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FIR)!;S IN THE TEXTILE DYEING, PRmTING, BLE<WHING AND FINISHING ~RiDES
~.~-; .

A statistical analysis of reports of fires attended by
Fire Brigades in the United Kingdom, 1946-50

by D.W. Millar and J.F. Fry

1. INTRODUCTION.'.
The total losses due to fire in the United Kingdom are not known accurately,

but sufficient information is available to show that about half the total los~es

ar-e caused by large fires (arbitrarily defined as those individu"l.lly costing at
least £'10,000). It would therefore appear important to devote attention not only,
to studies of fire prevention, but also to the recognition of factors which con­
tribute to the development of large fires. There is more than one approach to a
stuc1y of this kind, and in fact an investigation into large fires in general is
now being carried out. A useful complementary approach is the study in more
detail than is possible in a general investigation, 'of the fire incidence in a
particular industry, with special reference to the large fires in the industr,V.
The indnretry reelected was the textile dyeing, printing, bleaching and finishir..g
indus try, more shortly described as the textile finishing industry. There were
two main reasons for selectir.g this particnlaI' industry. Between 1944 and 19.50
the total loss due to Lar-ge fi!.'e::. in tile industry was exceeded by that in only
three other occupanoies, wa,efJholo[·cs containing mixed c,:lr.:r~odities, co titonmams-"
facture and s toruge and t!:0 fU>',j;\·lf,:ot'..lI·e of electrical ir.stalla tions, cables, and
appara tue, The average Loas 'FeI' large fire in textile finishing premises was
exceeded only by the average loss per large fire in the warehouses mentioned
above. For these reasons, after discussion with the ?ire Offices I, Committee'
Research Liaison Committee, the textile finishing industry was selected for a
study of fire incidence.

2. THE ffiOCESSES CkRRIED OUT IN THE INDUSTRY

The textile dyeing, printing, bleaching and finishing trades f'orm the sec­
j tion of the textile industry which receives yarn or woven or ,knitted textile

goods in an unf'Lni.shed. state and prepares them, either for other monuraotur ing
industries using finished textiles as a P:imary material, or for the market.

Firms engaged in textile finishing may be occupied in any one or moze of
the dyeing, printing, bleaching or finishing trades. There are diff(lrent
processes peculiar to each of these trades and others which are used by nearly
all firms. A very brief description of some of the main prooeases i~1 given
below.

There are various impurities to be removed from textile materials spun,
woven or knitted from natural fibres. To do this cotton or linen materials are
packed in large vessels through which boiling alkiu.inesolution is circulated.
F.~·:,or to this process it is necessary to singe cotton fabrics, cither over red­
ho':; u;c,k,:i. plates bent in half hoops, or over hcr-Lzorrta.L rows of gas f'Lamea,
W001:;.e~, f~.:1!'i0S are carbonisec1 by. soaking in a. "Weak solution of sulphuric acid,
d~j~:L_1f: :L~ 0. cer:~!'ifugal hydro-extra:..:tor and bal.J.ng, l'hiE:. precess de~;truJ."s

Yeget'1.ble rna. t ter-,

•

'.
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13l%.ching of woollen and silk materials is carried out by exposure to sul­
1Jhlt~ Clio:-:ide fumes in a closed chamber. Cottons, linens, rayons and other art­
~f'i()'.e.:!. fibres, are usually bleached in a warm hydrogen peroxide or a chlorine
Z(l.'_;;.,:''':;ll. The technicalities of dyeing are very comp.Lex, but it is sufficient
f01'''''1e study of fire hazar-ds to know that dyeing usuaLl.y involves the use of
boilj,ng eye liquors in large vats. The machine prdrrtang of textiles involves
."),,, r.K':;'!; complex machinery used in textile finirehing. The fire risk is likely
.;::.> ',: o ,,:,ea t,,,:~ 'i.n the ~teaming process which follows printilig than in the
pJ'i.ntillg process itself.

Ilr'ying of textiles takes place during various stages of the processes,
e:;.tr,er over sets of heated drying cylinders, or over brattices in hot-air cham­
~ers. The final finishing processes usually involve stretching fabrics across
t,'leir width on stentering machines. The fabrics are steamed before entering
'the stenter and dried, while in the machine, by hot air or gas flames. Lustre



ioil r;::-xen to some fabrios by oalendering or friotion polishing over smooth or
engr-aved steel oylinders.

3. THE SCOPE OF THE ANALYSIS

The Joint Fire Research Organization receives a report on evrsry fire
at';p')1r~ed by a Fire Brigade in the United Kingdom. The information in all the ••
rc:J"i-j,S received by the Organizaticnfor the years 1947 and 1948 was ooded on
P"ll"I\,)Q cards for mechanioal sorting; the oards appertaining to the textile
f:b;;.f:l,i.ng industry were used as an index to the original reports. It was pose-
11:1.-, i;,., code in 1946 and 1949 only a random 1 in 4 sample, and in 1950 a rnr.dom
'J ~J: :.: '~2.uiple of all the reports received. To loca te the main bulk of the
~"',:),,)1,i;., uo t included in the sample a search was made through the files of
?.";"". ,':;S ,71'?m the Yorkshire, Lanoashire, North Midland and Belfast areas. In
',!oj::\ ::!.:iU,;t~y A.bout 80 per(r~nt of the establishments employing more than ten
1'6... ..:.,_, ..... are J.ll these areas ). '" .

4. THE OCCUPANCY IN WHICH THE FIRE TOOK mCE

:.r. T~hle 1 are shown the numbers of fires according to the trades carried
on :l,,:::C ,:;remises in which they occurred.

Table 1

:t,~ di~tribution of' fires by trade wi thin the textile finishing industry.

(R~1?'::>rts of fires attended by the Fire Services in the United Kingdom 1946-50)
,

1946 1948 Total I
Trade 1947 1949 1950 1946-50 Per cent

i

"
No. No. No. No. No. No.

IBleaching •••••••••••••••• 2 2 6 5 6 21 12
Irl~ing ••••••.•••••••••••• 15 7 11 14 9 56 32
JY;",::,,; .~hing ................ 2 3 3 7 1 16 9
JI.d-:j...~g.-"p and export .... - 1 1 - - 2 1

p"v;}<:ing I

~':l!:·t':l,!~ ................. - 3 3 1 1 8 5 iM:or6 t.nnn one of the above 9 12 11 22 18 72 41 ,

r- I ,
Total 28 28 , 35 49 35 I 175 100••••••••••••••• I! I' ! , •

'['he Census of Production Report on the Textile Finishing Trade (1) .indicates
tn.,\t ::.!'1. 15~·8 there were 596 establishments employing more than ten people and 104
cE)'l.ubl.:cl'hrnents employing 10 people or less, in Great Britain. L'1 this year t~lere

wez-e 31:. r'il'''S r-epor-ted in Great Britain in tex+'ile finishing pr-emtaes, l'hi,s cor­
rospontls 'to t,.. rate of 5.7 fires per year per -:G~' of the J.arger establichments,
v;h5.Qh in F'Cobably a good estimate of the incidence of fire in thccextile
fi.nisiling :'ndustry as a whole.

Ther.e is no t lik'3ly to be any ser-Lous '3rror in asnumdng bha t all the fires
teok p'lace in the larger establishments, sine'3 thpse comprise 85 per cent of all'
textile finiahj~g wcrks, an~ ~~'3 rr~'sical di~e~3ior-s of the p:::,omises given in
the fire re;>uJ.'ts agree ~vith the a.~3W,;::ption.

The corv-eepond'ir-g ra -:;e i..."l -:;he p:::'i!!!'l.:';- tC-':'~!:;'e Il1hD.';J"'l.c·turing industries,
exclucL:.i.ng ·C'1xt;i:.I.e f'Ln.l.ah.ing , :l.s al:rt='rcz~:lr'). te~3' ~ 1:'_7:"(;8 :Pf;;~" 100 larger establi:Jh­
menr s , Til:;.S rnr:.y be in error on the hie;h 5':':'1", "':'2·,".e i:. is known that ther-e ar-e
Ir~r.,," ~::'b.ll fi ":'m~ in oertain branches of .i.11..:; :lL1d~.,.~ tl"Y and. t:te dcnomd.nato!' of the
l'otfo:~ rr:~:.:., ~~hd:r:"0fore be too small. i:..ltr.ou.O'~ tbe ct:·.ff(:~'c;n':'e in the rates is statis­
ti.".?J'.! s~.gn:i.£'icant, it 'should be noted that the ol'igihal data from which they
an' c.? L::.,::I" cad !JaY not be .exactly oomparnb.Le; also the size distributicn of e'lt­
~t·~.i.~:o"~·,lt9 tr.r.oughout. the lIlxtile industry is known to be very variable, Q.l'lJ the
~~c r,~0~ ~efer to one year's experience only. ,It would therefore be unwi=e to
C':':":', ~.•v; cunclusion more definite than that the fire incidence in the textile
~'~,,~ sni.'lg trade~ be lower' than in the other sections of the textile Lndus try,
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5. THE CAUSES OF FIRES

The causes of fires in the textile finishing industry are given in Table 2
and a comparison between textile finishing premises and industrial premises as
a whole is made for the more impqrtant causes in Table 3.

