ' were both , situated at the bottom of the valley, close to tbe 
river, -and on", the,north' side ' cif it, and 'unfortunately, as was tbe case with many 
bllilcliugsin fact.ories Bstq.blished tinder the formel ,Acts, they bad been placed too near 
to each .other, heing only' 'abom 40 Jar'ds' apart.- ' A mounchof earth,planted 'wj·th trees 
at the side of the coming-house, was interposed some years ago to form a partial protec­
ticrn against tPE\ .comwunication of explosion in one to. powder in the other, an~lon tbe 
24th ,,0£ 1YIay,)872 an ;e:A:plosion actually took place in ,tbe corning-bonse, ,and extended 
toa waggon-load , of powder, standing at the door , .of that building ,:without ,being 
com;rnunicated, to · the otbel'building, w bich was at the ' time; as above stated, a glazing­
bouse'~, . When', theglazing-:housewas' cbanged . to a press-bouse, tbe mound of eartb 
between ,the two. buildings, was supplemented by, a strongly-builbscreen wall, ' placed 
near: to and as hIgh as. the eaves of tbe presf\-bouse, and a former charge-house, tben 
disused, _ part.'. o£ ~· wbi(lhstood between them; was converted into a further,molmd and 
p~f1u.ted with tree,s. ·,;.These buildings have _ thus -been : fairly well protected from -one 
another since ,:the :', qate , of . the amending License No. 289. : It, :will be seen , tha,t the 
condition of this part of tbe factory was generally very much improved by tbese 
alterationi! ., . ,'" ' . __ , ' ," . 
. ' , The new mIxing-bo,use was added to the ' factory by arriending License No: 397: on 
the 15th, .of J anl,Jary l889" for tbe purpose of carrying on a new, kind of mixing in 
revolving drums, with balls , of lignum vitmin ' contact with tbe ingredients of . tbe 
gunpowder. ,'; , 
' Tbe output of a gunpowder factory depends on ,the number of incorporating-mills 

and ','the time tbat the , mixed charges (60 Ibs. or 80 ' Ibs.) are run upon the mills. 
Mixing in revolving (lrums has been recently aCloptecl to enable the charges' to ,be put 
on: ,theincorpor'ating· mills in a more advanced state than ,wben , ordina.ry 'mixers 
are employed, and . tbe , time ofincorporatiori -is thus considerably reduced, and the 
.out-turn of ,tbe factory proportionately increased. :" . 

, The .limits assig;ned,:,were2,240 Ibs.: of gunpowder and ingredients. and tbree ,work­
people. It was.,excellently situated in a high narrow gully, and tbe mouth of the gully 
was elose:d by a Ecreen .of ecLrbh, held in ,its_ place by sbeets of corr'ugated· iron, so tLat it 
vy'~s'qu~te ipvisibl!'):, ~rom ,t4e otb~r buildings 'of the factory. It was about sq yards 
from.. the lower cormng:hom;e, whlCb stood. on a.level about 60. feet below, ·and, a strono' 

I ! I· • b 

s~oue .parapet by the side of the 'main road of the factory intervened between them, in 
a4diti.on ,tot4e screfiln at the tnouth of tbe gully, Sev~ral fine trE;l0S, some of wbich 



,ha!i . ,propably ,., b.~!;l)~ .,growing ': thore "jong : before. the, bp,tory' :,; caT}le ,~ ,inllQ ,' eXlstel;co. 
surrpllnd,~'Clthe 'bu,ilding and formed , a further pl'otec~ion :hgainst the communicG.tiol1qf 
explosi_QIl. to (th!3 , ()t4e~! b)1ildings of the factory" , Beyond; rthe lower , ,corning-house, and 
at , adistf!..nc~"Q£ about, 80, yaIlds fro;m the new mixing-house, was-thelower Pfess"house, 
This 'was !~til~more , effeoti:vely screened by :the inter.veninggroundand by trees ,: , ' " 
, ,1,:'he;new mixing,-40u&6 was of the' same light constructipn as tbe otper, two builclings;,; 
It was about 20 feet square, and in front of the building "at, onE) s,ide ;was a slllall, 
annex;ericr. l,an engine ,for driving the machinerY.,f ,The !e'D.gine" w~s W9rkeC)."by steam 
generat!3,cl[~n': ~ fl,nother , part of ,the factory. BetweEiu,:the, a'nI).exe , ancl .. the building," 
prope1," ; ,t4flX~, waf:) ,:a "glasi; window to :enable, the workmen, whe)). in ~he l .annexeto se~ , 
,tha.t tpe~,'orums 'Yere ,revolving ' properly. ,I' A verq.ndah cq,yered , a ~.' , clean )' , platfQl'~, 
wpic~h ran"a~~)Dg _, the '.remaioder - of the fr'ont of , the -,building, , :;tn.dex,~ended " to, ij~w 
dQprof' the; annexe, to enable tbe men to pass from, one to "thE) , ,other without.,ch,anging 

, tb,e~1,", Ppwder,' sboes: :, :Tbe ' annexe was , commonly ,called the ,' engine~hOl;lf~e, ,~nd W~l~ p,6, 
s~ ; desigJ,1ated ih 'this, report. ' _ ' " " _ , _ 

"" ,rhEj fact,ory is lighted by; electricity, generated by a' dyp;amo Il§arthe,centre,( pf: the, 
wp;r;ks. ,; T~pma.in lines, one running ; eastward and the other westw[\rd; are; l:lp.~ploycd 
foxlightipg .thoserespective -pai'ts of the factory. , A.c1escrip'tion of the lamp employerl, 
&c. ,will b,e',.found below.'" " 
" ,The ,w:orking ,hours in the factory are from 6 a,m, ,to ' £rom 4 to ,5p.m., dependi.ng 

op , the w_ork: in hand in the several buildings. > In the ' case, however, of the new 
mixi:ng:house there was a day-shift and a , night~shift, theJatterworking from 4 p,m. to 
6,',a.m; " ,There were two men in each ;shift" and they ,tookthe:' day shiEt and night 
shift in '. alternate weeks. 

' About~ '5 o'CIockonthe afternoon 0'£ Wec1nesday, the 22nd 'of~J~miary 1896, '~n Circum­

explosio~.oqcurred in the new mixing -hous~ ~ ".',' ,1' he , t~o , llig4h?hi~~ n:;t~n , were at woi'k stances of 
atthe ,buildmg~ ,and had been there about , ~n , hour,m";'LCcordF~ce )wl~h the usual custqm, explosion. , 

The report Wi,tS hearcl , by several workpeople still , in f ~1:18 factoIY; '~md is described as 
dull, 'the, :general opinion being that a mill hap 'exploded, ' , ,: ', , ' ' ," 

, In about three, or four seconds a , much )ouder report fC!l1,Qwec1! , a~d proved, to be thap 
of the explosi~n of the powder in the lower coruing-ht?use. , This building 'was)ock,ed' 
up"ancl them,en had left it only afew minutes , before, n,ope of them having Y,e£ r,'eachec1 
the factory gates on their way homeward. ,'" , ', : ,; , , " 
, In aqouta second more there was a!l~ther loucl repol~t, ' th~ powder "in the ,low,Elr 

pi'e'ss-house having exploded. ,In, th~~ , building:~ six men had been , employed on 
that day, and they were about , to close, the building for , the .c1ay when the explo'sion 
happened. " , ,' " ',, ' ;, " ' 

The latter reports were hear_cl ,for some, miles round, eausing great consterl1ation, 
especially among the residents in the immediate neighbourhood. where 'the relatives of 
those employed in the works , live. Mr. Johnst.on, t:he manager. was "at his hous6, 

' about 120 yards off, and, hearing the report of the, first e~plosion, went to the window, 
where he saw the flash and smoke of the succeeding ones. , He at once rail to the 
factory. 'l'he foreman, Johu Black, was in .. tbe officE) ,'at the time, aud with other 
men, joined Mr. J ohnston in the work of searqhi,ng fOJ,', the 1~,i1leCl. ,and injured, 

IAs -regards loss of 'life ancl per,sonal injury, the effects 'of thes~ explosions, was ,as 
follows~.:.-The two men employed in ' the ' new, mixing-house,'viz_. Archibalc1 Penman, 
20:, in ch?-rge, and P eter Byrne, 21, w81;e both blown , iri\o the ail' 'and carried in the 
direction of the lower corning-house: Penmarifellabout 40 yards from :the mixing-
110uso and about 10 yarcls from the corning-house, He was quite ! cleacl 'whell 'founcl 
shortly afterwards, and his body was' 'much ; mlltilated, ' either '; from ' contact with 
the wooden ' framework of ' the building or the tree~ '~ thl"61lg'h\vhich : he pa.ssed. ; It 
would appear that Byrne mustha.vo ,be'en 1l'rojected' mnchhighei."into, the air than 
Penman,as he did not come into contact with the : trees; ' and, that:'as he was fa11i110' 
beyond ' the lower'; corning-house; , the ' explosion " in , that : building ! in ' all probability 
carried him further, for he ultimateli',fell high up on the steep bank on the other side 
of ,the 'river,about 100 yards from the new mixing-house';' '1'18're is little doubt h0 
must ' ha,:e been on the platform ; outside the ' building at the l momimt of the explosion. 
When be was found, shortly aHerwards, 'his powder, clothes \vere ' a.ll ,bttrnt off. He was 
not dead"and w~s able to give ,his' nam'e; but ' he died duri~lR',t?e, night at the Royal 
'Infirmary, at Eclmburgh, to WhICh he, was removed after, hIS ' mjllrJeS ,were attended to 
in ,the f~ctory. Both of the above men were l:::llnarriecl. ' . " 

;; Sce page ii. ,'J f., 
it . 

