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FIRES IN THE TEXTILE DYEING, %RINTING, BLFACHING AND FINISHING TRADES

A statistical analysis of reperts 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 losces
are caused by large fires (arbitrarily defined as those individually 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
study of this kind, and in fect an investigation into large fires in géneral 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 industry.
The industry selected was the textile dyeing, printing, bleaching and finishing
industry, more shortly described as the textile finishing industry. There were
two main reasons for selecting this particular incdustry. Between 1944 and 1950
the total loss due to largs fires in the industry was exceeded by that in only
three other occupancies, wacchoLses containing mixed corredities, cotton'manu- -
facture and storage and the wunifaziure of electrical irstallations, cables, and
arparatus. The average loss per large fire in textile finishing premises was
exceeded only by the average loss per large fire in the warehousés mentioned
above, For these reasons, after discussion with the Fire Offices' Committee
Research Liaison Committee, the textile finishing industry was selected for a
study of fire incidence,

2. THE PROCESSES CARRIED OUT IN THE INDUSTRY

The textile dyeing, printing, bleachlng and finishing trades form the sec-
tion of the textile industry which receives yarn or woven or knitted textile
goods in an unfinished. state and prepares them, either for other manufacturing
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 more of
the dyeing, printing, bleaching or finishing trades. There are different
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 processes is 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 alkaline solution is circulated,
Tr:or to this process it is necessary to singe cotton fabrics, either over red-
hot metal plates bent in half hoops, or over horizontal rows of gas flames.
Wooullen fabrins are carbonised by. scaking in a weak solution of sulphuric acid,
dryiug 4 2 centcifugal hydro-exiraztor and baliing. This precess destroys
vegetable matter,

Blsaching of woollen and silk materials i3 carried out by exposure to sul-
phur dioxide fumes in a closed chamber, Cottons, linens, rayons and other art-
irigcis) fibres, are usually bleached in a warm hydrogen peroxide or a chlorine
seiuiion. The technicalities of dyeing are very complex, but it is sufficient
for The study of fire hazards to know that dyeing usually involves the use of
rOleLE dye liguors in large vats. The machine printing of textiles involves

the nest complex machinery used in textile finishing, The fire risk is likely
o he greater in the steaming process which follows printiug than in the
printing process itself,

Irying of fextiles takes place during various stages of the processes,
either over sets of heated drying cylinders, or over brattices in hote-air cham-
ters, The final finishing processes usually involve stretching fabrics across
their 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



iz given to some fabrics by calendering or friction pol1shing over smooth or
engraved steel oyiinders,

3. THE SCOPE OF THE ANALYSIS

The Joint Fire Research Organization receives a report on every fire
atitended by a Pire Brigade in the United Kingdoms, The information in all the
reports received by the Organization for the years 1947 and 1948 was coded on
munched cards for mechanical sorting; the ocards appertaining to the textile
fiiching industry were used as an index to the original reports. It was posse
ittes % ende in 1946 and 1949 only a random 1 in 4 sample, and in 1950 & random
1T 3r 2 sanple of all the reports received. To locate the main bulk of the
Y‘~0Pn- rot included in the sample a search was made through the files of

“iie Trom the Yorkshire, Lancashire, North Midland and Belfast areas., In
“MdUbﬂry about 80 per csnt of the establishments employ;ng more than ten

RS

" i
peupne are in these areas
4. THE OCCUPANCY IN WHICH THE FIRE TOOK EEnCE

-r

n mﬂhle 1 are shown the numbers of fires accordlng to the traces carried
on Iiv inc premises in which they occurred.

Table 1
The distribution offires by trade within the textile finishing industry.