Table 2

The causes of fires in the textile finishing industry

(Reports of fires attended by the Fire Services in the United Kingdom 1946-50)

Supposed source of ignition

J..ehcs •••••••••••••••••••••••••••••••••.••••••••••••
Boile:,:" ••• I· .

C~l5m~~co.l reac tion ••••••••••••••••••••••• e,' •••••••••

ChimIley; sparks from (outside building) ••••••••••••

Electric fire, heater, radiator ••••••••••••••••••••
iron ••••••••••.••••••••••••••••••.••••••••
motor •••••••••••••••••••••••••••••••••••••
wire and cable ••••••••••••••••••••••••••••
other apparatus •••••••••••••••••••••••••••

Incomplete extinction of debris from previous fires
in premises

Flue •••••••••••••••••••••••••••••••••••••••••••••••
Li.gl1.tnillg •••••• '••••••••••••••••••••••••••••••••••••
Looomotives, sparks from •••••••••••••••••••••••••••
Matches, children playing with •••••••••••••••••••••
Me9hanical heat and sparks

(1) Over'heating of drying machines, chambers,
creels or ,their textile contents

(2) Heat from machinery, heat or sparks caused
by friction in machinery ignited tex­
tiles, fluff and dust, waste

(3) Foreign matter in scutching, filling;
breaking and drying machines caused
friction which ignited textiles

Oil blowlamp •••••••••••••••••••••••••••••••••••••••
0x-J~00tylene cutting a~d,welding apparatus •••••••••
c~j.·.lg,2':i.!1g rrachf.ne ••••••••.•••••••••••••••••••••••••••
S"l.;(;,:,•.I:. ri·:,.:;::s igniting fly and waste •••••••••••••••••

~t!:.CJ~j2\~ m:::::;~:::·J·.ials ••••••••••••••••••••••••••••• ~ ••••.
I E?:"lF.··~9.;:~5C'11~ r:(.lIP1.(lstio:1 •••••••••••••••••••• 0 ••••••••i -

f)·C:~i;:.C 'J:I.~,,'~tl."'i:..:~~ t;f '.0 ••••••

Mi.s.o~::~.'-':..aneous and undefined ••••••••••••• "••••••••••
Uriknown ••••••••••••••••• "••••••••••••••••••••••••••

Total •••••••••••
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Number Per cent

2 1.1
6 3.4
1 0.6
4 2.3

3 1.7
2 1.1
8 4.6

17 9.7
5 2.9

3 1.7

4 2.3
1 0.6
1 0.6
5 2.9

10 5.7

16 9.1
36 20.6

10 5.7

)

3 1.7
6 3.4

14 8.0
3 1.7

I 22 12.6
I

9 5.1
1 . 0.6
6 3.4

13 7.4

~
175 100.0



Table 3

Fires due to certain causes in textile finishing premises, in industrial
premises and in buildings generally.

(Reports of fires attended by the Fire Services in the United Kingdom 1946-50.)

Numbers 1946-50 Percentages

-•

I

56.3 ! 76.9,,
I36.6

I
'100.0

'143,603.

:185,5135

114,, 669

i
i 26,062

64

175Total, all causes •.••'•.•.

; I II I Ol

rl Il~rl
,

:fs~J! , o rl tl>
I rl :() '" ;.:j ~., s .;t III i. .s,Supposed cause of fire d ~ t1 \1 .... "
~. t) , ;, tl> ;.:j "" ;, tl> "". tl> ;,tl> ;.:j"";'tl>
1< ~ ~ ..: +:' rtJ • "" <1l ><'<:<1l ...c:-PtI1. +='Ul

o . 'a -f.J :')'n ~ ;, "' .... Q.) O)·rf "" Ill·... ~ '"' ""...." .::\, o g c1 oo.ga ""'2 ~ o~~ .Dtl>::J@

i ~ l! 11.
.r.:: Q) 'd .<:~~ ~ ;, ~ ~ ~H c: .... il. c: H ~ ~~. P... .-" P< H .... H'~ P< ~ o· P<

-
Electric motor •••••••••••• 8 468 991 I 4.6 1.8 I 0.5

, i !
10,668

,
5.0 5.7Electric wire and cable •• i 17 1,304 I 9.7

I I
,

Mechanical heat and sparks 36 1,650 357 I 20.6 6.3 0.2,

II
"

Oxyacetylene cutting and i 6 666 592
i

3.4 303 ! 003i

I
welding : I

I,

Smoking materials •••••••• j 22 3.319 17,200 , 12.6 12.7 9.2, I I

ISpontaneous ccmbustion ••• ! i I
I 9 445 ,I 955 !

5.1 1.7 0.5
I

i Uclcnown
,

1:2.8 6.7cause •••••••••••• 13 I 3,341 I 12,569 i 7.4
I

\ i.. ..IOther causes •••••••••••••

I

The six c~uses specified in Table 3 account for some 56 per cent cf the
fires in text:LJ.e finishing premises, and fires caused by singeing machines
account for another 8 per cent of the total number. It can be seen that fires
due to welding apparatus and smoking mot er-aal.s are in the same proportion in
textj.:!.e finishing as in, other industries, while those due to heat and sparks
fr~r~ e'l ec tz-ac motors, faults' in electric wire and cable, mechanical heat and
~.j:-::';';';:;; f.nO. spontaneous combustion are relatively more frequent in the textile
fj~';'c.,i,i"g inb8try. These differences between the textile finishing and other
inallstries are statistically significant. It appears that the proportion of
fires for which it was impossible to detel~ine the cause is lower in the tex­
tile finishinc; trade than in other industria.l premises.

6. THE MATERIAlS FIRST IGi'HTED

The materials which were ignited fi~st in the fires z-epor-ted are shown in
Table 4., In about a quarter.of the fires, cadis, that is textile fly, fluff or
dust.was the material first ignited and in abbut another 30 per cent, textiles
themselves in one form or ancther were first ignited. Any outbreak of fire
requires a source of hea t in the immedia te neighbourhood of a flammable rna terial
and where there is likely to be an all-pervading flammable material such as fly,
dust and fluff the prevention of outbreaks calls for attention to possible
sources of heat and the possibility of elimimting the flammable rna terii1.l.

The scurce of ignition described as "mechan.i.caf heat and sparks" is
divided in Table 2 into three categories. Fluff and dust were the me.terials
first ignited in 12' fires in the second category (;thea t and sparks caused by
fri<.;·~ion in machinery") and in 2 fires in the third category ("foreign matter
in machinery causing friction").

- 4 -
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The materials ignited first in fires in textile finishing premises

(Reports of fires attended by the Fire Services in the United Kingdom 19h.6-50)

laaterial first ignited

41
20

I I

- contents II •••••••••••

Wool - cloth (loose), cloth (baled or rolleo.),
yarn, n~stc, etc.

ltLscellaiJ.eous waste and rubbish •••••••.••••••
I F.'J.c~ - oil. and grease (liquid or vapour) •••••
i Ho~lery, mlscellaneous cloth •••••••.•••••••••
!IJinen, silk, rayon, velvet, f'eLt " .
I Insulation of wire and cable i •••• ~ •••••.••••••

j Paper and. cardboard •••••••••••••• ~ •.•••••••••
~ fi.2.gs •••• , f; ..

i
! Juse sacks, webbing ••••••• ' .•••• ' ~ •.•.••••••••
i Ke.pok, f'louk, shoddy ••.••••..••.•••••••••.•••••
I ]\;el ~ coal .
i Other constructional inateria.ls •••••••• : ••••••
~ Mi::;cellaneous and ~defined •••••••••••••.••••
~ Unknown ••••••••••••••••••••••••••••••••••••••

Total number of fires

17
5

11

10
8
8
6
5
5
5
4
4
3
4
3

16

175

6
5
5
3
3
3
3
2
2
2
2
2
9

100

In 6 out of the 17 fires caused by electric wire and cable, and. in 5 out
of the 8 fires caused by heat or sparks from electric motors, fluff or dust
VlHn a ga i.n the rnaterial first ignited. 'I'he high incidence of these fires is
t.her-ef'or-e closely connected with the presence of a readily flammable fila t er ia.L,

The fires caused by smoking rna terials are different in charactl;1r; in 10
of the 22 fires, textiles in ba10s or rolls or in racks, were reported as the
maceria.l, f~gt ignited, and in only 3 fires was it said tha t dust or fluff was
f.';·~;cst; i~;nitedo The fires attributed to spontaneous combua t i.on nearly all
occur-r-ed in .t~xtiles which had been treated with oil. This is a r ecognised
sour-ce of fires in the t oxtLl e industry , but fires may often be a t tributed by
.c·epcrti:lg officers e i, ther to this cause or to the carel.eaa disposal of enokdng
I;;,." ~f)rj.aJ.s and rna tohes, when there is actua.Ll.y no direct cvi~ence although it
"....~ 'chought tlu.. tall known possible al t erna tives have been eliminated. A degree
0"1: uncerta.in ty must remain in 1;;~.llJr Lne tances , and it is possible that the cause
0-:: e cme of these fires woulc~ G01'€;: accucate.ly be described as unknown.