Effects of 
the explo­
stuns. 
Loss of life 
Imd l)Crsonnl 
iujury. 



::ti'nrnnge to ' 

tlUilclilll-':~, 
&c. of the 
i~ctory. 

,6, 

One man, J arne~ Outhill, who was working in the lower ' press-house; an0 ran out of 
tha;t building and up a bank near it when the explosion in the now mixing-house 
occurred, ' was thrown . down by the explosion in the lower coming-house, and was 
:slightly injured in his head and one of his arms. No one else sustained any injury by 
the explosion in this building, excepting Byrne, who, as above stated, was in all 
probability passing over the building in the air at the moment, having been blown 
from the new mixing-house. " ' 

Six men- were working in the lower press-house on the day of tbeexplosion, and 
' indeed had been wOl'king there f6r six days previously (four only being allowed by 
the terms of the amending Li.cense No. 289). Three men were usually employed in 
it, and during the preceding week, the upper press-house being out of order, the 
foreman of the factory, John Black, sent the three men who were engaged in that 
building to work in the lower press-hous'e. The names of the six men were : John 
Blackie, 30. in charge; Archibald Chi3holm, 63; Samuel NeiL 30; ,Robert Proudfoot, 

, 24; Thomas Morgan, and J ames Outhill. BIackie, Uhisholm, and N eil belonged to 
the upper l)ress-house, and Blackie was put in temporary charge in the absence of the 

. usual leading hand through sickness. When the explosion occurred they had just 
completed the day's work, and were preparing to leave; one, indeed (Morgan), had 
already left, and had got about 100 yards from the building on his way home­
wards. Cuthill escaped, as alrflady stated, by running out at the door; and the four 
others were killed. Blackie's body was found in a miU~leacl between the building and 
the river to ,the south-west, while Prouclfoot's body was found in the same direction 
'partly in the river. They were both killed instantaneously. Oliisholm ' was found to 
the north 'and Neil to the ~est of the building, both mortally , injured, bu't Neil 

, lingered for about three hours before he died. Blackie and Neil were married, the 
other two unmarried 

. .. In ' addition to Outhill's wonderful escape above mentioned, it may be here stated 
that the ca.rter, employed in removing tbe powder to and from the working builclin£['s, 

" was at t.he time of the explosions engaged in putting some refuse powder from the 
lower coming· house into a charge-house, distant only about 20 yards from the lower 
press-ho\lse. Fortunately this charge-bouse was excellelltly ecreened by a good mound 
with 'trees growing on it, and he escaped without injury, ,not even being blown down 
by the force of the explosion so , near to him. He had just ha~ded the powder to a 

,'man iI}side the building. and the door was still open. ' 
Compared with this large loss of life, the damage to the buildings of the factory was 

almost insignificant. So far as I could ascertain, the amounts of gunpowder in tbe 
, three buildings were :-In 'the new mixing-house, 1,440 Ibs. of unc1rummed charges, 
the inO'redients, saltpetre, sulphur, and charcoal, being merely in contact in 
the proper proportions, in 18 bags containing 80 lbs. each, [l,nd not even mixed 
together, and 480 Ibs. of drnmmed charges, that is, charges which had O'one 
throngh , the process of drulllming or preliminary incorp.:>mtion for three h~nrs, 
in , six ' bags, ' of 80 lbs. each, ready for removal to ,the incol'pomting mills, In 
addition there must necessarily have been a not inconsiderable quant.ity of drummed 
powder adhering to the lignum vital balls in the cl rUills, and to t.ho interior 
of the c1rums. In the lower corning-house there was about 1,800)bs. of finished 
pebble powder which had been brought into the building that evening before closing it, 
in readiness to be corned into grain powder the Ilext day, as the pebbles were not 

, quite of the required size to be included in a consignment to be despatched from the 
, factory. In the lower press-house there was about 2,000 lbs., probably the whole 
,being mill-cake; part of it, however, was between press-plates rea.dy for pressing, but 
had not, it seems, yet been placed under the press. 

, ,The three buildings. in which the explosio~s took place were, of course, entirely 
, destroyed, the foundatIOns of the lower cormng-hous0 andlnwer presB-house being 
much damaged also. 'fhe. machinery was completely wrecked in all of the buildinO's. 

, The explosion in the new mixing house was necessarily not of such a violent chal'a.c~er 
as that in the other two buildings, as the gunpowder was not in such a. finished state, 

. and, indeed, the greater part of iu consisted merely of the ingredients, weighed out in 
, the proper proportions, and unmixed. 1 t was evident from the position of the wreckag-e 
that the bags containing the charges must have been ll'ear the front of the building', 
and probably some of the undrummeLl charge::; were still Jl1 tbA truck outside the I 

building. 'l'he range of fiach was very limited, extending to from 10 to 15 yards only, 
except in th(,3 upper part of tbe gully, where it ,was carriod by the wind, and where, 
moreover, it was more confined. In this direction the trees were blackened up to about 
25 yards. 



.. ·. The· e:x:plqsiOl~ at ,the . lower corn~~g-house was very violent., the heavy rolls having 
been projected to considerable distances, some of them even as far as the site of the 
new mixing-house, The range of flash was about 20 yards in each direction. A 
portion of the machinery fell only about six yards from the new glazing-house, a building 
about 80 yards off, high up on the other side of the river. . 
' . ' That at the lower pre.ss-house was also very violent, heavy pieces of machinery having 
been scattered about. Many of the press-plates 'were projected to the other side of the 
river. The range of flash here was about 10 yards. 

The structural damage to the other buildings of the factory consisted, for the most 
part, of c1isplacement of roofs and doors, blowing out of wmdows, &c. A complete 
list of the damaged buildings will be found in Appendix A.. The bGildings are placed 
in order as they stood in the factory, from west to east. The larger portion of the 
factory buildings sustained no injury . 

. The new glazing-house had a wonderful escape, the roof having been perforated in 
several places by the fallen dibr'is, There was some gunpowder in process of glazing 
ih the building at the time. . . ' 

The value of a mound or intervening hill was also well illustrated by the protection 
afforded to No. 1 stove, which was distant only about 38 yards from the . new mixing­
house. It sustained practically no structural damage, except in respect of the slates of 
the roof. . 

The dib1'is, consisting of large pieces and splinters of the woodwork of the huildings, 
large fragments of machinery Dnd pieces of iron, press-plates, lignum vitre balls in 
great ' numbers, branches of trees, bricks, and stones, covered the ground about and 
between the wrecked buildings, and extended ,all around up to from 150 to 170 yards 
from the lower coming-house. A large birch, about 60 feet high, standing on one side 
of the entrance to the gully, was blown down, and, remaining suspended by the roots, 
stopped all traffic on the main road of the factory. ' A sycamore on the other side of 
the gully was broken off about 30 feet from the ground. . 
. A stone parapet, about five feet high, on one side of. the road at this point, was 

. demolished. This was caused by the explosion in the lower coming-house. It had 
been entirely covered with ivy, no trace of which remained. It was about midway 
between the new mi.xing...:house and the lower coming-house, but entirely screened from 
the former. 

A bridge across the river from the lower · coming-house to the new glazing-house 
was merely lifted at one side of the lower end, and could be easily re-lowered into its 
proper position. Five large pieces of the machinery of the lower corning-house fell on 
the bridge. . Thtl band~rails of the bridge were, of course, carried away in p'arts. 

There were very few traces of burning, except at one corner of the new mixing-­
house, and here the fire was extinguished without difficulty. Neither the Willesden 
paper, the ' painted canvas, nor the wire-wove roofing of which the buildings were 
constructed appeared to carry fire in any instance. There were pieces lying in all 

·directiona. Many pieces of wood, and especially the lignum vi too balls, must have 
been on fire, but they led to no conflagration . . 
' The general appearance of , the factory will be seen from thA accompanying photo­
graphs,:!: of ' which No. 1 shows the main road through tbe factQry, blocked by the 
fallen tree, with the charcoal and saltpetre stores; No. 2, one of the same . buildings. 
,and the screen at the entrance to the gully; N 0.3, the wreck of the new mixing-house; 
Nos. 4, .5, and 6, the wreck of the lower coming-house; No. 7, the wreck I)f the lower 

, press"house. 
It will be noticed from No. 3 that the engine which stood in the annexe to the new . 

:mixing-house sustained very little damage. The bulk of the powder was in all proba­
, bi~ityat the' further end of the new mixmg-house. The pOl:!ition of the steam-valve 
. showed that the engine was not working at the time. 
: . Agbod many spliliters and large pieces of wood,metal, &c. were stopped 
,1)y the trees, but a much larger, number passed t.hrough and ov:er them. It is . 
clear,therefore, tha.t trees, particularly in winter, cannot be relied upon to prevent the 
communication of explosion from one building to another by debris. 'l'hat they 
supplement the protection afforded by mounds, however, in many cases, is beyond 
aoubt. The narrow escape of the charge-house above referred to is a good illustration 
of the advantag'e of planting mounds thickly with trees. 