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

' |
Trade 1946 | 1947 1968 | 1549 | 1950 |ToteL ) |Per cent
No. No. Nce No. No. No.
BleaChing .uclcnooo;o.lo.l 2 2 6 5 6 21 12
D"}C‘ing LR N A R I RN A A I 15 7 11 1l|- 9 56 32
E‘:_"'it‘:["ing LN TN S A I R N WP Y 2 3 3 7 1 16 9
Heling-up and export ... - 1 1 - - 2 1
War.vf"ng
P'Lhuuﬁ Sas N ssrve s - _3 3 1 1 8 5
¥ure tnan one of the above 9. 12 11 22 18 72 Moo
v —
TOta.l ...ooooo--ouo-oi| 28 28 1 35 49 35 i 175 100

The Census of Production Report on the Textile Finishing Trade (1),indicates
‘that in 9548 there were 536 establishments employing more than ten people and 104
eetablishments employing 10 people or less, in Great Britain, In this year ihere
were 3L Cirzs reported in Great Britain in textile finiahing premises, This cor-
respondis to & rate of 5,7 fircs per year per iCQ of the larger esteblichments,
which is probably a good estimate of the incidence of fire in the textile
finisning indusiry as a whole.

There is not likely to be any serious error in assuming that all the fires
tcok place in ihe larger establishments, since these comprise 85 per ceant of all
textile finishing wcrks, and the phyrsical dimensions cf the premises given in
the fire renorts azrese with the asswunption.

The corresponding rate in the primarv tev”ile maifacturing industries,
exeluding tnxtile finishing. is apprcrimatsly 5 firez per 100 larger establish-
meuis. This mey be in error on the hiza s*de Lizee il ig knovm that there are
rory sondl fivms in certain branches of ihe wadsiry and ti:e denominator of the
rote may thero’ore be too small., Althoush ihe ditfference in the rates is statis-
ticelily significant, it -should be noted that the origihal data from which they
ave (2tmdaited may not be exactly ocomparable; also the size distributicn of est-
akilizrasuts throughout . the xtile industry is knowm to be very variable, and the
e ratis refer to one year's experience only. | It would therefore be unwize to
ey 207 conclusion more definite than that the fire incidence in the textile
Tinisning trade may be lower than in the other sections of the textile industry.

-2 -
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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
& whole is made for the more important 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 Number Per cent
Aches CE OB E NIt P PRt Ptabs e EBNaRREROTSEsERIRRERE S 2 1.1
Roiler ---c-o-o-o-o.--otouo-.-‘t.oiooo-.ooooono-noo-.o 6 3011-
C!LEEical I‘GaCthn XN E N TN R N A I N I N N I N I N ) 1 0.6
Chimney, sparks from (outside building) seesesevecss 4 2.3
Electric fire, heater, radiator eieessccescacecssans 3 1.7
' . i_ron D NN N N TN N N RN 2 101 .
IOLOT sowooveasesessansastsansenasnscssasans 8 L6
Wire a.nd Ca.ble PG EI SN F A BB LU P I EOAG IO RS 17 9.7
other apparatus [ NN NN RN NN RN R I R IO B N B BN AN W N ] 5 2.9
Incomplete extinction of debris from previous fires 3 1.7
in premises .
Flue LI B BN BN I B BN BB IE O B BN W B NN B BN BN N RN BN BN N RN R IR N R RN NN N N N RN BN I NN NN ] l" 2.5
Lightnin-g PRSP SB T AP A IA BT ISP AR L PN ARSNGB SRR 1 0.6
Locomotives, Sparks fTOM sevsesessasscesrsovasacsans 1 0.6
M&tChes, Children pla.ylng W:Lth GbsesE BPdLavEE eIt 5 209
Mechanical heat and sparks _
(1) . Overheating of drying machines, chambers, 10 5¢7
creels or their textile contents )
(2) Heat from machinery, heat or sparks caused 16 9.1
by friction in machinery ignited tex- 36 20.6
tiles, fluff and dust, waste .
(3) PForeign matter in scutching, filling, - 10 S 5.7
breaking and drying machines caused
friction which ignited textiles )
Oll blowla.mp nnolo.-;ooot-onao-ooooo--onou.oooonl-oc 3 1.7
Oxyacatylene cutting and welding apparatus ssesssess | 6 3ok
:::L"..‘.lg':‘:'?.‘;‘.‘._r'-_) ma(:hine lollooo.-co'o-ou-o.ctcuoOU--o----ooo_ 1}{» 800
Sycun I.‘i‘;_'--as J.gnltlng fly 2nd WASte eevseessssisrcnca ) S 3 1.7
Smcﬂs‘.i;\g mff.';'-ﬂ':"ja.ls S P IR SN T ISP LU R NI RN NSO e ! 22 12-6
P Erontanzous combisStion sesseseaercassrssnsosoaranssas 9 51
S't:'.'tif.c ’J.-'.":'-‘it.l:'iia‘.:'_ty evEs s ENBEIBRRRIERSARSETEONCERISOCRRIYORORDS 1 006
I\’{JCGP:L}.Q.YIGOLLS and undefined SeswsssANEsETEIEB ST BERERORTY 6 301}‘
Urﬂcnown [ EEENENENENENNFENNFNNNENENNNENNNENNIEXNNENENNNENNENNNI 13 7.)4‘
4
Total eavesssesas | 175 1 100.0