7. :PO::l,TT orr' Olfl'SREAK OF FIRES

Table 5 shows the point" of or i gin cf fi-.:-cs in the textile finishing
inc.u<3+.ry. The majority of the fil~es S·~:'I.:I~T. in the drying depez-tmenb, in the
stentering, finishing, singeing.and misoellaneous processing departments or in
the stores, boiler house or roof space.

- 5 -



The point of origin of fires in the textile finishing industry

(Reports of fires attended by the Fire Services in the United Kingdom 191j.6-50)

VeJ.dcles in gar'age or loading bay ••••••••••••
F:t'\~j.ne TOO;J, c- III •• ~ " .

YiL:].'~bhop •••••••••••••••••• & ••••••••••••••••••

Eleotrical ~~paratus, loc~tion not given •••••
M:i.~~'311a..neCl.l:3- 1 •••••••••••••••••••••••••••••••

Bl~a~hing department •••••• > •• 0 •••••••••••••••

Itryi:1g department • c \0 fI •• V ••• ~ • ;. • f ••••

~·cing Deparime~t ••••••••••••••••••••••••••••
Filling and stentering department I.

F~nishing department •••••••••••••••••••••••••
Raising department •••••••••••••••••••••••• ~ ••
Si:l~E.::..t16 departmcn t ••••••••••••••••••••••••••
0th6r pr':lcessing departments •••••••••••••••••
Bc~ler haliDe »e.G •••••••• ~ •••• ~ •••••••••••••••

R~of or roof space •••••••••••••••••••••••••••
S·l;GJ:--~S ~. e ,. .

••• , ••••••••••• t ••••••••••••• • '.- " •••••

Number Per cent , .

2 1.1'
40 22.9
2 1.1
7 4.0

10 5.7
4 2.3

14 8.0
16 9.1
8 4.6
9 5.1

20 11.4
3 1.7
4 2.3
2 1.1
3 1.7

30 17.1
1 0.6

175 100.0••• 'U ••••••Total

Unknown

I~ is of interest to relate the point of origin to the cause of outbreak.
This has been done in Tables 6 - 9.

In Table 6 the fires startir.g jn drying de~ar.tments are listed. Some 28
of the 40 fires were direct1;.-- e'c.l:l:'E'td;-:;1 "lrith the drying process. Ten of the
reTT'.9 j nd.ng 12 fires could 11.::::-: UG.:>'-' ":',''""::: b pb.QfJ:J rltr.e!~ thr.:J. the drying depart­
ment, but at least 6 cf then; ...ere ..:!::.:;:"8at2.:r «onnecced with textile processimg,
in that textiles or textil~ f~uff and dust were the materials first ignited.

Table 6

T'ne sour-ce of igr..i tion of fires starting in the drying depar tmerrt

(J~cpc£ts,of,~ires attended'by the Fire Seruices in the United Kingdom 1946-50)

NumberReport~d source of ignition
f'~_.'.~

!.__....~-_._-----:.._-..;.---------------------~I----------f
IJry::'::Jg IU3,::;hij:lC - overheating of textiles •••••••••••••••••••••

- electrical fault ~'o ••••••••••••••••

- mechanical fault ••••• ~ •• ~ •••. ~ ••••••••••••••
Foreien rnate"rlal in drying machine ca.')S~(l frictj,on and sparks
SpontD.I1C':.oUS ccmcuscf.on in oiled woof, or: Sbe{.b,nd ntocking ••••
El.ec'tz-Lca.L shor t oil'cui t in wiring :'.';;:':1.i ,,:;;:~(i t'J'..!ff or dusf •••••
Boiler f1ue ig:1.it ed jute sacks h'l!H?, tv ll.::7 ••.,. 0 ••••••••••••••

Cigarette end ig:lited bundled hosiery en f'loor and in Ch7ing
r~cks .

Conveyor of drying machine stopped; 1003'3 '.'7001 ignited •••••••
Hea t and sparks from mechanical breakdown ignited wocl fluff ••
Heat from steam pipes ignited fJ.uff and yarn on pipes •••••• ~.

Overheating of electrical tubul.ar hea bers left s",vitched on
ignited insulation of heater pipes

Self ignition of stack of ~ot c'l1..unp part:'a lly dried clo'th •••••
S";atic electricity ignited fluff from cloth in drying machine
Unknown - known to be connected with drying I:-,aohi ne ••••••••••

- not known to be connected with lirying machine ••••••

10
2
3
6
3
2
1
1

1
1
1
1

1
1
2
4

Total •••••••••••• 40
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Table 7 refers to fires in processing departments other than drying
departments. Singeing machines were the reported source of igni.tion in 14
fires, mechanaca.L heat and sparks caused another 15 fires and smoking materials
a further 8 fires. Thirtyone of the 55 fires were known to be conneobed with
the F=0Gb8sing machinery.

Table 7

The source of ignition of fires starting in ti,e bleaching, dyeing, stentering,
finishing, raising, singeing and other processing depar1~ents.

(Reports of fires attended by the Fire Services in the United Ki.ngdom 1946-50)

Reported source of ignition

Fe",. t "I' sparks in machinery ignited textiles, dust and
,,"I'..u'f, oil

i.U ...geang machine ignitecl fluff and dust ••••••••••.•••••••••
E;r:.-ki!lg materials ignited sacks, kapok, fluff and dust, etc.
Clcth ignited in singeing m~chine; cloth left smouldering

dof tel' passing through machi.ne
SJ:-.ort circuits in electric wire anc cable ignited structural

timber, cotton fly, insulation of wiring
Sparks from foreign bodies in filling, scutching, rag

breaking and cotton breaking &L~chines ignited textiles
or dust and fluff

Sparks from welding 'plant •••••••••••..•,•••.••••..•.•.••..••
Electric iron left switched on ignited ironing board •••••••

IMiscellaneous causes •••••••••••• i ••••••• ~ ••••••••••••••• ~ ••

Unknown •••••••••••••••••••••••••••••••••••••••••• ~ •• ~ ••••••

1
Total ••••••••••••..•

Number

11

8
8
6

5

4

3
2
6
2

55

Fires which started in boiler houses, roofs or stores" are given in Table 8.
In only 3 of the fires, those started by spontaneous combustion, was ti,e source
of ignition p~rticular1y associated with the textile industry. The sources of
ignition in 18 fires were" chimneys, flues, boilers, or discarded" smoking
mc~terials. In 5 of these fires structural timbers were ignited; in the other
13 uainly textile' waste and textiles were set alight.

T:l.ble 8

The source of ignition of fires starting in b.iler houses, roofs or
roof spaces, and stores

(Reports of fires attended by the Piro Services in the United Kingdom 1946-50)

Reported SQurce of ignition Number

Discarded smoking materials ignited textiles, roof timbers
Sparks or heat frolIl flues and chimneys ignited coal, webbing,

bags of v~ste dust, roof tL~bers, roofing felt
Sparks, heat or flames from boilers ignited waste plaoed on

b:J:'..1.er, wooden gantry over boiler, roof timbers, 00801 and
r~~bbish

Electrical faults ignited fluff and dust, timber duct, mains
"f')>lJ box, oil residue in electric motor

"Spc", baneous combustion in baled wool, fine coal, ca.rboniseel
'.7"01 waste

VlorkrnD.n I s blowlamp ignited pa.rtition, paintworlc on door ••••
Children playing with matches set fire to waste paper and

straw in storage sheds
Miscellaneous .••• "...•••.••..••...••.•.•.•.•..........•...•
Unknown •• " ••• • t-t •••••••••••••••••••••••••••••••••••••••••••

7
6

5

4

3

2
2

5
3

Total

7 -
••••••••••••••• 37
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The fires listed in Table 9 o~~~red in various plaGes not covered ~y the
lic:;t..1 :L-i t.he :t·rec",:ding tables. Only 2 of the l:-3 fi..~s, ',t~ in ,W0~oh the
::mi;·:,;'Gt. 0.~~ :Lgl"!~t.i(jn was eporrtancoue combustion', are pecul.xar- to the textile
il;~i")n'b:':~'~;~', t.v-!;; t;~ p; res. terip',ls first ignited irisome r')f the fires, such as co-t­
to ... ~1<--"":~' 0~ \"le;"ste, cotton fly, dust and fluff, are likely to occur only in
text:~lo p:t'oce::;sing. '

Table 9
t .

The source of ignition of fires starting in p:Laces other than processing
, d8par.tmcnts, boiler houses, roofs or roof spaceo'and st~res.

(Reports of fires attended by the FiI-e Services in th'e United Kingdom 19l;.6-50)

Re~orted'source of ignltion Number

3

7

6

3
2

8
2

8

43Tc1~1 ••••••••••••••
, "----------------------------------_....:.._----_...