'iF Thesephotographs are not reprodllced in the printed Report. 
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ES' c'omplet!;l,'aJ:i'st:o'-£the ;,dam.,age tobuildin'gl3, outside , tIle 'factory:as !i t 'wa~ 'possibl!;J 

1;O,iO btairi,'will::be ,found ' in '.8.Ilpendi:t 'B: ' It will:-be -noticecl' tha tit was 'generally, of thEir 

niost-: trivial bharacter. -The far-famed chapel at Roslin ' did not ) entirely ' eflcape, three 

,Q£- -itS'iwindows 'having been,blown 'in, 

T'I;i'erejsconclusive , evidence -- that th,e explo'si'OIi-originated in the ne_w Jmixing-hol:lse, 

an'd ther'e: can -be noe doubt th~t theerx:plosionin. that ,building was communicated; after 

an interval of from three to four seconclfl~ to ,the) low-er c0rning-hous'e~ : ' ;Whether , the 

lowllr 'Press-house ;WM ; 6wsecond, later fired 'directly by the: first lexplosioii -in the new 

mi'xing ;.house,or indirectly by the second explosion ,in the 10wPI" ",l3orriing-house', I 

waS unable to ascertain.;, Althbugh; :' prinu'Z ' j~wie, : it might , bec(lud l1ded thttt', as ,the 

1'0wer-press---houSewM 'Itiuah nearer' to :the lower , corning-house, and as; ~ Tnor'eover; there 

was a very thick growth 'of trees between the lowerptesa~house atrd the :hew' mix'i:ng ­

house,' thelbwer c6rriing---hbuseInll~t have ;done ; ~1:t'e ( 'inischief ; yet;' on; rithe: other 'hahd, 

a'eve'raJ lignum\ vi~re' balls i ifrorrf !, the' t , new 'n'rixingLhouse 'doubtless' perforated" the roof 

of the , building, and it is a~ least equally probable that tbe explosion was, 'commimicated 

ditectly 'by 'oneof ' these ; or by ':som'e ot.her' !piece' of 'projected I debris 'from ;the ;new 

mjxiiig~house. '. . 

Wb.'at caused the;explosion;",-in ,the ' new -m:i~ing~ho :lSe, will :never, in all , :pro bability, 

be ascertained with certainty, both of the men engaged in the huilding at the time 

hiJ.ving;lost,their live~. : ' u Bl~tJI lam able 1to::state:, ;~r0mttlie offects ' of the . exploslon,i and 

from 'w knowledge of- the 'routine' <:>£ ,the work; ',as ':itwas ordinarily carriEjd ~ on (derived 

:f]_'om"tbe' ev~c1ehce of"the two' men who worked in' alternate· shifts with those who wei'e 

ki][ed), 'what was act'ual~y' goirig ' on ~,in the building at the momfJnt of the ex-p'~?s~ori ', and 

thtisTemove'Arom;:the' hst :: of , posslble causes a' large number of . causes 'whlCh'~ w'ould 

otherwise hlivEdound! aiplace ;iil,-it:. . 
The night-shift, consisting';pf )the - tw(~ , deceased, ' Penman and Byrne/ 1'8lieved -the 

day-shift at four o'clock that I 'afternoon. l~ I Tlie -drums were then ruimi-ng, ,.atidthe 

ch:;Lrges were;:ready Jo;r " r~mova1. ~Ii ~hisoperatibn "usually, took abou~ 4.5 .,minutes, and 

the. procedure :'Y_as aEl, ~D~lows, :-----:-The eng,ine ):\yas stoppec1,and ,the bungs were ,removed 

from the d~ums, ~man Sl~v:e.fl P!3mg pl:;Lced Ewer the bUIlgholGs ; t o ·;allow;:the rpowder ·to 

faH :out ,iI).tO ,bins placed belQw' th~; JGlrums, andat ,the :same ,time: retain the lignum ,vitrn 

balls inside the drums. As the powder would not pass through the sieves while the 

drums were , at ,rest, \the:-;engi~e i WaS again started , very slowly,,; ,and: d:llril1g each ' 

rev.plution ,some ·of the powder. : fell : out as the bungholes came rounel .to ~heil'Jowest 

positions; " 'rhe :em ptying '0£ , t.he .drums: , thus , llecessal'ily ocyupied ' some: considerable 

time, and w}:lilfl~he ,emp.ty,ipg, was ,going .On , the~ air' in and at the door of the ,.building 

w:~~ ~1~:e4: V!it~, ~us-~; ~~,~Rf1; r9~e,fromt~Ef:, pow_de:r, as ,i,t fell into ~hEf bins, The building 

w:~.s., ~h,erefo~i~ a~}h~~ , tlI:r;tea,~_ l~xGe~~Plg~y.' ,', ~us,~y ,: one; but when the I new ,charges 

~~d, b,ee!1 RltWec1 ~n,to ;t~~\drl~ms, : ~np-:, the .. bUlldlPf h l'l.rl 11PAn fl,wept. c1ow:n, ,apcl the dl'lllnS 

're~s,~~~t~0, it , w~~ fa~tIy fr~~:}~om.':p.());YAer du~t. . " . ' . 

As , ~C£o\~ a.~ i pp,e d;~~lIpS ! ;vy,~,w ;t;l14pt~ed. ,~h;Ef .94arges ,were, re-weIghe? an~1 put m to ~8 bags, 

contammg 80 1bs. each, ready for remo,y~l ,~o .. ppe;,~n'yOI'P.oratlI)g ~l1111s. , They were 

placed on .the floor ne~r tothe gOOI> "SOt,l;laP they might be ,readily tran.sferred to a 

cdVe'f~d:~trpck '.wh:ichwa"s brolightuJi 'to 'tue bllilding, on wooden railings, Close to the 

platf~r~:, ci~tside. .' __ '; , " '. . . . " 
,Whori\ tbu~. had bee,h don~? the two .men .left the new-, mlxmg-house ,and went ou tSIde 

tli~, ' gully toa,:h~rgc-h(/use; froI?, which they 'pbfa~ljed : 12 llIlcltuHlmed ch,iuges (all 

thfit';could be-d:i).'tied ' in ' the ' tit'Uckat one time), brought them in' the truck up -to the 

building, and placed them on the floor near the 18 drummed charges.* " They then 

, re~loaded: the tru'ck with' 12 df: -th~ 18' dr~ mmed charges', took' them J tcHhe ; charge-house, 

, and 'b:ro:ught six' 'mdre 'U1idruriiin~dcharges and put ,them -into 'the 'building : by, the side 

:of! the :12 :previous ' onBs~ ' a:nd then removed the' remaining six druiumecl ,charges to the 

charae-house, where the truck was !left. 
;v.i%ally, 1 they ,returmed , ,to ,the J new mixing~house, loaded the ,drums, swept down the 

pU1ldillg, and r.e.-started t1W engine; , Thenthey:- had '. to waitdor. about three hours, 

w1;le.J;J..the, process ;QhmlQac1ihg 1the; ,drums again" commenced. The times of unloading 

}'V:(jlre ~ ,8, and 12 0: clock, ,day , and night .. ,'rhe ,men , were not_ allo~\'ed ;toleave the 

:vjQ,ipity .oLttJ,e building, ,and ,appear ,to, have sp'ent the greater pal~ p of. their, time in 

l ' ~.J ;:J '~ ~'1 :. -r--r \ " 1 .... . -' . ,' .. _ ' : . : ~ . '; 1 j" • 

, *, It ,will -be noticed that, as ~bere wer.e :then! l lL drummed cliarges'l und 121 nndi,"ummed _!Jliilrges, ,01' -30 jn .'all 

(=2,400 IbR.), there was hubitu~_I1X _":.n e_xc:s~ ox. g.u.n.12_o.~v.deJ~_in !l_le _ ,b~ikling _ n,t tl]isJ)UTticuluy , p~lj?dof _t}le 

-opt<nitl<in; -th-e ilnloi.iljt {\llo,veuuy the !Im encT1J\g Llcensc No, 289 belllg 2,240 Ibs, only, Moreover, tbere was 

ili audition, necessarily" sprpe /I)A;tll q uUl\tity ndhel,ing to tl;e lign U111 vitm ,balls -nncl -tlw in terIor of tbe cll'u ms 

r -II ' l'lcn,i ble amonnt, as the effec ts of 'thr explosion showed, 
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;engirie.:.house; where a bench was provided for them to sit upon. From this point they 
coum watch ·the drums revolving through the glass window between the new mixing~ 
house and the engine-house. They took their meals in the engine-house. The floor of th,e 
.platform' an'd the engine-house were" clean," so that they had not to change their shoes 
in passing from one to the other. . . ' 

' At the moment of the explosion 12 of the 18 drummed charges had oeen removed, 
·and there were still six drummed charges remaining)n the building. The truck with 
the six undrummed charges to replace ·these had arrived, and, as it would appear, for the 
reasoml above stated, that one of the men .waR inside, but between the bulk of , the 
powder and the door, und the other outside the building-in all probability they were 
engaged in unloading them from the. truck, one of the men handing the. bags to the 
other. ', The appearance of the truck shows that one or more undrummed charges ,were 
probably still upon it, but certainly no drummed charges, or the destruction of it 
would have been more complete.. The wreck of the building was such as might have 
been expected from the explosion of six drummed charges (480 lbs.), the undrummed 
charges being but feebly explosive. I think, therefore, that there can be no reasonable 
doubt that the handing in of the un drummed charges was going on at the moment of the 
'explosion. The only objectiOn which can be urged against this view is that, if it be 
.the correct one, the work must have ta,kenlonger that afternoon than it usually did, the 
explosion not having occurred till 5 o'clock. But there is nothing to show that the 
night-shift commenced to change the drums immediately after their arrival, D.nd if they 
.had been strictly up to time, the engine ought to have ' been running again at that 
time, and , from the position of the steam valve after the explosion, this ,undoubtedly 
was not the case. 
· . Assuming then that the six undrummed charges were ' being taken into the buildi:n:g 
at the moment, what could have originated the explosion? . 
· ' As ·· the machinery was not running at the time, a large number of , causes whic~ 
would have otherwise been possiblA may be at once struck out. "Further, owing to the 
situation of the new mixing-house, fire from an external source, such as an adjac~nt 
chimney, could liothave reached the building. . Again, there was no lightning at the 
tiIpe. And, lastly, there was nothing whatever to lead t.o the supposition that the 
building was wilfully ignited by one of the two workmen engaged in it at the time, nor 
could the powder have been ignited by anyone outRide the building, as no one except 
these two workpeople were within the radius of the explosive effect~ . 