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
a n
| o ~ g 0 - o
. . g B g 3~§ ol D3 Eim :ff?n s-ﬂ 0 ig,EJﬁm
Supposed cause of fire 24 RHO | 4P Lol pdo 40 |4¥ RO
R ot @ |- Lol xonl gLy |- R
odg £ 9 35 a2d] 0 AAl B A1 3o
S LIBEEIRE L LIRSV IRE FAEE |
sdh| AR |S5554/ 54a]558 588,
Electric mOtOI‘..-......... 8 LI-SB 991 ! 4.6 1.8 0-5 ;
Electric wire and cable .. 17 1,304 | 10,648 | 9.7 5.0 5.7

Mechanical heat and sparks L 36 1,650 357 | 20.6 6e3 0.2

|
Oxyacetylene cutting and 6 £66 £92 g 3ok 3.3 0.3
welding i ,
Smoking materials seesesse 22 3,319 | 17,200 | 12.6 12,7 9.2
Spontaneous combustion ... i 9 445 955 E 5.1 1.7 1 0.5 3
Unknown CAUSE seeseseersss é 13 3,341'! 12,569 i 7k 12.8 6.7 ;
Other CaUSES eesessnssrsse 2 6L | 147669 *:11,3,603'_ ! 36.6 | 56.53 | 76,9 ' .
: ; | : i ;
i Total, all CAUSCS eevasvee 175 126,062 31%,935 ?100.0 }100—0 %100-07 )

The six causes specified in Table 3 account for some 56 per cent of the
fires in textile 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 materials are in the same proportion in
textile finishing as in other industries, while those due to heat and sparks
fror. electric mntors, faults in electric wire and cable, mechanical heat and
preriz end spontaneous combustion are relatively more frequent in the textile
finisniug irdustry. These differences between the textile finishing and other
industries are statistically significant. It appears that the proportion of
fires for wnich it was impossible to determine the cause is lower in the tex-
tile finishing trade than in other industrial premises.

6. THE MATERIALS FIRST IGNITED

The materinls which were ignited first in the fires reported are shown in
Tnble 4. In about a quarter of the fires, cadis, that is textile fly, fluff or
Gust.was the material first ignited and in about another 30 per cent, textiles
themselves in one form or another were first ignited. Any outbreak of fire
requires o source of heat in the immediate neighbourhood of & flammable material
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 eliminating the flammable material.

The source of ignition desoribed as "mechanical heat and sparks" is
divided in Table 2 into three categories. Fluff and dust were the materials
first ignited in 12' fires in the second category ("heat and sparks caused by
friction in machinery") and in 2 fires in the third category (“"foreign matter
in machinery causing friction").