:£:1.e~trj,c mnto::- spazk.ing , overhoating or short circuiting,
Jgn~.i.:p.a.gr('.0 se , dusc and. fl'l.i'f, co t b:l fl.y, petrol vapour ;
b~~dr";)n e~!.ent!'ic L.';.spcotion lahlps ig!li,tE..u petrol or sp:Lri t
V"':f,(',IXi:' ,

ZLc';"1:::,:,'io:.l f:,'),lts in wire ~,!la. Gable ignited insulation, silk
rrJ~.l~, co t tcn (I..y, ,oil "a~()11-;' , ,

Dit::e;:;= ;:ed emokang rnaterials ig>lited waste paper, rubbish,
co t ton yarn, cotton waste. wood wool and hay .

O~~'~cetylene cutter, blowlamp, ignited residue oil and grease,
flar:.t;:.~ble material, timber support, sawdust packing

Chilcb:o!1 playing. \Vi.;t!'l.~tches ignited waste ~per, rubbish and
p.~" (;::,:,:)1

Jl:r"'-I~\"i?,Lete extinption of previous fire •••••• ~ ••••••••••••••••
I S"f·(.;:'r;~'l.:l'<;;GUS combustion in greasy waste and oily loose woollen
I nu::.:;f'..r.ials . .,IM:L:-:,;el1L'..:'1eous ••••••••••••••••••••••••••••••••••••••••••••••••

. IUnknown •••••••••••••••••••••• ~ • • • • • • • • • • • • • • • • • • • • • •• • • • •••• •

\.

8. TThrn OF OlJTBREAK OF FIRES

-;

There does not appear to be any
relation betw3en the month of occur­
rence and the cause of fire. It is
a truj_SIn that the number of fires
in bext i.Le finishing premises, as
in other industrial pr-emises , is
la::-gely dependent upon the level of
Cl.ctivi't:y in the premises at any time.
It can be seen from Table 11 that
there were about half as many fires
on Saturdays and Sundays as there
were on the other aays 'of the week.

firesofNU::.ber

Table 10

Month

The n~mbers' of fir~s in textile
finishjng premises according to
th~ rr.9n~h in which the outbreak;3

occurred

J'~.:l"''::£~::--;,r ".

Fr~;t.:..~·'.l~i::{ ••••••.•••• ~

M~~~:.".:~:~. • ...... (. • C •• " •••••

l:rri!'·~.:!... "".,a" •• ~ ..... II II .'

M;~;~r ~ •••• ., ••••••••••
JL!~1.'3 e a_ .. t'o .

J1 :J.:.w ., t' •• ~ •••• :J ,

A\:C·1.1:~ t. ." ~ ...... ' ..
Ss~t~illbeT .0.0 ••••••

October _ ..
November- •••••••••••.
December ••••• '•.••• '••

(Jhuo:rts of fire::; attended by tho If 1:C'~
'S?~~'v:;.COt. in the United Kingdom ·1946-,: 0)

~----------+-----------=--1

The numbers of fires occurring in each month are shovm in Table 10. There
were generally about 14' or 15 fires per month with departures from'this

average in some months which mL~y

reflect the influence of peak periods
of output and of holidays.

15 0 0

10 ~:2)

14 I I

10 ~ 2.r Thh distribution would be
24 ~ S I expected :'n an industry working
17 2 ~ el"lD?r a fj.~·,= and a half, or a five
13 2 4- d:'"\,." flU:!.. y!ocx.iTlg week with mainten-

9 4 l' ance '.'tal'},\: and, perhaps certain 'con-
1i 3 ~ tiuu6us proceases being carried out
15 O. () for part of, or the whole of, Sa. tur-
14 I I .' 'day arid:' all Sunday, The causes of
~7~. 'fires .occurring 'on sa-t·urcia.ys and,

__________....:....:....--=1...:.1....!1..:.1l.:..:.)~.:.:.1i"....;;~~)::;:5::::.l1- Sundays agree with this suggestion.
~ ., I

r: - 8b· .

l:; tc
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Table 11

Th9 CA'] of the week in whxch fires
occur=e~ in textile finis~in~ premises

(Rc!:l()!'"GS of fires a ttended by the Fire
S(>J.'Vi:~~3 in the United Kingdom 1946-50)

D~y of week N~~ber of fires

s~aay •.•.•..••... ~4

Mon·:.!:).y •••••••••••• 28
~l::"-:r~ ~:.d.ay ••••••••••• 26
1fn~~ r:~:sday ••••••••• 28
~l'I,"'r~''ln'r 31. ..~ "'-, ~ '.' - ~'" u •••• , .....

~~r·_~.f".)h.)" eo- c ~ a • 0 • 0 • • • • 31
I r.:-;:" ·~_:·~.!_\·t~:.::..:~r c, ~ III C • 0 • • • 17
L ......~_, ._

o.:-;:r'l::-rlng on 8~lWtyS and ther-e were few
mal working activities.

Two of the 14 fires which occurred on
Sundays were due' to hot ashes, and
there w~s 1 fire due to each of the
causes Qelectric wire and cableD,
"f'Lue", °boiler ll

, "children playing
wi th rnatches II and "mechamce.L heat
and sparks". Three fires were a ttri­
buted to smoking materials, 2 to
spontaneous corabuatdon, and 1 to rags
in a dr'Jing creel overheating; the
cause of 1 fiT.e was ~~nown. The fire
Clue to mechanical heat and sparks was
caused by a bear-Ing in a sueding
machine overheating. This fire, und
the fire due to rags overheating are
the only two which appear like] y to
have resulted from norma.L working
being carried out on a Sun~~y. The
fires occurring on Saturdays were due
to very much the same causes as those

tb.a t appear to have resulbed from nor-

Th3 times of discovery of the fires are given in Table 12. From 4.30 p.m.
the n11100ers rise to t\ peak of 23 between 7.30 and 8.30 pvm, and then decrease.

The distribution of the Causes of fire, according to the time of discovery I

w~ich ID!).y differ considerably f'r ora the time of outbreak, is shown for the more
iIllpcrtant causes in Table 13. The variation in incidence at different periods
of the day is to some extent explained, if some works are in either complete or
p'~rtu.l operation day and night. There were, for example, fires caused by mech­
anical heat and sparks, smoking rnaterials and singeing machines, between 9.30 p.m.
and 7.30 D..m.

The times of dis~overy of fires in
textile finishing premises

(Reports of fires attended by the Fire
Services in the United Kingdom 1946-50).

The number of "fires per hour is
higher for every Cause in Period II
(the peak period) thanin·Period I,
which covers a nornml working Q1.Y
until the beginning of the peak period,
but because of the smn.ll numbers of
fires, and the large element of chance
which enters into the outbreak of al­
most ~lY firp., the difference can be
rez~rded as' significant only for fires
due to r:1f.'H~hn.r.ical heat and sparks ,
emoki ng ma·;:s:c"ia].:j, and the other
causes spenified separ.ately in Table 2
and added into one item in 'l'abLe 8.
Scrutiny of the reports of :individual
fires does not show any r-eason for
this outburst of fires in Period II•

The day can be divided into three
periods, (1) 7030 a.m. - 4.30 p.m. with
an average of about 7° fires per hour,
(2) 4.30 p.m. - 9.30 p.m. ~Qth ~n aver­
age of about 15 fires per hour, and (3)
9.30 p.m. - 7.30 a.m. with an average
of 4- fires per hour. For each of these
periods the differences between the
o.verage number and the actual nl~ber

in any hourly- interval are sma'Ll, enough
for the fire incid.ence to be regarded
as cons tant for that period. The
incidence 'cert~inly differs between
the th~ee periods.

7

':\'me of discovery Number
I..

6}O p~m•• - 12.29 as m,
.}3~) a,;,_!!~~ - -1 "',n 3. 1, ffi . 2• U £ .1

~ )~! c1. Il ID, o~ 202') a .. m. 2
~YJ n., ",!'1. - 3.29 avm, 5
~30 a~r.l. - 4.~9 a s m, 3
.30 as m, - 5.29 a.m. 7
-;-:'0 a s m, - 6.29 a.m. 2
~ ;)0 as m, - 7.29 o..m. 5 I,,30 avm, - 8.29 P•• m, 3
.3Q a.m. - 9.29 a s m, 8 I

.30 n.~ m, - 10.29 a.m. 8 I-," i "I. 29 7.).~ a. m. - avm, I'__.r"

3.c I'.'.. - 12.29 pvm, 7.. ",,~..I I
Q ::0 I''> 111, - 1.29 p.m. 9
~ 3'.) ::?.;n. - 2.,29 ps m, 4-

I,,;0 '[J" in. - 3029 p~m. 10
,jD :;hm, - 4.29 fl·m. 6
~;o f>~m. - 5.29 p.m. 11 I

-;;.(': porno - 6.29 pvm, 15"1.,/ J :
~ 3~) p.m. - 7.29 p.m. 14- !

• 30 p.m. - 8.29 pvm, 23 ,
I

",30 pem. - 9.29 p.m. 10 !
,,30 p.m. - 10.29 p.m, 1 !

6

Table 12

-,
I

8
9

1(I
oj oj

1:2-
1

;2
-j

2

7
[l

G
.;

1
-1 {I :'0 p m 11 29 P.-.J •• - • .m.