But it is quite possible that the explosion may have beEln caused by­
(a..) The fall of a tool or implement in or outside the building. 
(b.) Matches brought in by the workmen or others. 
(c.) I Grit on the platform or inside the building. 
(d.) A defect in the electric lighting of the building. 
I may add that it is, of course, not impossible that the powder in the building may 

have been wilfully exploded by means of a fuze or other contri vance, but nothing in 
the course of my Inquirytencled to show that there was the slightest reason to suppose 
:that the explosion was brought about by this or any similar agency. There was no 
quarrelling or disaffection among the men, who were well }.laid and contented, so far as 
I could ascertain, and I at once dismissed this cause as one not possessing any degree 
of pro 1?ability. " 

,As regards (a), fall of a tool or implement, I may say that, as one man was in all 
probability handing the bags containing the undrummed charges to the other man 
inside the building, tools or implements would not be required at the moment, and 
this cause cai1ll0t, therefore, be considered a probable one. 

With respect to (b), matches brought in, it came to light, during my Inquiry, that 
. on the 31st December 1889, Penman (one of the two men ill the new mixing-house 
killed by this explosion) picked up an ordinary (non-safety) lucifer match on the 
tramway in the gully leading up to the ' new mixing-house. He at once took it to 
Mr. John Merricks, who is a shareholder in the Company, and acts as assistant to the 
manager. Penman was then ' on night , duty, and work in the factory generally was 
over for the day. . The foreman and manager inquired into the matter 'without 
discovering ' by whom it had· been . dropped. Only safety matchos are allowed in the 
factory, and .there can be little clonbt that this rrmtch must have been: brought int.o the 
factoryby ,some one engaged ,in it. The next morning all the men were summOJ~ed 
unexpectedly to the office and searched, but nothing was founclnpon them. . 
· ,. As ' the proprietors of the factory '(lid not wish t .loir process of mixing with 
lignum vitm balls to be made known to the. trade generally, only the four 

x G laoo. B 



'w6rkmen employed in the new mixing-house, theioreman,.and :Mr. :Menicks were allowed 
;hythe,manager to enter. the gully in which it ~as situated, a:p.d n. notice prohibiting 
·the lworkmen from entermg was attached to one of the trees at the entrance. At, first 
!sight, it appeared, therefore, that, if the match h~d been dropped accidently,it .must 
have been so dropped by one or other of these SIX persons. But as a matteroL£aot, 
it· came ciut '"that some of the other men l prbmpted probably .by curiositY, .. had 
occasiona.lly · gone into the gully to see what was going on in the " Hidie~house/' : 'al;! it 

. was g:en,erally called by the workmen, from the air of mystery .or secrecy attaching .to 
it' . . It 'wa:sthus impossible to . fix the . blame of , bringing in that : particular match 
definitely on one of these six persons, though , obviously suspicion , points strongly in 
'that direction~ ' " , ': I . , < 

, I mad't~ careful inquiries as to the system of supervision and search in. force in .the 
factory' to ! prevent any ~ of the ,men bringing unauthorised articles, such as , pipes, 
'tobacco, and · matches, on to the premises, and I regret to have .to report that .the 
'arrangements under this head pro've to have' been ' lamentably defective . . . In the first 
place, I discovered that the powder , hands were in the habit, each evening, of taking 
:ciff their working jackets, and leaving them in the buildings in which they had .been 
engaged, putting on an overcoat which had ' been hanging up all day in .' the porch of 
the building or in some other convenient place near athanc1, and ,at once going home 
without washing themselves, as is usual in gunpowder factories, or even , taking off the 
'trousers in which they had been working. It is, of course, needless to point out.: the 
danger to the men of such a practice; each of them may, in ' fact, be compared to a 
'squib or othel; firework with the composition outside, instead of being ' enclosed in a 
case, and the slightest contact with a spark or fire might at any moment result in 
an explosion, the effect of which, under ordinary circumsta,nces, would be death or 
very serious injury to the wearer. There was, ' again, no , proper searching of the 
men at the entrance gate, as they passed into the factory, and some of the overcoats 
which they wore had pockets in them. These overcoats, and the working trousers 
and jackets were: supplied by the proprietors of the factory. ' " . '. : 

'It ,will be seen, therefore, that, although smoking was forbidden in the factory; it 
was no difficllltmattElr for the men engag'ed in the new mixing-house to 'provide 
themselves with pipes, tobacco, and matches for the purpose of smoking in the engine~ 
house when waiting there during the several periods of about three hours each while 
the charges were being drummed. They had nothing to occupy them during these 
periods except reading such newspapers, &c; as t,hey brought in with ,them, and talking 
,to one another. Three out of the four employed there were known to 13moke; and it is, 
therefore, not at allim,probable that they snioked in the engine-house,where, also, they 
took their meals. For this purpose they must have had matches or fusees,a13 the only 
light was an incandescent electric light., . : ,' ,' .' . , I, 

. I n view, therefore, of the general laxity in the factory in respec't to . searchi~g the 
mon, the unusual position of the new mixing-house as regards its isolation, and tho 
secrecy observed ~s to , the , ,process carried on in it, which rendered . detection very 
unlikely, and further, the,fin,ding of a lucifer :match on ,the tramway inside. the ' gully 
only a short. time previously, I arp. of, opini.on that it is very probable tha:t .this disaster 
'may have been. primarily due to illicit smoking in the engine-house ; and 'it is possi.ble 
that a' match (probably brought in for that purpose) again dropped outside the 
building may };lave been .the actual cause. . , ': 

. As to (0), grit on the platform or inside the building, it will b.e remembered that the 
men had just returned from the charge-house, and it is, of course, quite possible that 
they either went to the charge-house in their powder shoes, ,or omitted to take off their 
ordinary ,boots on returning to the, new mixing-house. If they neglected their duty in 
this matter it is unnecessary -to seek further for an explanation of the explosion; , but I 
am unwilling to believe that two efficient powder hands, as these men were supposed to 
be, could have been so un mindful of their own safety as to omit to take such an 

. elementary precaution as the changing of their powder . shoes. Still, we know tha:t 
they did not take a precaution which is equally elementary, viz., change t.heir powder 
clothes before leaving the factory; and if they could be guilty of breaking the rules in 

, this respect,they may also have disr'egal'ded the rules as to changing their shoes . . 
As to (d), a defect in the electric lighting, my opinion is that the explosion was not 

caused by any such defect. But a careful examinrttion of the system of , ,lighting 
. adopted in the factory disclosed a very serious eause of possible danger from that 
, source, anc1 an the same deficiency may exist :i'n other factories it is desirable that· I 
f:!houlc1 call promjn'entat.t.ention to it in this Report. ' 
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. The light· in bse for the a ~nger buildings iri Roslin Factorris an incandescent lamp 

csuspe~ded in a · '.' fish~globe" of water, as shown on the accompanying plan. The light 

is :obtained 'from a filament of carbonised cotton thread attached to platinum wires in ' 

the vacuum glass. The plat inum wires are held in position in plaster of Paris, which 

, closes . the · mouth of the vacuum glass, the ends being soldered to short pieces of 

ordinary insulated copper wire. The lamp is put into circuit by means of the thumb­

screws shown on the plan ; exposed ends of the lamp wires and of the circuit wires are 

brought into' cQntact· and screwed down tightly together: The thumb-screws are then 

covered over with caps of wood, each being held in position by a screw as snowD. The 

'object of ·this arrangement is to emble a vacuum glass to be readily removed wheD the 

filam ent is bumt through (probably after giving light for about 1,000 hours) a11(l a 

ne'yv ·onesubstituted: The lamp is suspended by means of the brass handle shown on 

I the plan from battens; &c. outside the danger buildiDgs, so as to give light through 

the windows to. the iDterior, many of them being in verandahs to the buildino's . 

. : ' ,r:phe ,wires are of three sizes, and they are insulated by india-rubber cove~'in()', with 

'an outer coating of hemp or jllte. The main and branch wires are suppo~ted ' on 

earthenware insulators on p,oles, trees, &c., six inches and upwards apart, the branch 

wires being conducted to the lamps along the external woodwork, or under the verandahs 

of the buildings, atthe s~me distance apart . . Each building can be put into circuit 

~eparately by means of a switch att'ached to a suitable tree or other support at a safe 

,distanpe from ,the ouilding. . , 

. rfhe system is arranged to work with 100 volts pressure and one ampere quantity. 