Table &
The materials ignited first in fires in textile finishing premises

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

Material first ignited : Bumber | Per cent
... -
Ladis, d.e,. fly, dust and fIuff seeeesvescaces 41 23
Sotion - cloth (loose), cloth (baled), wool, 20 11
i yarn, waste, etc, '
| Wood -~ constructional waterials .seevsveesesns 17 10
~ CORLENtS seeresressoncsrscesncssasacass 5 3
Wool -~ cloth {loose)}, cloth {baled or rolled), 11 6
; yarn, waste, etc,
i Miscellaneous waste and rubbish eeeseessocrass 10 5
’ Fuel - 0il and grease (liquid or VaDOUL) eeee. 8 5
i Hoslery, miscellaneous cloth tevevcsseesnnnans 8 5
| Linen, silk, rayon, velvet, felt teessrnerease 6 3
! Insulation of wire and cable Cerseresasnssence 5 3
i Paper and cardboard eseesssisasscrosassssnssss 5 3
§R2.85 S E PP I NI NP eI EI T RN IITELIOIULESLOISOOILIRIRORODOTS 5 3
i Jute sacks, WebbiIng sececes . sessrvesssovooses b i 2
;nepok flock, Shoddy eeevussercrcesecarsocnses L 2
\,I‘Lclwcoal R R R 3 2
{ Other constructional 1aterinls vieesreseoscens 4 2 E
' Miccellaneous and UNAEfinGd eeeeeseesseecseoss ; 3 ! 2 '
f UNKNOWN 44 veveaesaasastsasnssosssrsenssanssnssos E 16 : 9 ;
: 1 - i
- . N Y 1
Total number of fires ! 175 i 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 er dust
was again the material first ignited. The high incidence of these fires is
therefore closely connected with the presence of a readily flamnmable material,

The fires caused by smoking materials are different in character: in 10
of the 22 fires, textiles in bales or rolls or in racks, were reported as the
material first ignited, and in only 3 fires was it said that dust or fluff was
first ignited. The fires attributed to spontineous combustion nearly all
occurred in fextiles which had been treated with oil, This is a recognised
source of fires in the textile industry, but fires may often be attributed by
reperting officers either to this cause or to the careless disposal of smoking
racerials and matches, when there is actually nn direct cvidence although it
ie thought that all known possgible alternatives have been eliminated. A degree
o unceriainty must remain in nony instances, and it is possible that the cause

L

of =rme of these fires would uore asccurately be described as unknown,
7. POIHT OF QUISREAK OF FIRES

Table 5 shows the point of origin cf fircs in the textile finishing
industry. The majority of the fires start Jn the drying department, in the
stentering, finishing, singeing and miscellaneous processing departments or in
the stores, hoiler house or roof space.

"



Table 5
The point of origin of fires in the textile finishing industry

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

Where fire stortsd ’ Number Per cent

B.;.ea.r‘hlng depa.r tMeNt cenecoscvosevrtarsnnscsnss
Dryving deperiment sceesasecsrsnsscsvesssascaea
DjG.".ng Depal"flfnent sesEBEPOPTEIRIRISCERIRRIITYREBIIRITLENSE
Filiing and stentering depariment sveeesoceens
F:niShlng departme_nt CeleNBBEIEBIGEABROERNBEOERERLR
Raising depariment cicecessssecesscssscancsane
ql.léeing d‘-‘D&"‘t:ment tessevesBtBecter RIS
Cther processing departments seeseesssvcescnss
Bo‘ler Hot’“e ‘!.ﬂ...‘...._‘.‘..l-..-...."......
Eoof or roof SPECE sevessvascsscsvrsnsenvescssoe

S‘GOJ.ps VO F AR PR Er TIPS aBROGROOOROERRN RPN TIPSR OEESETSY

Vehicles in garage or loading bay eesesesseane
E‘ﬂ}:ine TOOIl cret-svroovessnsasvostacsasnssscestsa
‘f‘l'(..‘l‘.‘nléihop e EN 0B IR e o EqgEtcioasiossontocrenes
Elecotrical anparatus, location not given .eees

I\Ifi.:.‘C?,ll&neouS 1004 e8¢0 20 Q0T REOGSEESePnedITrIsa

o
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N
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W
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UNKIIOWN ecoessvovsenavsarnconsnssscsansscsusonse

Total a4 U GO RS i 175 100.0

It 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 starting in drylng denaktments are listed, Some 28
of the 4O fires were directliv rczpe<-nu witn the drying process. Ten of the
remeining 12 fires could have ceouv-wnl 1n places other than the drying depart—
ment, but at least 6 cf them were & ;\,t‘v connecied with textile processinmg,
in that textiles or textile fluff and dust were the materials first ignited.