-- 9 -



Table .13

The causes of fires in relation to the times of discove17

(Reports of fires attended by the Fire Services in ~~e United Kingdon 1946-50)

(The figures in brackets are numbers of fires per hour)

-,

(4.0) !! 62 ·(6.9) ~ 73 (14.6) I 40
i I

TotD.l •••

Period I Period II i Pe:ciod III I

iCause of fire 7.30 a.m.- 4.30 p.m.- 9.30 p.m.- I4.30 porn. 9.30 porn. 7.30 a.m.
I
I

Electric motor .................. 3 ~o.~~ 2 0.4 ·3 ~0.3~ Iwire and cable ••••••••• 6 o. ( t 1•4~ 4 0.4
Mechanical heat and sparks •••••• 14 (6 16 3.2( 6 0.6j

1
Sj.ng~ing machine •••••••••••••••• 5 0.6 4 0.8 5 0.5
Smoking materinJ.::; ••••••••••••••• 7 0.8 10 2.0 5 0.5
S::;'!ontaneOlls combustion •••••••••• 2 0.2 2 0.4 5 0.5
other causes specifie~ in T~ble 2 18 ~2.0 24 ts 8 0.8)
MiE.cellaneous causes ............ 2 0.2) 4 0.8 -

IUr~nown cause ••••••••••••••••••• I 5 (0.6)
I

4 0.8 4 (0.4)
I
!,

Another interesting feature of fires in textile finishing premises is the
~ode of discovery of the fire. Table 14 shows the person who discovered the

. fire according tq the period of the day. The fact that between 4~30 p.m. ~nd

7.30 a.8. about 20 per cent to 25 per cent of the fires were reported to have
be~n discovered by passers-by, suggests t~~t the procedu~e devised for dis­
covering fires is soraewha t Lnadequa be for the level of activity which, it is
believed, exists in textile finishing premises during these hours.

Table 14

The person discovering the fire in rel~tion to the time of discovery

(Reports of fires attended by the Fire Services in the United Kingarn~ 1946-50)

(The figures' in brackets are percen~~ges)

211Otl-:~:c peop.Le

Period I Period II Period III
Person discovering the fire 7.30 a.m.- 4.30 p.m.- 9.30 p.m.-

4.30 p.m. 9 3J p.m. 7. 30 a. II!!...--

SmpJ.oyees, owners or other occupiers i 55 (89) 46 (63) 19 (48) j
01 t.he premises r 1I

(~~ 18 (25 8 (20~.8fle:rc-by •••••••••••••••••••• " •••• f 3
J

Pnl.:.C:0m".in .on beat) •.•••••••••••••••• I 1 1 (1 I 2 (5
W~·.T.rlunen, car-etaker-s ••••••••••••••• i 2 3 7 (10 I 9 (22 I

62 (100) 73 (100) 40

.~ •... LARGE Fm~S

';:~~.ere wer-e 19 large:.fires in text:i.le fini~hing p)~crI'j ses in. the'
p €:Y:<.c"; -: :):4·~1950, Large fires' which occurz-ec :i.n 1~)lT1I' ar.d 19!-l-5 he.ve been
in~;::'·,:·l~';.!-. to extend the information available. None of' ~-:~,(;S(; fires was caused
b;r (eX..."·J".tj r..ctj.0n. The average loss per fire in each yea!" i.s given in '1'<'.L10 15
an r

} '~ne dintribution of the fires according to the amou.i c of the loss in Table
16.

The numbers of large fires differs fron the numb~r [iven in references
(2) and (3), since further enquiry revealed." that three Lar-ge fires which
ac~ually occurred in textile finishing had previously been included with
reports of fires in other branches of.tbe te:;::·(;i~.e industry.

- 10 ":"
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Table ..!.2.

The average direct loss per year from large fires in textile finishing
premises.

(Compiled from monthly reports in "The Timesn )

Year i Total loss I fires 1
.,

Number of average loss per fire

I £000'5

I
No.

.-
£OOO's' .

I
,

1944 595 3 198I ., ."

194-5 I 107 I 4- 27
1946 I 40 , 2 20

I
,

19~:·7 293 , 4- 73I 1
.~ C.1 ~ I 191 I 1 191I. ~,. !

·19;..~·9 I 386 4 97· I, It r~~/. i 36 1 1 I .36p ••- .........

! I,
1-___ ,

I . 1,648 19

The loss due to large fires probably aocounts for a proportion of the
ord.er of 90 per cent, if not more, of the total loss due to fire :i..n the textile
finishing industry. Table 16 shows that the loss caused by only !5 fires
am0unted to 70 per cent of the total loss due to large fires; the loss due to
one fire alone was 30 per cent of the total. There were four other really
Lar-ge fires •.

The distribution of large fires according to the 'direct loss

(Compiled from monthly reports in liThe Times")

Number Total loss due to
Per cent

Direct loss of total
of fires fires of given s i.ae 108s

£Ooo's

£10,000 and under £25,000 ••••••
,
I 7 115. 7

£25,000 and under £50,000 ••••••
,

5 166 10
I I I£50,000 and under £100,000 ••••• 2 161 10

£100,000 and under £200,000 •••• I 4- 666 40I,£,200,000 or

I

over ...............
Total •••••

1

19

54-0

1,648

33

100
~--~-_.. _------- "-------_..:.--------------------~

:..:;pani8.1 ~."epo:'ts, in more detail than the routine reports from the Fire
Br.igadee are available for five large fires. The only information. available
on one fire is that the trade carried on was dyeing and calico printing and
the direct loss was £25,000. There is inforDk~tion in greater or lesser detail
on 18 large fires.

The causes of 7 fires were reported with no expression of uncertainty.
The causes of two fires were reported as droppad cigarette ends or lighted
matche~~ cuuses which are difficult to establish and should be regarded with
reserve"

Cr.e fire was reported as probably d\.48 to H-pD1:'kf;, :::':!':'OjI:. i:i boiler fire
tnJ.ve.l_l:i.ng through ventilators and igniting linen yar-n ::.;'\. drying racks, and
anoth~r as due to a probable electrical fault. Prior to the outbreak of this
latter fire there had been an electrical fault which cut off the supply to the
works, pr-eeumahLy at the main f'use-box, It was reported that the electric
wir.inS was exposed to heat and wa~ not in conduits.

'.I.'he remaining r.ine fires were reported as due to unknown causes. In one
fire waste rags were ignited by an unknown source of ignition.

- 11 -



. I

It was reported that the possible causes of fire had been carefully
examined in tHO large fires''- 'l'he possible causes in .cne fire were·
either an electrical fault or a dropped light. Spontaneous combustion was
considered to be unlikely. The possible causes of the other f'Lr-e were con­
sidered to be as follows: (1) Heat from steam pipes started a chemical reaction
in hessian wrappers which led to spontaneous combustion. This would·only be
likely if the hessian .had become impregnated with oil. (2) The electric
wiring had been renewed within the two years previous to the outbreak, but not
enclosed in conduits. There was a t inch layer of cotton fly present on the
beams and rn..achanery of the drying rooms. It was possible that an electric
motor overheated and ignited this cotton fly. (3) There was a strict "No
smoking" rule in force, but there were only six men working at the time or the
outbreak. The possibility of illicit smoking oould not be ruled out.

The detailed report on the fire which caused the most severe loss, men­
tioned several f'ac tcr-s which aided the spread of f ire. There was a quantity of
cotton and kapok fluff on the floors and beams which helped the spread of fire
arotUld the source of ignition. There were no sprinklers in the building; there
were open cOlnmunications from floor to floor; fire breaks were lacking; the
works appliances were defective or could not be operated; the contents of the
buildings were highly f'Larnmab Le, and finally there was a high wind blowing.
This combination of adverse circumstances was exceptional, but one or other of
these circumstances occurred in every large fire and in many of the smaller
fires. No sprinklers were fitted in any of the 18 premises in whi.ch Lar-ge
fires occurred, and for which infornk'1.tion is available. Only 4 of the 18 fires
tock place in normal wor~ing hours; 2 fires were discovered early on Saturday
afternoon~, one at 1.00 p.m. and the other at 1.50 p.m. The remaining fires
were all later than 6 p. m, , 6 of them were discovered between 6.00 p.m, and
10.30 p,m. It is shown later in the report t~'1.t there is some evidence of an
associa tion between the delay between the discovery of the fire and the arrival
of the Fire Brigade and the damage caused by the fire. The presence of a layer
of cotton fly, fluff or dust was mentioned in several reports either as a
readily flammable ~"terial or as a circumstance which contributed to the rapid
spread of fire. The presence of fire resisting doors which helped to contain
the fire were reported in three large fires and one of the ~"ller fires. The
presence or absence of fire-stops, other than fire-resisting doors, and of
openings from floor to floor were not often explicitly ma~tioned, but it can
be inferred that fire stops and fire-resisting dears would have prevented con­
siderable damage in some of the large fires.