The lights are 16~candle, which; with 100 volts, require only:' 6 ampere; 'hence it 

if(tiIinecessary to work to the full pressure, and the volbmeiire usually indicates from 90 

t6 95 volts. . 

~ .. 'WheD:these lamps wer(dirst intro'duced at Roslin, in 'those exposed to the sun, one 

half of the globe was painted white to prevent a possible explosion of'powderdust near 

·i't1bY: tne cbncentrationof the sun's rays· Subsequently 'some of these lamps were 

p~~a~ed ~nt.~ ' W06d~n box:es, ·wi~h t.wo s~de~ 'of glass.' the bo;xes, where n~c~ssary, being 

hung on hmges to admIt of thell' bemg turned when the sun was shmmg on them. 

'rhe lamps in ~hese qO,xes are, suspended' from a small slot in a batten of wood fixed to 

the t9Pof,-the, b'bx, and hang an ·inch' ortwo clear from 'the bottom of the box: 

.- ' i+~ i.s ~ e'vide:pFth~t ifcoI).tact: is made?rb,r,olienin either of the thumb-screws when 

tHe lamp is iri"circuit, a sparkwilI:pass froin the lamp wire to the branch wire in the 

thumb-screw. Now, in · the verandah of ' a dusty building there is no doubt that the 

whole of the lamp must be more or less ·covered · with powder dust, some of which 

necessarily finds its way into the thumb-screws under ' the lids, and tbrough the holes 

in, them for the branch aDd lamp wires. ' Hence, in the event of a spark from broken 

contact at one of these points, an ignition of this powder dust and an explosioD of the 

powder in the building might readily be the result. . 

.. It, seemed to me, therefore, that it was very possible that the explosion in the new 

mixing-house ,might have been brought about by this agency. ':J..lhere .was one lamp in 

the , ver~ndah outside . the building, on the left of the door, not enclo~ed in a box. 

From an examination . of other lamps in the factory, I ascertained that the ends of 'the 

branch wires are much weakened from being screwed up tightly with the thumb-screws, 

an.d it appeared that, in the event of the fall of a lamp, as its weight would come with a 

jerk on those weakened ends, a fracture of the wire, if the wire itself were not pulled out 

from the thumbscrew, could only be expected. In either case the spark neeessary to 

determine an explosion would result. I also found that the handles of the lamps were 

exceedingly YY'eak, and liable to be broken, no less than four of them ha.ving been 

broken in the ' factory by the shock of the explosion (90 to 100 yards distant) . If, 

therefore"the lamp ,outside the new mixing-house fell, either from being dislodged from 

.its support, or from the fracture of, the handle, the cause of the mischi.ef was apparent. 

But I was informed that the handle was securely fixed in a slot in the batten by apiece 

of .wood screwed down over it; heI!ce the possibility of its having been knocked off the 

batt,en by the man outside the building while carrying in a charge bag w.as removed. It 

is just possible that he may have struck the lamp with a charge bag, and so broken the 

handle; but against that theory it may be urged that he would in the usua.l way have 

been .on the right-hand side of the door, as the truck came ,up to the platform on the 

side near to the engine-house, and, therefore, not near the lamp ; and, again, it would 

be most unlikely that he should r aise the charge bag to the height of the lamp abovEl 

hishea.d in order to hand it from the truck to the man inside the building. As a.lready 

stated, therefore, I do not comlider that thi.s explosion waR due to the electric lighting 

of the factory. ' . . . . 
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B'ut fin~ther source of danger to the buildings of a factory from thiR or a similar 
,system; t?f lig~tin~ must not ?e ,passed over, I have said that ~he handles 'of no less 
than four lamps m other bmldmgs were broken by the explosIOn. Fortunately they 
were all contain ed in boxes, and the lamp merely fell on to the bottom of the box and 
there remained, the circuit in no case being broken, In fact, there was no strain on 
the wireR at alL Now, it is, of course, not unlikely that when an explosion take'S place 
in one building of a factory where similar lamps are in use, the expl08ion may be 
extended to otller buildings merely by the faIl of. the lamps, It occurred to me that 
the explosion may have been cOI?municated to the lower press-house in the present case 
by this means. .But I found that the lamps outside that building were all in boxes, 
and it was much more reasonable, therefore, to conclude th at the . explosion was 
communieated by falling d.ebris in the ordinary way. .All of tb e four ,lamps which fell 
were in incorporating mills.'l: 

Mr. J ohnston' s boxes, therefore, which were intended as a safeguard agains t the 
rays of the sun, proved most efficacious in arresting the fall of the lamps they 
contained. Another great l1dv <'Lll tage :resulted from . their use, viz" that the lamps 
inside were not nearly so dusty. . 

In connexion with the possibility of a spark i1'1 a thumb-screw at breaking conta:ct, 
I should add that it is not wholly impossible that a spark may pass between the two 
wiref'\ at this point at other times, especially when the cllrrent is switched on or off, 

,It is obvious that lamps of this kind cannot be considered safe for USA in or about 
dl1nger buildings. '1'he risk may be got rid , of either by r emoving all possibility of 
a spark near a dangar building, or should one arise, by preventing irs contact 
with powder . dust. As regards the exclusion of powder dust, I do not think 
any covering, however closely fitting, can be wholly relied upon to secure this object 
in the case of a very dusty building. But there is no difficulty in removing the spark, 
viz., by substituting long lamp wires for short ones, and placing the thumb-screws in 
all cases at safe distances from the danger buildings. This latter course should, 
therefore, be adopted. The extra expense entailed will be almost nil, as I presume the 
lamp wires in use with former lamps can be attached to new ones. Even if they cannot 
be used more than once, it will be quite inconsiderable, 

Reviewing the above possible causes of the explosion, I may briefly say that the 
weight of evidence ,tends to the conclusion that ~atche8 brought into the factory was 

. the most probable cause, but I cannot of course express any dAcided opinion that the 
explosion was so brought about. In cases where, as in the present case, the men in 
the building are all killed, it is rarely possible to assign the caul:le of the disaster with 
a bsol ~ te certain ty . 

When the factory passed in 1877 into the hands of the limited company, and 
Mr. J ohnston beca,mA the manager, it was practically in a starvec1 and nAg-lected 
condition: . It was some time before any very great improvement in its working was 
'observed, and a large number of irregularities were noticed by us at our several 
inspections, until finally in 1882 we deoided to institute proceedings against the 
company for certain illegalities noticed 011 the 8th of May of that year. They were 
convicted and fined, and at a subsequent inspection during the same year it was fOllnd 
that a marked improvement had taken place; and, again, during the five succeeding 
years, although we had ' causes for complaint, the main r esult was more and more 
satisfactory. The proprietors were now in more prosperous financial circumstances, 
and on the whole a general smartness was apparent where bef01'e we had met with 
neglect and want of care; and we could not fail to notice a general disposition on the 
part of the management to give prompt effect to such suggestions for the improvement of 
the factory as we felt it desirable to make from time to time, Old buildings of an 
antiquated type were gradually replaced by those of a modern character, and other 
great improvements were effected, until finally, in 1887, we were able to classify the 
factory as an extremely l:latisfactory one. Since that <:.i111e the advance has not fallen 
off, and in three inspections made in 1889 it has received the chamcter of excellent, 
there being practically nothing of impor tance to find fault with, Mr, J ohnston has 
thus, during the 13 years he has held t he position of manager, entirely transformed the 
factory, in a manner which reflects the highest credit upon him: 

But of course there are many irregularities in the working of a gunpowder factory 
which may never come to the knowledge of a Government inspector in the course of the 
comparatively infrequent visits which it is possible to make, and it is only when an accident 
or some other unsuspected event happens that these are likely to be brought to light. 

;; The l!l.mps !l.t the lower corning-house were not burning !l.t the time, 



As ~.~ example in the present case, I ~ay instance Lhe neglect by the powder hands :to take 
off their powder clothes before leaving the hctory. In the special rules submitted by 
the limited company, and approved by the Secretary of State on tho 7th February 1877, 

' there is the following provision: (Ru~e 3) . "'1'he workpeople are to put on in the house 
" for this purpose the clothing provided for them before entering any house, mill, or 
" waggon . . . . .. The shoes and clothing are not to be worn off the factory." The 

, change of clothing takes place when the men begin work in the morning, and again 
when they leave in the evening, at times when an inspection of the factory would not 
be made in the ordinary course. This rule, it is now clear, has never been enforced in 
the factory, the men being allowed to please themselves in the matter. A few of the 
men observed it, and the majority, including the new mixing-house men, did not 
observe it. I am unable to say definitely, as above stated, that this neglect to enforce 
the rule brought about the explosion and led to the death of the men, but Messrs. Hay, 
Merricks, & Co., Limited, and their manager, are undoubtedly much to blame for 
allowing their rules to be thus disregarded. . 

As I havAalready pointed out, there was habitually a slight exceSf:! of gunpowder in 
the new mixing-house at the times the drums were re-charged. This could easily have 
been avoided, by bringing up the un drummed charges in two lots of nine charges each, 
instead of 12 charges , first and. six charges afterwards, By this carelessness in the 
working, the Company were rendered liable to a penalty of 50l. and forfeiture of the 
gunpowder in the building, under section 9 of the Explosives Act. 

I do not consider that there was any irregularity in connexion with the explosion in 
the lower coming-house. No blame, therefore, can be attributed to anyone in respect 
of it. Fortunately the men had closed the building just before, and had left it. 