Pable 6
Tae source of’ igrition of fires'starting in the drying department

(Ropccts of fires attended'bylthe Fire Ser¥ices in the United Kingdom 1S46~50)

it

Reﬁo;ted source of ignition Number

Irying machine ~ overheating of textiles seevensrecersassseens 1
~ electrical fault etV RIET oS AN SN BT Eae
.+ = nechanical faullt ceesenssrasr-nsvssvssernsses
Forelgn material in drylng machine cavwsed {riction and aparks
Spontancous combustion in oiled wooi or Theilland stocking ...
Electrical short circuit in wiring izaited t1aff or dust sesse
Boiler flue ignited jute sacks hung tC GUV sacesrcsrsssosnsane
Cigaretie end ignitsd bundled huSlvry cn floor and in drying
racks
Conveyor of drying machine stopped; loose wool ignited .eseees
Heat and sparks from mechanical breakdown ignited wocl fluff,,
Heat frcm steam pipes ignited fluff and yarn on piPes ssessess
Overheating of electrical tubuler heaters left switched on
ignited insulation of heater pipes
Self ignition of stack of hot daap partially dried cloth seeae
Static electricity ignited fluf{f from cloth in érying machine
Unknown - known to be connected with dvying rachine sseeveceee
~ not known to be connected with édrying machine susaes

== = PN DO
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=
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Table 7 refers to fires in processing departments other than drying
departments. Singeing machines were the reported source of ignition in 14
fires, mechanical heat and sparks caused another 15 fires and smoking materials
a further 8 fires, Thirtyone of the 55 fires were known to be connected with
the rrocessing machinery.

Table 7

The source of ignition of fires starting in the bleaching, dyeing, stentering,
finishing, raising, singeing and other processing departments.

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

Reported source of ignition ' Number

Fsat nr sparks in machinery ignited textiles, dust and 11
vlaff, oil

i rllng}ing mRChine ignlte(l fluff Z\nd dust tsatestessrsneate e
roking materials ignited sacks, kapok, fluff and dust, ete.

Clxtn 1gn1ted in singeing machine; cloth left smouluerlng
after passing through machine .

Skort circuits in electric wire and cable ignited structural
timber, cotton fly, insulation of wiring

Sparks from foreign bodies in filling, scutching, rag
breaking and cotton breaking machines ignited textiles
or dust and fluff

Spﬂrks from Welﬂing’plant CsPRsessIs R IRt R TR EIIR IR IO bO W

Electric iron left switched on ignited ironing board ssesess

Miscellaneous CAUSES ssceevstaississssretiissssnsssssscansnn

£~ W oo

N O P AN

Unlcno-‘vn I..l..lI...ll....ll.l..‘...'..l...l.'lIll.;.l.“....'

!
-
i
!

I: ’ . Total LR NN N N N W W 55

Fires which started in boiler houses, roofs or stores are given in Table 8,
In only 3 of the fires, those started by spontanecus combustion, was the source
of dgnition particularly associated with the textile industry. The sources of
ignition in 18 fires were chimneys, flues, boilers, or discarded smoking
materials. In 5 of these fires structural timbers were ignited; in the other
13 mainly textile waste and textiles were set alight,

Table 8

The source of ignition of fires starting in beiler houses, roofs or
roof spaces, and stores