10. THE DAMAGE CAUSED BY FIRES

There are several ways of measuring fire damage. One of the best scales,
though by no means ideal, is in terms of the financial loss due to material
damage. The infol~'1.tion necessary to do this is unfortunately available only
for the 'large" fires, those causing damage to the extent of £10,000 or more.
Another scale is in terms of the physical extent of the damage, that is "fires
confined to the room of origin", "fires confined to the floor of origin",
"fires spread beyond the building of origin" and so on. This scale, though
useful for fires in dwellings, h~s been found to be misleading in the case of
fires in industrial premises in which there is' large maChinery in use, and
consequently in which there are likely to be long, high rooms, extending, on
occasion, over ~vo or more floors.

The scale that has been uscel for indicating damage in this report is a
combinat.ion of physd.ca'L extent and t.'10 tYP3 of material damaged and the results
of oxaL1ining the fire reports on this ba3is are given in Table 17.

- 12 -
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Table 17

The Q~~ge caused by·fires in textile finishing premises

(Reports of fires attended by the Fire Services in the United Kingdom 194-6-50)

2~~35

11

15

4

15

3

1

59

13

16

Fires causing T ;j'
very slight Other

d'!!D<':\.ge !...ires

I
I

Total •••••••.••.••.

Type of damage

Da~~ge to structure of premises only •.••.••
~.ffit~ge to contents of premises only.,

(a) textiles only, finished,or in process
(excluding ~Qste textiles)

(i) including fires where the damage
was not adequately described

(b) textile processing machinery only ••.•
(including electric cables)

(0) other contents (including machinery
other thn textile processing
machinery and waste textiles)

(i) textile waste ••••.•.•••••••••••
(iQ other contents •••••••••••••••••

Lhm~ge to structure and contents only •...•.
(excluding textile processing
machinery)

(i) fires in which the damage was
not adequately described •••••••

(li) 0 ther fires ••••••••••••••••••••
Dunage to structure and processing machinery

only
(i) 'fires in which the damage was I,

not adequately described
(ii) other fires •••••••••••••.•••••• ·1

Ihmage to contents (illcllluing textiles) and I
processing mach.i.nery only I

~~1.ge to structure, procdssing machinery 1

and contents :
( iLar-ge fires damage to the extent of £10,000 I 12 I

)
ior morc ' ._--~

116

(1)
(2)

(4-)

(5)

(6)

(7)

. .

-----_...._--
out of 175 fires some 59 caused trivial damage; these were rnai nly the

fires which involved damage to the structure of the premises only or to pro­
cessing machi.nery only or to contents other than processing machinery and tex­
tiles but including textile w~ste. In the 27 fires in which structure only
was damaged; it was reported bha t mechanical heat and sparks 1 sparks from
short circuits in electric wire and cable, discarded cig~rette ends or other
smoking rna terials, sparks from chimneys, heat from b.Lowf.ampa or oxy-ucetyl.ene
torches emu two or three miscellaneous causes ignited fluff and (lust and then
s tru(·t·.l!'('..l rJ? tel'i.als in 10 fires, and structura.L timber directly in the other
firr;,~" 'l:hc to·~;.~l financial loss due to t.lie "j1 fires in which the damage WaS

no» +'r::"vial is b'~lieved to be only a ver.y 3::::\11 pr-opor t.ion of the totoJ. fimn­
c ia L !.0f:3 due ";0 fire in the Whole Lndus try, 'l'ner-e was only one fire reported
in whi.ch ther-e appeared to have been a eerIous loss due to damage to textiles
only 0 In this fire 2,000 curtains and bedspreads were destroyed out of a stock
of 7,000. In none of the fires involving textile proces sing machanery only was
there severe damage, The aame appears to be true of the fires in whach the
damage was to miscellaneous contents, including textile waste and machinery
other thun textile processing m...achinery; In general the damage referred to in
this report is direct fire cl.'1.~'\ge, but it is possible that indirect cl~ge to
machines due to heat, smoke anG water, is often of major importance.

There were 41 fires in ill, in which both structure nnd contents, excluding
processing machinery, were demaged, The damage in 6 of these fires was trivial;
in 7 more fires the Q'\rnage was not adeq~~tely reported but in no case WaS the
loss likely to have been really heavy. It is difficult to classify the

- 13 -
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rema~1ng 28 fires according to any objective criterion in the absence of
information on financial loss, but there appear to have been only 3 fires
in which the damage was severe. In one of these about 12,000 yards of ootton
pieoe goods wer-e severely damaged together with damage to about 50 sq. yards
of El-hss and asbestos roofing and slight damage to wood scrays 'and piece
carts. In the building there were 300 cotton pieces 80 yards long and about
half of these were severely damaged by fire. The second f ire took place in a
store containing approximately a million yards of cotton ,~oth and velvp.c.
The su~pected BOlu'ce of ignition was a cigarette end. The fire damageu. approx­
im.'l.teJ.y 1,0,000 yards of the material. The third fire was due to an explusion
in a chGmical laboratory which destroyed all the contents of the laboratory.

In the next category, that in which there was d~~ge to processing
machinery and structure but not contents, there were no fires causing severe
damage.

There were tv;o fires causing severe d?~~ge to contents and textile
processing machiner'y only. In one about 5,500 YDrCis of grey cloth were damaged
and two gas singeing mnch ines and two elcctJ:'ic motors were slightly damaged.
The main damage in the other fh'" was to machancry, 7 raising machines and a
rope r'ace being severely damaged together ":i.7,h an unspecified quantity of
flannelette.

In the 16 fj.res ir. wJ:-,i,,)-j t:j"o'e \"?: ch:ua.p;a to s tructure , contents and pro­
cesr,:!J1g mach.inery , there r:0:'8 S~\'''-~11 ":b.i,:1:. 3:p~Cl'1.r!3ntly caused appreciable damage,
Th~ Q'I.rnage in some of' theso tsev en fire.:- wr':,8 :;,rcbably severe. For example, one
fi"e took place in a part single stor-ey 8.nd part two storey building containing
large stocks of cloth, carbonizing machinery and brushing machines, and it was
reported tl'.at there was sever-e damage to structure and machinery , and destruc­
tion of about 50 per cent of the oloth. The ~qmage caused in these fires may
be summed up as tcllows. During the period 1946-1950 there were at least 59
fires which caused only trivial ~~~ge; 104 which caused non-trivial danL~gc,

in at least 6 of which the damage was severe (bur presumably below £10,000 for
each fire), and 12 large fires.in each of which the loss amounted to £10,000
or more. The dc~~.g8 due to the large fires between 1946 and 1950 amountcd to
£9';.6,000, an average of £79,000 per fire. Seven pcr -c errt of the fires in bex­
tilc finishing premises were large fires and this Uk~ be compared with just un­
der 2 lfcr cent of thc fires in all other industrial premises. A breakdown
h6.S b·,·on obtained of the monetary losses in 17,70 Lar-go fires. .. In one
fire about 50 per cent of thc loss was due to ~~agc to machinery, about 25
per cent to ~~ge to structure and about 25 per cent to Q~age to textiles.
In tha other the main:dancage was in the Qestruction of textiles which accounted
for about 75 per cent of the loss; the destruction to ~~chinery amounted to
about 15 per cent and the structural d~mage to about 10 per cent of tho total
loss. In general, the major part of the loss. in the textile finishing industry
apDe~rs to r~ve been through danL~ge to textiles in various stages of ITk~n,lfac­

tu?e; the lo~s 'caused by darrdge to processing ITLqchinery and to building struc­
t~es bBing, so far as it can be.dotenniDed fro~ the reForted informc~tion,

sabsidi.ary to the loss caused 15y daraage to textiles.

D3rr\.."\ge 1,6 procecsdng !':'.:lteri~13 such 0.2: ci.yB;:;;tuffs and detergents was
r epcr t·~d in S0~.~ f:i.rF!P-; tra 7!,rop:))."t:'.::.'n of' tl~c tote~ loss due to damage to
the::'''' !'l'l.teri?ls apI'e~rs to hav e been Et'o.:i.'_., l'he final report of the Census
of I~~CtJl~"t::"C:l fo:. 19~~8, fer 'the Taxti.J.e ~!].t"d.2r..i~1g T:('ade gives figures, in money
tC!l:1~ ~ of tt~e ct.:"2o·~!.lt of worle in progreso:; [,:'.'3. s to:::·1'.:s of process Ing rna terio.ls for
th8 "-~:"GCI: fj.rL1E; in the industr'J, that i8 ';'"os" :fj,:1f,1'l err>ploying more than ten
pec~:J:\,1. 'fh8 fignl'CS are r-eproduced in ~'able 1·3; only a quarter of the total
va·:""'.J~ ~_f.: re;':;:'0,c;~::"'.;eri by wcrk in progreas 1 birc about }~.0 par cent of the value
is i.' c1ye;:tuffD, The fact that most of the loss has be;,r-, caused by damage to
t~CC.7·:~_~,0X n:3.Y be due to their f'Lammab.Le ns tur-e. and to the ·fact that they are
P~:):·;B1)~~.:,i much mor e handled during proceasing and i~ storage than dycs tuf'f'a ,
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Tnble 18

Work in progress and stocks of material and fuel-1948

__-"'-_" -=--- ---J

Establishments in the textile finislling trade employing more than ten persnns

(Rep~oduced from uFinal report of Census of Production for 1948: Trade P
Textile Finishing ll

)

I At beginning of yea.r At end of 'year i
I

Value £COO cent Value £000 IPer cent 1Per

WO'rk i~1 prClg~ess 1,686 26 2,040 26
,.........