I regret, however, to have to report that the same cannot be said of the lower press­
house. Here there were six men, while by the terms of the amending License, 
No . 289, only four were allowed. I hnve already stated the circumstances under 

. which the three men from the upper press-house were allowed to work in the building. 
All of these three men were kille~. * . rrwo of the men 'belonging to the huilding 
escaped" one having left, and the other having run out when the first explosion 
occurred. 

It came incidentally to light that one of the men who escaped from the lower press­
hous'e, and who wail a powder hand only on occasions when his services were required, 
had been allowed to work in that building wearing a pair of powder trousers over his 
ordinary trousers and his waistcoat, in both of which there were pockets. , ' , 

It will be seen from the irregularities which have been brought to notice by this 
explosion, that, although the improvements in the factory during rec()nt years have 
been bO marked, there are still directions in which , a further advance and greater 
stringency of control are neecled~ It appeared to me, in the course of my Inquiry, 
that Mr. J olmston did not fuUy recognise his responsibility as manager in respect of 
all the working details or the factory, and that John Black, the fori'lman (who has held 
that position for the In,st ~O years), looked after the powder work and powder hands 

" without realising that he had any substantial responsibility in the matter. As regards 
the extra men in the lower press-house, Black stated, "At the request of Bl ackie, I let 
" the men go to the lower press-house, without giving it a thought, instead of sending 
" them'home." · 

The occupiers were required to post up in the building the number of men allowed 
to be in it at one time. and I cannot doubt that the men and the foreman were fully 
aware that the number in the lower press-hou:oe was limited to four. 

Mr. R. Stuart, the Procurator Fitlcal of Midlothian, visited the factory on one of 
the eight days during which I was holding my Inquiry. I drew his attention to the 
illegalities which I had observed in the factory . 

. It only remains for me to f1.cld ·that I received every possible assistance in the course 
uf my Inquiry from Mr. Johnston, the manager, who was most anxious that the matter 
should be fully investigated; and on the part of everyone connected with the factory, 
I found every disposition to fi1Cilitate my Inquiry. . 

The Right Honourable 
the Secretary of State, 

Home Department. 

I have the honour to be, 
Sir, 

Your obedient servant, 
(Signed) A. FORD, Colonel, 

H.M. Inspector of Explosi yea. 

4< See page 6 . . 
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Visit of the' 
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APPENDIX B. 

DAMAGE TO BUILDINGS OUTSIDE THE FACTORY. 

Wood End Cottage, distant 500 yards: 
Tile roof damaged; number of tiles oft: No windows broken; two doors burst open aJld 

ceiling cracked. 
Roslin Chapel, distant abouL three-quarters of [1 IIlile : 

Three Gothic window frames pl1rtially blown insilie, some of the small diamond green 
cathedra~ glass broken. 

House adjoining Roslin Ohapel (Old Iun), distant about t,hree-qual'ters of ,L mile: 
A few:panes of glass broken. 

Two cottages at the north end of Roslin village, on the Edinburgh Ro~d, distant about one mile: 
One large pane of glass broken in each. 

Esk L ee House, above Roslin Oastle Station, distant about half a mile: 
One large pane of glas~ broken. 

Roslin Oastle Station, diRtant bOO yards: 
One, pane of glass broken; was cracked previollsly. 

Roslin Oa.<;tle Station-ma.ster's house, distant 50D y<1rds : 
One pane of glass broken, but wa':! cl'acked previously. 

Oal;pet. factory, distant about a quarter of a mile: 
, Three small panes of glas::; broken in Jactory, amI two in: Leabank House. 

Most of the gas-lights went out. 
House at Slatebarns, distance not stated: 

Oeiling cracked. 
Eskbill House, distant about 120 yards: 

Between 60 and 70 panes of glass broken; greenhouses da,rnn,ged. 
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REPORT 

'£0 

THE RIGHT HONOURABLE THE SECRETARY OF STATE FOR THE 
HOMEDEP ARTMENT 

ON 

The Circumstances attending an Explosion of Detonators which 
occurred at the Factory of Nobel's . Explosiv,es Co·mpany 
(Limited) at Redding, West Quarter, near Falkirk, 011 the 
15th November 1889; 

BY 

COLONEL A. FORD, 
HER MAJESTY'S INSPECTOR OF EXPLOSIVES. 

Srn, Home Office, 28th December 1889. · 
I HAVE the hoilOur · to report that, in obedience to your Order (1542B) of the 

19th November 1889, made under the 66th section of the Explosives Act, 1875, I have 
held an Inquiry into the circumstances attending an explosion of detonators, which 
occurred at the factory of N obel's Explosives Company (Limited) at Redding, West 
Quarter, near Falkirk, on the 15th November 1889, by which two of their workpeople, 
Mary ·Ann Bremner, aged 22, and Helen Galbraith, aged 20, lost their lives. . . 

In accordance with the provisions of the above-mentioned section of the Act I beg 
to render the following Report. 

The factory in which the explosion occurred is situated near the line of the North Factory in 
:ar~itish Railway Company, which runs between Edinburgh and Glasgow, ancl about a :xh~f~~i~~e 
mile Nom Polmont Junction station. It consists of about 20 sheds and two factory · oecul'red. 
magazines, the explosives authorised to be manufactured being detonators, electric 
fuzes, and electric detonator fuzes.The sheds are about 20 yards apart, and are 
generally well screened from one another. They are connected with each other, a,nd 
with the factory magazines, by means of wooden platforms. . 

The factory exists in virtue of a continuing certificate (No. 18, dated 11th April 
)876), and no less · than · eleven amending licenses have since been granted under the · 
Explosives Act to modify the terms of the continuing certificate in order to adapt them 
to altered conditions of manufacture. When the tenth amending license (No. 339, 
.dated 13th August 1887) was granted, the opportunity was taken to repeal the whole 
of ·the terms of the continuing certificate and the previous amending licenses then' 
in . force and to re-enact them ill the new amending license. This was done for con-· 
venience, as with such a large number of amending licenses, many of the terms of 
which had been repealed, it was difficult to ascertain readily which terms were actually 
in force, and which were not in force at the time being. The eleventh amending license 
(N o. 410, dated 17th April 1889) merely permitted the storage of electric detonator 
fuzes in both of the factory magazines instead of one only as previously, and need not 
be further referred to in this Report as it has no bearing on the present accident. , . 

. The manager of the factory is Mr. George Smith. He has held that position for the 
last 10 years. 
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A detonator is a cylindrical tube of metal about an inch in length and a quarter of 
an inch in diameter. It is open at one end, and contains at the other end a small 
'charge of fulminate. In the detonators now manufactured at this factory there is a 
:small hole in the end which contains the fulminate, in order to intensify the effect of 
the explosion in the direction of the length of the detonator, This hole is closed with 

, waterproof copper-bronzed paper placed inside before the fnlminate is inserted. 
,The tubes of these detonators are made of steel coated externally with copper. They 
are of the size known as quadruple, each containing a charge of 10 grains of fulminate, 
consisting of a mixture of 80 per cent. of fulminate of mercury and 20 per cent. of 
chlorate of potassium. 

Working 
arrange­
ments of thc 
factory. for 
the manu­
facture of 
"~etbri,atorB. ' ' 

Shed in 
which the 
exploBion " 
occurred. 

'1'he present authorised uses of the :;evera.l buildings of the factory appropriated' to the 
manufacture of the detonato:r:s were assigned o~ the understanding that (1) the empty 
tubes were to ,be placed into plates preparatory to filling them (to be done in the shed 
marked G on the plan); (2) those tubes were then to be filled with fulminate (in one 
of the, three sheds, 4, 4A, or 5); (3) the filled tubes were then to be pressed singly (in 
shed 6 in which there are two compartments), being removed from the plate for this 
purpose; (4) the detonators were to be sieved to remove any adherent composition, and 
subsequently rumbled to clean them (in one of the sheds 7 or 8); and (5) they were 
then to be packed in suitable packages (in one of the three sheds 9, 9 (a), or 9 (b» 

" before being finally deposited in the factory magazine. ' , 
When, however, the new kind of detonators above referred to, with the small hole in 

the end containing the fulminate, was introduced about a year ago the system of 
manufacture was considerably modified. Since that time the uses of the buildings 
have been approximately as follows :-(1) the empty tubes have been placed into plates 
preparatory to filling them, and the small holes at the ends have been closed with the ­
waterproof paper (in the shed G); (2) 'the tubes have beeIl filled with fulminate (in one 
of the three sheds, 4, 4A, or 5); (3) the filled tu bes have beeIl pressed 100 at a time in 
the plates instead of singly (in 6), a different kind of pressing machine having been 
substituted; (4) the detonators have been removed from the plates in which they were 
pressed and packed (in 9, 9 (a), or 9 (b», the operations of sieving and rumbling having 
been abandoned, and the sheds 7 and 8 having remained in disuse during that time. 
qccasiopally, when it was found that a detonator could not be readily removed by hand 
from a plate (in 9, 9, ,(a), or 9 (b», the plate was !'lent back to the pressing shed (6) and 
the deto,nator 'wa,s rE!moved in the ," shelter" or outer part of th~t shed by means of a 
long pair of, pliers, the operator being placed behind a screen to secure him from 
: danger in , the ~ven t of an explosion occurring. 

. , . . 