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

Reportcd scurce of ignition Number
Discarded smoking materials ignited textiles, roof timbers - 7
Sparks or heat frem flues and chimneys ignited coal, webbing, - 6
bags of waste dust, roof timbers, roofing felt
Sparks, heat or flames from bhoilers ignited waate placed on [ 5
boiler, wooden gantry over boiler, roof timbers, ocoal and
ruboish
Tlectrical faults ignited fluff and dust, timber duct, mains L
© fuss box, oil residue in electric motor
‘Sponitnneous combustion in baled wool, fine coal, carbonlsed 3
nwonl waste |
Workman's blowlamp ignited partition, paintwork on door ... 2 i
Children playing with matches set fire to waste paper and 2 ‘
straw in storage sheds [
Miscell&neous S B s PR PSR R B PRt s P EPEN RSBt e sRRBaNR ROy 5 ‘
Urll(novm ..l...'.r.lll..........U.U"...';l.lll..-.".....'...... 3 !
' !
Total etesssesesisane ! 57

-] -



The fires listed in Table 9 occurred in varicus places not covered by the
lists ia the precading tables., Only 2 of the L3 fires, thoge in which ibe
SGINss OF .gt ticn was spontancous combust on, sre peculiar to the texiile
indantedsy, et the materisls first ignited in some »f the fires, such as cot=
ton yern or wacte, cotton fly, dust and fluff, are llkely to occur only in

textile processing.

L

Table 9

The source of ignition of fires starting in places other than processing
dzpartments, boiler houses, roofs or roof spzczs and stores.

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

Revorted ‘source of ignition | Number

o

Electric metor sparking, overhrating cr short eircuiting, : 8
imgnited greose, dust and flaff, cotton fiy, petrol vapour;
brcken elentric inspection lawps ignited petrol or. spirit
VERHOL ' .

Electrical faults in wire end cable ignited insulation, silk
roiig, cottsn fly, oil vapous '

Discsxled smoking materials ignited waste paper, rubbish,
covton yarn, cotion waste, wood wool and hay

Oryacetylene cutter, blowlamp, ignited residue oil and grease,
fcatmable material, timber support, sawdust packing

Children playlng w1th matches ignited waste paper, rubbish and
petrol :

Tooorplete ettlnctlon of previous fire cecesscesscsnscsacscaes

Spontanscus combustlon in greasy waste and 011y loose woollen
maherials '

M-'-::"':]l "].eouS OGN OB RSB EPNOOOPIEBINIO 0EDPACEIEPREOGELEROIGERPPOOGEANT

N =l

[\ T o< TN \\ 1 YRR (YRR

Ur‘l\‘l‘o”n ..........I.'.I'...!..‘l‘..'i...I..C.'......‘.'..UOCQC.

TC“-:&‘.l Nesscsvssennae 1-1-3

8., TIME OF OUTBREAK OF FIRES

The numbers of fires occurring in each month are shown in Table 10. There

were generally about 14 or 15 fires per month with departures from-this
average in some months which may

Table 10 : reflect the influence of peak periods

. . oo e of output and of holidays.
The numbers of fires in textile

finishing premises according to . - There does not appear to be any
the month in which the outbreaks relation betwzen the month of occur-
occurred rence and the cause of fire, It is
: ’ a truism that the number of fires
(R°u0“ts of firec attended by the Fice in textile finishing premises, as

Savvyrges in the United &1nguom 1°h6-f0) * in other industrial premises, is

largely dependent upon the level of

‘L, . o activity in the premises at any time.
__ Jonth Nuzber of fires | T4 gan be seen from Table 14 giat
there were about half as many fires
J2MATT serenaesenes . 15 o o on Saturdays and Sundays as there
Fe 'A'T-L—-f teewsecanes } 10 5 a2s were on the dther ddys Of the week,
DL ‘.. trrcateanass e 11-]- ) !
BTl eseessnarasae 10 ¢ 2§ This distribution would be
My cacesranessensnas 2 q .3 exrected in an industry working
JUNe sassncirasnenas 17 2« eitner o five and a half, or a five
m;;,“.“.",““. 13 1 v (byﬁd1ﬂwkngw%kwﬂhmMHWW
ARCalt oy eivenenens .9 b 3 | ance work end perhaps certain con-
,}ucrber I T P~ tlnuous processes being carried out
October suseeasvnree . .15 0o o for part of, or the whole of, Satur-
November seeeeseeses .. A1 1 | "day and all Sunday The causes of
December ssessassnne . 22 7 i_q_.a flres Occurrlng ‘on Sa.'turdays and
: 11N5 w35 i  Sundays agree with this suggestion.
MR '
g, =8+
1
X = (¢