Ma. ter:i.aJ. oS and fuel '~." " 1,.
IT +-0 "f' ..... 2,597 40 I ),292 4-2

,
;,)re:i ~.:..1.1 _ S • 0 ••••• II" ......

I ISuap, d.::tp.rgents, other 1,743 27 I 2,020 I 26
Inatf:l":i~j ::'.0 I

I I
Coal 472 I 7 I 493 I

~
........... 0 •••••••••••

i t I
i i .

! I - I

6
;

To'!;al .. , ....... : 498 100 ! 7 845 ; 100 ,

•

•

. .

Tables 19 and 20 show 'LJ a reb. tion between the ca.tegory of damage and the
cause of fire and poi-nt of CI'i~i:'l of the fire respectively. A point to be noted
f'rcm Table 19 is t~l3.t in no :i.OS3 th9.11 6 of: the 12 large f'Lres the cause was un­
known. It can be seen from 'l'able 20 U1at fires starting in drying departments
tend to cause more than their share of' ncr.-trivial damage.

T.\.ble 19

The c~uses of fires according to the category of dp~~ge sustained

(Reports of fires attended by the Fire Services in the United Kingdom 19~6-50)

803

2

2

6

12

1.0 I

1.0 !
1.9

I26.0

1.0
I4-.8
I

8.7 I
1.9 I

1
I,

14.4- •
6.7

3.8
5.7

100..0

9
2

1
5

1
2

27

6
1

59 I

Cause of fire

I I}'ires cC\.using . Fires causI1n
IFires c~u~ing damage to ~n damage to an
Ionly tr~Vl.(\l . exte;;t of less extent of

I damage tn.", £1 0 I 0.9'~1: I£~0 L000 or-"o~eI
c, r e • I Per cen I o, --:PeleT" cen

I As~es , sao t ••••••••••••••••••• I 1 I 1• 7 1 1• 0 I

I Bo Ll.ez- •••••••••••••••••••••••• ] 3 I 5.1 2 1.9 1 I 8.3
, Chim~ey, sparks from (outside. 3 5.1 1 1.0

building) 1 I

I Electric fire, heater, radLator ,I 1 1.7 1 1.0 1"
irot,n ••••••••••••••••• i 1 1.7 1 51' °7 I
rao 'or •••••••••••••••• I 2 3.4 6. ~

wi.re and cable ••••••• I 7 11.9 10 9.6 I
other appara tus •••••• I 3 I 5. 1 2 1.9 !

Incomplete extinction of u~b~isl 2 I 3.~ 1
f'r-om previous fires ! I

I Flue ••.•••••••••••••••••••••••• 1 3 I
I '1i.'\tche~, chd.Ldr-en ~le..ying with I 3 II M(;;chan~cal hea t ano sparks •••• ; 7 I

Oil blowlamp •••••••••••••••••• I 2
OY.'Yf.l.IJ-:··~yl;:ne Clj':;{~ing and j 1

. y~ 2J:d:in~. "P~,~·D.nus !
S\ll'g'::Lng machane •••••••••••••• i 5 I· 8.5 ,
Steau pipes igniting fly and.·1 1.7 :

718.ste I i
I Smo~~ing linterhls I' 5 8.5 15 I 16. 7
. Spon baneous combustion in, 'i 2 3.~ I 7 iI materhls other than rubbish! I !
: Mis!J,?ll::meous and undefined ••• ! 10

1:
72 j', 4-

6
hI Un},;:;'I)1,m ••••••••••••••••••••••••~ - ,_-;---:- !---__, 50.0

! To~~l ••••••• 100.0~04 100.0
-------------------,
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Table 20

Where fires started according to the damage sustained

(Reports of fires attended by the Fire Services in the United Kingdom 19~6-50)

,

•

I
I
I
I
I

I
I

I
I
;

100 0

2

4 33.3

1 I
= I
1 I
1 i

I

Fires caus ing ,
tdamage to an I

extent of I
£1OPOO or more I

No. i Per cent I

3.8
1.0

11.5
1.0

4.8
3.8
8.7

11.5
2.9
1.9

13.5
1.0

I
I 100.0

4 3.8

1 1.0
31 29.8

5
4
9

12
3
2

1~

: I
1

12
1

8.4
5.1
8.~

11.9
8.4
107

3

5
3
5
7
5
1

1
3

Total •••••••••••• ! 59 , 100. 0

Where fire started

V:::hicles ir: ga=::-<;,,; or LoadIng
.1{t1,.,r I

Ji:::lg ,;.~ e 1")011'. ••••••••••••••••••• 1

YVO('~~~~ilOF .
Elec l;rical appar'a tus (location I

not given) I
Miscellaneous ••••••••••••••••• 16
Unknown !

I Fires causing
Fires causing ~~~ge to an
only trivial extent of less

d.......mage than £10,000
J----------------+--:-:-NO~Per' cent No. Per cent

1 II 1.7
5 8..5
2 3.4
2 3.4

5.1

Bleaching department ••••••••.•
~ying department •••••••••••••
I::',rei.ng depar tmenb •••••••••••••
FiJJ.::,ng D w~/c;:' B ten'~ering

~::;:':,:S.T1..~.f.:l~ t'3
Finip.h::' ng c."2'?? ':"tment ••••••••••
Ra:L~i..'.lg c:~\C':':I.:~~·b::\e:lt •••••• " ••• lJ.1
SiW:;(,";il~g depar-tment ••••••••••• 1

I
I, Otn~"p=oceH~ing departments ••

Bo.i.l.er- house ••••••••••••••••••

I
,Rocf or reo';:' space ••••••••••••
store~ .~e ••••••• ~ •••••••••••••

In Table 21- the amount of dam:J.ge caused by fires is shown in relation to
the trade being carried on.

Table 21

The ca tegory of damage :in r eLation to the trade cn.rried on in
textile finishing premises

(Reports of fires attended by the Fire Services in the United Kingdom 1946-50)

- -Fires cau.sing Fires causing
, Fires causing damage to an damage to anTrade care-Led on only trivial extent of less extent of

damage than £10,CaO' £10POO or more
P~r cent

--".;.......;""::,._-
, Per cent INo. l'fo. Per cent No.

i
Bl.eacl-ang •••• 'I: " ......... '•••• 6 10.2 14 13.5 1 8.3 I

D,:-,'):~ng e e •• a • .).·" ........... " •• 16 27"1 37 35.6 3 25.0 i
I

I Fi:l.', ~l'.:i.r.g .••••••••••••••••• 5 8.5 10 9.6 1 8.3 f
I

M':"J:.Lng-~i;: F.J.'lC: expor-t pack.i.ng , 2 3.4 - - - -I I
~ir..tir!g C ....... ~ ........ ,. • " • " i 4 6~ 8

I
4 3.8 - -

jMore than 0::.e of the above I 26 ~.l.t-.1 39 37.5 7 58,3• !
i i ,
i !

1
I

I Tv taL 59 100.0 1104- 100.0 12 100.0 i......... I
!I, , ,

A point of interest in fires in textile finishing premises is whether there
tenda to be a rapid spread of fire. This cannot be measured directly from the
repl,;rtec1 Inf'ormation but an idea Can be gained from the figures in Table 22 in
wh:i. 'J~'. the eLae of the fire is related to the time between its discovery and the
arri7al of the Brigade.
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Table 22

The time delay between the .discovery of the fire and the IU'rival of the Fire
Brigade, according to the damage sustained.

• (Reports of fires attended by the Fire Services in the United Kingdom 1946-50)

1
7

baaed] on 4
fires

I

based! on 70

rtres

9 9 I
baaedl on 39

flires,

gh g
of the Fire Brigade

, Fires causing , Fires causing
Fires causing damage to an damage to an
only trivial extent of less extent of

damage th..'\n £10 •000 £10000 or mor-e
Menn ; Median Mean ' Median Men.n IMedian

: delay Idelny delay delay delay . delay
Mins. !Mins. Mins. Mins. Mins. Mins.