.' The explosion to which this Report relates occurred in the packing shed, No. 9. , By 
the terms of ,the· license the operations allowed to be carried .on in that shed are­
packing, detonators; air-drying the same; and air-drying the wrappers of tho paclmges. 
The amount of fulminate contained in detonators in the shed is limited to two cwt., and 
the number. of workpeople to six. , This amount of explosive and the number of work-

; peeple were those, specified in the continuing certificate when the factery was certificated 
aslegally existing prier to the Explosives Act. " 
, A packing shed may be looked upon as the least dangereus of all the danger buildings 

in a factory. .1£ the operations of puLting the explosive into. bags, cases, canisters, 
boxes, or ether packages are carried on under suitable conditions and with proper care, 
ne accident is likely to occur. We have no record of any previous accident in a 
building used for this purpose. , 

; The shed, No. 9, is 3: large one, the interior dimensions being about 26 ft. by 20 ft. 
It is ef weod, the roof being covered with felt, and it is lined throughout with match­

, boarding,: the ceiling being.a deck-ceiling. The interier arrangement will be seen from 
t.he following plan :-
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The system of work was as follows :-The plates containing bhe detonators were brought 
into the shed, four to eight at a time, by the service waiter or "runner," David Duncan, 
at the south door, in a wheeled truck, which he placed near the table in the position 
marked D on the plan. He then took the plates out of the truck and carefully laid 
them on the table near P, so that they might be about equidistant from the two work­
.people engaged in the packing, who sat at the places marked G and B, facing the table. 
Behind G and B there were two stools on which the plates were placed after the deto-

. na.tors had been removed from them; from these Duncan took the empty plates that 
were ready for him, put them into his truck, and wheeled it out of the shed . 

. Each of the two workpeople took up a plate · from P as she required .it, lifting · 
it with both her hands, and placing it in a convenient position in fronb of her j then, 
removing the detonators singly from the plate with her right hand, she packed them 
into "tin" boxes holding 100 detonators each. . A plate would thus exactly fill a . 
box; but occasionally defective detonators were met with, and to supply the deficiency 
each or the workpeople had an extra plate on the table near her, from which she took 
one or more detonators from time to time as might be required. The workpeople were I 

very careful t.o retain the detonators in a vertical position while r emoving them from 
the plates and pntti;ng them into the boxes, in order that any loose f':llminate which 
might remain in the tubes might not fall out on to the table. The bottom of each box 
was covered with a piece of felt for the detonators to rest upon. 
' The workpeople placed the boxes on the table as they were filled, Bon her left 
arid G on her right, the lids of the boxes not being put on; and as soon as the work. of 
pressing for the morning or afternoon was . completed and the runner ceased to bring 
any more plates into the shed to supply them, they removed the boxe·s to the further 
table, filled up the open ends of the detonators with sawdust (a supply of which was 
kept in the bin), placed another piece of felt 'on top and put the lids on the boxes, 
labelling t.hem outside. The detonators were filled with sawdust in order that any 
small quantity of loose fulminate remaining in the tubes might be mixed with it, and 
thus practically rendered harmless. 

The runner removed the ·tin boxes when they were finished to another building, to be 
further packed into cases or cylinders for transmission from tbe bctory. The work 
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was 'so arranged that all the detonators should be removed from the shed before the 
'workpersons left at the dinner hour, and again before they finished work iu the evening. 

~p;me';do'r ; ,: ' " The 'plates in which the detonators are pressed are made of brass with two handles 
~r,~~~in'g; ~he attached by screws as shown in the accompanying sketch. , They are ' 6~ inches long, 
!,~\1,;?I}!l.tor~. by 4~ inches wide, and 1 inch in thickness; and weigh when filled with 100 detonatqrs 

' a little over8ilbs. In addition to 100 holes for the detonators, there are four holes 
, for fitting on an upp'er plate (also with 100 holes) on top, in order that the tubes may 
.. be held exactly in a vertical position during the operation of pressing. A further 
advantage is derived from the use of the upper plate, viz., that when it ls placed on 
the plate containing the detonators a tube, which is not quite of the correct dimensions, 

, or is otherwise defective, may' be detected from the upper plate not fitting readily. 
'The holes in the upper plates are of course cylindrical, passing through the plates, 

while those;in the plates containing the detonators are closed at the bottom excepting 
a smalll;3scape-hole in each to serve as a vent for the gas in the event of an explosion 

, 'of a detonator occurring during the process of pressing. The escape-holes are closed 
with shellaci putty. Explosions of detonators during pressing freque~tly occur, and are 
confined to the single detonator, not being communicated to others in the same plate. 
They are atten,ded with no risk to the operator, who is placed behind an iron screen 
while he applies the pressure by means of a ratchet wheel to which a lever is attached, 
and usually:little or no damage to material is effected. ' 

:1 I 
: : 

On Friday, the 15th November 1889, two :women, Mary 'Ann Bremner and Helen 
Galbraith, were working in the shed No. 9. Bremner was at the place marked B, 

'" and Galbraith at that marked G on the plan of the building. Bremner had been 
working in' the -factory since August 1885, and Galbrait.h since January 1887. ' They 
were, both experienced in the work of the packing hOUfle under the new system, and 
were: quiet and wen-behaved; Bremner was engaged to be malTied.' Bremner had 'at 
first worked in the pressing shed (during the old regime, when the detonators were pressed 
singly), and on the 7th December 1885 had lost the top joints of the thumb, and first 

' and second fingers of her left hand through the explosion of a detonator while so 
, employed.* . ' , ' , 

:1, On the 'day above mentioned, viz., the 15th N Dvember, all the detonators had been 
removed frOIIl> thElshed in 'accordance with the usual custom before the dinner hour, 
and , Bremner and,' Galbraith returned to their work at 12.45 p.m; The rnnner 

, Dunca,'n" supplied them with filled plates, and removed the empty plates at intervals 
until"about 3.30 p.m. in the ordinary way. During that time he took about 7,000 
detonators, containing about 10 Ibs. of fulminate, into the shed. On the last occasion 
he took in four plates (400 detonatoril) and placed them on the' table :in the usual posi-

, tion P. ' He observed that Bremner and Galbraith were , then working steadily, but he 
did not notice them 'particularly, and so far as he recollects he did not speak to either of 
them:-' He tbok some empty plates from the stools behind them and put them into his 
truck. ' 'He was then preparing to leave the shed when Lilias lKnox, a workperson 

. employed in the drying shed, came to the door and asked him to remove a box from 
her shed'. , He therefore went with Knox, leaving his truck inside the shed No. 9. ' 
, About two minutes afterwards, and while the runner was stili at the drying shed, 

an explosion occurred, the report being a " sharp" one and not very loud. ' , The smoke 
which ascended ' from No. 9 indicated the building ' in which it had taken place. 
Mr. Smith, the manager, Mr.Corrie and Mr. Kelly, the two assistant managers, all of 
'whom happenerl to be near at hand, the foreman, the runner, and other workpeople at 
once hastened to render assistance. ' By the time they reached ,the shed it was nearly 
'clear of smoke. It had not 'been set on fire. The two women wer~ found -lying on the 
floor near their respective places with their heads towards the east end of the shed, very 

.' seriously injured and quite unconscious. In a short time they were removed and placed 
" on stretchers outside the shed; medical assistance was obtained in a few minutest; a 

' ,~, E~plosion, No. 129 of 1885. " '. . " 
.. \ 'VThe medical officer of the .works wilS speedily summoned by means of a sil'ene (a special kind of steam­
. whistle) which can be heard at a long distance. · It had been arranged with him that his immediate attendance 
':,was required, when this 'Whistle was blown. At the time of the explosion he happened to be ou horseback 
/n?~ -,far a,way! a~~l, ,~'ode at once to ' the works, S,imilar whistles are used by steamers ,on th~ Thames and 
;,·elsewhere ·durm~ fogs. 
. ~, ' ., . - : ' .' . . . 
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train due shortly ,afterwards to pass en r01lie for Edinburgh was stopped at the factory 
~ndthey were conveyed, in the guard's van, to Edmbl!rgh, Dr. Wickham, the medical 
officer of the works, accompanying them; and fina.!ly they were carried on the stretchers 
from the station to the Royal Infirmary. All, however, was of no avail, for Bremner, 
died soon after 7 o'clock the same evening, and Gal brai th lingered only for about four 
hours longer. 

, The injuries to the two workpeople were as follows :-Bremner had her left fore-arm Effects dfth'e 
shattered, hor left knee destroyed, the joint having been opened out, her left eye explosion. ' 
destroyed, a cut on the left side of her neck, superficial injuries from pieces of metal 
and splinters _ of wood. Galbraith had her right eye destroyed, and received superficial 
injuries similar to those of Bremner; the tips of her thumb and two fingers of the right 
hand were also blown off (showing that she actually had a detonator in her hand at thE' 
moment). Both of them died from tbe shock, from whiqh indeed thEiy never rallied. 
There was a large quantity of blood on the floor near where they were lying. It will 
be remembered that Bremner placed the boxes of detonators as she filled them on the 
table on her left side; while Galbraith placed her boxes on her rigbt. 