I
Fires in which there was no

I 7.0 Ifire-fighting before the
I

8.8 8.5 J7.0 15.9 14.5

i arrival of the Fire Brigade I

I
base~ on 20 I basedton 8I base on;4

I
I ,
I

fr
es I . fires ! f res

I ,

! I \

,
Fires in which there W~.s firc- , !

fi tin before the arrival • 8.0 I 9.8 8.0 19.0 1 .5

, ,

•

In Table 22 two representative figures for the time delay between the
discovery of the fire and the IU'r'ival of the Fire Brigade are given, for the
various categories of damage sustained. The reported delays for individual
fires vary considerably and since a few long delay times affect the nrithmetio
mean unduly, the median, that is the middle observo.tion when the da ta are rMked
in size order, has o.lso been calculated. The conolusions are the so.me whichever
representative figure is used. Beoause of the variation in the dela~ times a
larger number of fires are needed, for differences in the means to be considered
statistically significant, but there is a suggestive pattern in tho figures.
The three categories of damage are not eq~~ly spaced on any scale of measure­
ment, and it has been shown th.o. t the majority of f ires in the category "fires
causing non-trivial damage less than £10,000 do not cause daraage that could be
regarded as severe. It is not surprising that there is no appreciable differ­
ence between the mean or median figures for the first two categories of damage,
whereas the means or medians for the third oategory... the "large fires". are
twice the corresponding figures for the first two categories, but they are based

. on small numbers of fires. The other points of interest are the proportion of
fires in which there Was firefighting before the arriv"l of the Fire Briga.de,
and whether this factor is associated with any increase in the delay be~veen

discovery of the fire and nrrival of the Fire Brigade. There was firefighting
before the arrival of the Fire Brigade in two-thirds of the fires in the first
two categories of damage but in only one-third of the "Ltrge" fires. This
difference again is not statistically significant but it suggests tru\t lack of
firefighting before the arrival of the Fire Brigade is associated with the
apr-ea d of fire throughout the premises. Where -there is firefighting before the
arr-.i-.-·~; of the ~'ire Brigade there may be a slightly longer delay between dis­
OOVE"";: ',f the fire and arrival of the Fire Brigade, but there is not enough
evi ':,:,',,," to draw a firm oonclusion.

11. THE ffiOVISION OF FIRE7FIGHTlliG FACILITIES

(a) Sprinklers

• There Vlere 18 fires reported in different premises in which sprinklers
were installed. In 4 fires the sprinklers failed to operate, either because
inSUfficient heat was generated by the fire or because the fire was shielded in
SODe way from the sprinkler system. There were 3 fires where the sprinkler
system operated but did not control the fire. In 2 fires the reason for this
was reported to be the spread of fire due to dust.and fluff; the remaining fire
was between floor boards and ceiling. In 10 fires the reported infoI'lll.'\tion was
that the sprinklers controlled but did not extinguish the fire, and 1 fire was
reported to be extinguished by wa.ter from the sprinkler system.
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In 11 out of the 14 fires in which sprinklers operated, between 1 and 5
heads were actuated, and in the other 3 fires be~7een 6 and 10 heads were
actuated. .r .

In only two of the 11 fires in which the fire was controlled or extin­
guished by the spririkler system was there sizeable damage. In one of these
fires one-third of the structU+al woodwork of the roof of a 150 ft. by 100 ft.
building was sever-aly damaged by fire, and in, the other the.. ~ was damage to
150 pieces of ootton cloth. The damage appears to have been more severe in
two of the three fires where the sprinklers operated and did not control the
fire because of the rar:id spread in dust and fluff; In one of these there was
severe damage to 7 ra~sing machines and ,in t.he other there was damage to 1
carbonising mangle,3 drying machines',' 2' heatcrs and 2 sets of drying oylinders
and 70 ft. by 30"ft, ·ofroof· boarding and rafters.

There were no sprinklers installed in any of the premises in which large
fires 'Gook place.

(b) Fire-fighting devices other thew sprinklers

Tbere were fire-fighting devices, other than sprinklers reported to be ' , '.'
avad.Lab Le jn 31 fires; these ranged from major trailer pumps and steam pumps
to i;~te;T.a.l hydrants, yard hydrants, rising mains, stirrup pumps and hand
extangua.cner-a, Fire-resisting doors were mentioned in only four reports.

12. CASUALTIES

There were 16 casualties other than Fire Brigade casualties'r~p~rted in
the 175 fires. None of the injuries sustained by the 15 men,and 1 woman'
nppenrs to have been very grave and there were no fatal casualties.

13. CONCLUSIONS

The rate of incidence of fires in textile finishing premises in 1948 was
5.7 fires per year per 100 larger establishments, compared with a rate of
approximately 9 fires per '.100 larger establishments in the same year in tex­
tile manUfacturing premises excluding textile finishing premises. As pointed
out in Section 4 of this report it is possible the~t the fire incidence in the
textile finishing trade may be lower the~n that in the remaining part of the
textile industry.

It is apparent that the presence of fly, dust and fluff leads to fires
which other"ise would not lL~ve taken place; through the lack of any material
for the source of heat to ignite. This fact accounts to some extent for the
r8".0.",;j.vely greater incidence of fire due to electric motor, electric wire
and uCJ],e, mechanical heat and sparks, in textile finishing premises compared
Vli'~)~ other industrial premises and may also contribute to a rapid spr-ead of
fi.,.e once :i.gr.Hion has taken place. Action to reduce the amount of f'Luf'f" .or
duc t about , the presence of foreign substances in textiles undergoing
prcwec,;i',:q, the fire risk apparently associated with singeing machLnes and the
carc;lcG8 Clisposal of smoking materials in procesaang de"al"bnents .and .stores
W01,>'. :,'-'l,"';8~·h]'J.:{ reduce the incidence of' ~';L:es in these prerrdsea , From Tables
6 (,,,.'! l '.;.':; C8.n be seen that 59 fires, jt,S" over one-third of the total number,
are ,::.:.~·'.,.~i:J.:, <;;.c.r,ccted with the processec c2.rried 0:1. Tables 8 and 9 show the
C2';·;"·") r:~' fjl'e:; occurr-Ing rn places obher i.han the proceosing departments.
T~~ 3~GrCeS of ignition in only a few of these fires were peculiar to the tex­
tile finishing industry. The impression gained from these tables is that the
fire incidence could be reduced by enforcing regulations against smoking, by
better organisation of the storage of flammable mc~terials, and by general
tidying and cleaning.

The times of discovery of fires show two interesting features. ,The peak
incidence of fires occurs in the hour 7.30 - 8.3Q p.m. and just before this
time. The explanation of this 'fact. possibly lies in the 'working schedule of
the industry. The other feature is that although 113 of the 175 ,fires were
discovered between 4.30 p.m. and 7.30 a.m. about a quarter of these were dis­
covered by passers-by and policemen, <ccmpaz-ed wi th 6 pe~·. cent of, the fires .
d i scover-ed between 7.30 a.m.' and 4.30 p.m, ' " .. ' .

•

.,

•

•

•



In the absence of infor.nation on the financial loss incurred in each fire
it is difficult to assess dffiuage objectively but certain conclusions may be
drawn. There were 12 "large" fires (between 194-6 and 1950) in which ,;he
damape was £10,000 or more; i.n fcur of these fires the 'Q'Ull.'\ge amounted to a
t ote.L of £690,000. In all the "large" fires there was damage to texti.leo; in
on" f:c.ce, No.5, to the extent of £150,000. In all but one of the fires
caus.u.g damage which was severe but costing less than £10,000, the main damage
VI~n to textiles. Once the comparatively few fires causing seve~e d£u~'ge, but
preDt8~bly to an extent of less than £10,000, and the 12 large fires r~ve been
e;:,:1.1:.r~"d, it is ren.sonable to assume that the average damage in the r-ema.Lnang
fj.::"" is Lens than £1 ,000, and is probably, in fact, well be.Low this figure.
Thi.s ave.rage compares with the average damage per large fire of «79,000. It
ie cbv ious that the large fires are r-esponsabLe for by fc.r the greater part
of the loss by fire suffered by the industry. In general the mai.n damage in
the 1""3" fi,~"s appears to have been to t"xtiJ.es, though there was also damage
to i:h.G 3+·rl;.~tu:..·e of bUildings, and to prooessino; machlnery in all the Large
fi:,'3';, Thi.~ cugges te th?t it may be pos c.ib'Le t;) r-educe the risk of serious
10"" ;)y ens;;,~l.:1g that large quantities of textiles ar-e not stored, either
duri~.]g p'o"e:Bil'lg or after proceseing, so that a fire once started can spread
easily tru,oug~ all the cloth. The divisio~ of pro~e~~i:1~ rooms and stores by
fu-e-r::~nisti;:g par t Ltions should ensur-e t..~in wi. thout ;1,,;t". t expense.

'.~tlCl;'C iF; a further r-ecornmend« t.i.on ·,--';l:_::·h shoui.d reLli.l.ne the f ire incidence
in ·c~;,~.~le finishi'1g pr-emasoe , Only abou t 10 per cent u.~ tlle premises in
wh~.r:·h +"here were fires a tten,::'ed by Fire; rJr:i.gacles were reported to have
sprmkl.er- systems. This figure obv.i.ous.Ly cannot be used as an eat amate of
the proportion of premises in the industry in which there are sprinkler
syet~ms installed. Evidently fa~ more use could be made of this fOru1 of fire
pr-o tec t.Lon , which appears to be reasonably effective, since some 60 per cent
of t~e fires in premises where spriP~lers were installed were controlled or
extinguished by the sprinklers.

Acknowledgments are due to Mr.G.Aubcr for carrying out much of the
exp10r~tol~ wo;k involved in this investigatio~.
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