The damage to the building was of a very slight character. Externally the only 
effect was the bulging out of a few boards at the east end. There are four windows 
in the north side and a similar number in , the south side, and , out of 168 panes of glass 

,in these windows seven only escaped being broken. Some of the frames of the windows 
were also a little damaged. In the interior, about half of the top of the table at which 
the work was going on was blown away, and the framework of the table at one end was 
broken; there were two holes in the floor, one, about 18 inches by 12 inches in size, 
undill' the end of the t8ble where Bremner had placed her boxes of detonators, and the 
other, about 36 inches by 18 inches, under Galbraith's boxes. Two rafters (6 inches 
by 2t inches) in the ceiling above the table were broken across, and the planks forming 
the deck were detached, some the whole length of the shed. The match-board lining 
at the east end yvas displaced, but it was very little damaged. - Debris, consisting , of 
splinters , of · wood, plates, empty tin boxes, &c., was lying all over the floor. In some 
of the woodwork there was pitting caused by fra.gments of metal from the detonators 

!and boxes. ' 
There was nO damage to the platform outside, or to any other building of the factory. 

Among the debris on t.he floor of the shed after the explosion there was lying, just CUU~() of the 
'under the part P of the table on which the runner had placed the plates, a broken el:plosioD. ' 

plate within whieh it was evident that detonators had exploded under confinement. A 
small piece of this plate was found very near to the opposite (west) end of the shod, 
and another piece was found in the shed, but at wha~ part of the shed I could not 
ascertain. ThE' broken plate and the two pieces are shown in the photographs annexed. 
:Four , other plates in which detonators had exploded, but not under confinement, 
were found also among the debris. In these the fulminat.e had discharged itself 
through .the open ends of the tubes (in the same manner 'as gunpowder in a gun) 
without a similar disruption of the plate. In a few holes near the edges of the plates 
where the metal was weak the force of the fulminate had caused it to give way. An 
examination of the broken plate showed that it was quite filled with dotoI1ators at the 
time, and that only a part of the detonators it contained had exploded nnder confine-
ment, the fulminate in the remainder having discharged itself through the open ends 
,as in the other plates. An examination of the other plates found in the shed showed 
that at the time of the exp losion two On addition to the broken one) were quite filled 
with detonators, two were partly filled, and eight contained no detonators. 

As before stated, the r,unner had brought foul' plates into the shed and placed them 
on the table in the position P, about two or three minutes before the explosion. ,Ho 
did not notice whether there were any other plates there at the time. From the 
number subsequenLly found, however, it appears that these four were the only ones. 
:Also it seems clflar that Galbraith must' have finished the plate she had in hand' when 
the runnel' was in the building, and have taken one of the four brought in by him. On 
this she was engaged at the moment of the explosion. There were thus three plates 
containing detonators stilll'emaining near P, and one of these Bremner would require 
soon afterwards. To obtain a plate 'she had to r each over the table a distance of 
about 2 feet, and sometimes she got up from the stool on which she was sitting, and 
leaned on the table in order the more conveniently to lift it with her two hands, one 
of which, as before stated, had been previously injured. 
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lu :Beiuing in mind (1) that the broken plate was found after the explosion under the 
:table near the position P; (2) that something must have been on a part of the top of 
,this broken plate, of sufficient weight to give the necessary confinement to the detona~ 
:tors, at the moment of the explosiop; (3) that Brem!ler's left fore-arm was shattered, 
,and that she received such extensive injuries on her left side generally (evidently from 
detonators in the boxes being quite close to her at the time); and (4) that Galbraith 
was engaged in her ordinary work of packing at the moment, as the injury to her 
thumb and fing ers of her Tight hand testifies ; I can come to only one reasonable 
conclusion as to the cause of this accident, viz., that Bremner in attempting to lift a 
plate containing detonators from the table near Pdropped it on to another plate, and 

' th'at the concussion thus caused exploded some of the fulminate in the detonators, 
, br, more probably, some loose fulminate which since the processes of sieving and 
ru'mbling have been abandoned must have beenupon the plates and the outsides of 

, the 'detonators. 
One of the plates found among the debris in the building was seen to be bent 

and more damaged' than the others. It was filled with detonators when the exploi:lion 
took place. In all probability this ':Vas the plate which fell from her hand and\ caused 
the mischief. It is-shown in the photographs below the broken plate. 
" After r had expressed my opinion as to the cause of the aycident to Mr. Smith, 

the 'manager, he ascertained that Bremner, had been sitting up the previous night 
and ' did not go to bed 'till after 3 a.m. ' She got up again soon after 6 that morning. 
She was doubtless therefore tired when she was working in the afternoon. It was 

, thus: not at all unlikely that she should let a heavy plate' (8i- Ibs.) slip from her hands 
when stretching across the table, more lJarticularly as she had lost the tops of the thumb 
and two fingers of her left hand. No one, however, who saw her at work that afternoon 
observed anything unusual in her manner or appearance, so far as I could ascertain. It 

, 'is the custom at the factory to give the workpeople holidays at the times when fairs, 
&c., are held in the neighbourhood, so that they may not come to work when liable to be 

, tired, and I was assured by the manager that had it been known tbat Bremner bad 
been 'sitting up the previous night she would not have been allowed to work in the 
factory that, day . . 
" There is not the slightest reason to suppose tlpt Bremner threw down the plate 

intentionally with ,a view to committing suicide. , 

: Qllestionas Assuming, then, that the fall of one 'plate containing detonators upon another brought 
'to 'hlul)1e to ' abou~ ,the ', explo'sion (and I ' have no doubt that that is tbe correct explanation of the be uttached. " , , , occurrence), ,we have now to consider to whom blame attaches for the loss of these two 

lives. ' " 
, It has already been stated that the manufacture of detonators ill the factory bas 

been recently carried on under conditions other, than those contemplated when the 
license, was , granted. In fact, a new kind of detonator has been introduced, and the 
old ' conditions no longer apply in all respects. The siaving and rumbling which 
were employed to remove adhering composition from, and io clean, the detonators with 

, a solid end have been abandoned with those of the present make. The process of 
rumbling is' impracticable with the new detonators in which the end containing the 
fulminate has a small hole protected by waterproof paper only; and when it had to 

, be given up, the process of sieving also fell into disuse, as it was considered that any 
lOose fulminate which might adhere to the detonators would, so to speak, become so 
diluted with the sawdust in which they were packed as to be rendered harmless. 
The plates, doubtless , with more or less loose fulminate adhering to them and to the 
detonators' which they contained, were, as a result, taken to the packing shed to have 
the detoIl:ators removed, and thus a new source of risk, and that a serious one, was 
inhoduced into the building. 

It is obvious that the present ' limitations (viz" 2 cwt. of explosive contained in 
detonators, and six workpeople) for the packing shed are altogether inapplicable to a 
building in which this additional danger exists. Such limitations are reasonable only 
for a building which may be looked upon as one of the" safest" of the danger buildings 

, of a factory. I was glad, therefore, to find in the course of my Inquiry that Mr. Smith, 
the, manag'er, had fully recognized the necessity of reduced limitations under the altered 
conditions, and had allowed only two women to be employed in the shed, while the 

, amount of fulminate contained in detonators never exceeded a few pounds, In bct, 
the work of the fa9tory was being carried on under quite as great restrictions as would 
have been imposed had the license been originally prepared to meet the new method 

,of manufacture, and it appeared to me that every possible p'recaution was taken for the 
,::::s~ft;lty of the workpeople., 
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. I consider, therefore, that Nobel's Explosives Company (Limited), made tue besl; 

' possible arrangements in their f,Lctory to meet the altered conditions of their manufac­

ture, and that no blame attaches to them or to their manager, Mr. Smith, in respect of 

. this accident. In view of the risk to the :workpeople i.n the packing sheet it is proposed 

to resume the process of sieving, and thus all chance of a similar accident will, it may 

be hoped, be obviated. . 

I may here bear testimony to the excellent order in which at our inspections we 

invariably find this factory; at the last 10 inspections made between 1884 and the 

present time, we have observed no irregularity of any kind and no want of precaution 

for the safety of the workpeople. It is only due to Mr. Smith that I should draw 

attention to the admirable management which has prevailed in the factory since he had 

charge of it. I need hardly add that I received every assistance from him and all 

engaged in the factory in my Inquiry into this accident. 

As illustrations of the general order which prevails in the factory, I may instance 

the arrangement made by Mr~Smith for summoning medical assistance in case of need,:i: 

and the expeditious way in which the injured women were attended to and sent to the 

infirmary in Edinburgh, a train being stopped near to the factory for the purpose.-/­

Everything that could be done, when the accident had happened, was done, as it appeared 

to me,with foresight and judgment, and with an entire absence of disorder. 

As regards Bremner's share in causing the explosion, the fall of the plate from her 

hand 'was doubtless purely accidental. I have already pointed out that in accordance 

with the custom at the factory she ought not to have attended at all that day, after 

sitting up the previous night. 

Mr. W. K. Gair, of Falkirk, the. Procurator Fiscal, visited the factory on one of the 

two days I held my Inquiry with a view to obtaining particulars as to the accident. I 

told· him the result of my investigation so far as I had then carried it. 

The Right Hon. the Secretary of State, 
Home Department. 

* See note, p. 6. 

I have, &c. 
(Signed) A. FORD, Colonel, 

H .M. Inspector of Explosives. 

t See p. 7. 

Visit of the , 
Procurator 
Fiscal. 
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Pla;te for .pre.ssing dd:ona;tors, 

(FulU Sige) 



TJw brokov plate; irvwlticlv tlw eaploJ'loTv of7JetulUli:oTcY under confinemeTl17 too le, 
plaC£! 

IIw plate boW by the .Explo8ioru 

J 
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