Table 11 Two of the 14 fires which ocourred on
e Sundays were due-to hot ashes, and
The day of the week in which fires there was 1 fire due to each of the

occurred in textile finishing premises  causes ®eleciric wire and cable®,
"flue", ®boiler", "children pleying
(kcvorts of fires attended by the Fire with matches" and "mechanical heat
Servizes in the United Kingdom 41946-50) and sparks®. Three fires were attri-

., buted to smoking materials, 2 to
Day of week Number of fires §pontane9us corbustion, an@ 1 to rags
in a drying creel overheating; ihe
cause of 1 fire was unknown. The fire
SW32Y devrencocsen 15 due to mechanical heat and sparks was
Monday sesnsaesenes 28 caused by a bearing in a sueding
THAHCAY seesssosans 26 machine overheating., This fire, and
Wolnesday eeveseees 28 the fire due to rags overheating are
T30 Gevevenans 31 the only two which appear likely to
TrioAY swssonseceves 31 have resulted from normal working
LetumllY consceoena 17 being carried out on a Sunday., The
[ ! . fires occurring on Saturdays were due

to very much the same causes as those
orsurring on Suwndnys and there were few that appear to have resulted from nor-
mal working activities,

Thz times of discovery of the fires are given in Table 12. TFrom 4.30 p.m.
the nuubers rige to a peak of 23 between 7.30 and 8.30 p.m. and then decrease,

The distribution of the causes of fire, according to the time of discovery,
which mey differ considerably from the time of outbreak, is shown for the more
important causes in Table 13. The variation in incidence at different periocds
of the day 1s to some extent explained, if some works are in either complete or
partiel operation day and night, There were, for example, fires caused by mech-

anical heat and sparks, smoking materials and singeing machines, between 9.30 p.m.
and ?. 30 Qe llle

Table 12 ' The day cen be divided into three
periods, (1) 7.30 a.m. - 4430 psm. with
The times of discovery of fires in an average of about 7 fires per hour,
textile finishing premises (2) 4430 peme - 9,30 pom, with an aver-

age of about 15 fires per hour, and (3)
(Reports of fires attended by the Fire 9,30 pem. - 7.30 a.m. with an average
Services in the United Kingdom 1946-50). of L fires per hour. For each of these
periods the differences between the
average number and the actual number
in any hourly interval are small enough
for the fire incidence to be regarded

Time of discovery Number

1930 Demy =~ 12,29 a.m, as constant for that period. The
12,30 acite = 1,22 a.m, incidence certainly differs between
T30 aam, ~« 2,29 a,n. the three periods.

2.5 name = 3,29 a,m.
3030 Qelle = l&-.29 Qe [le
L 30 a.me = 5.29 a.m.
5.20 ayme = 6029 alm,
6.5C @l = 7429 2.m.
7030 Aallly = 8029 840,
8.30 meMme = 9429 a.m,

The number of fires per hour is
higher for every cause in Period II
(the peak period) than in Period I,
which covers a normal working day
until the beginning of the peak period,
but because of the small nunbers of

9.30 a.m. = 10,29 a.m, fires, and the large element of chance
10,530 ame ~ 11,29 a.m, | which enters into the outbreak of al-
11,20 acme - 12429 pom. | rost any fire, the differcnce can be
12,30 ra1s = 1029 pam regarded ag significant only for fires

1:39 Defe = 2589 Pemia

due to mechanical heat and sparks,
2050 p‘s".ﬂﬂ - }°29 pum.

smokirg materials, ahd the other

3250 Dame = 4,29 pom. causes spscified separately in Table 2
helD Palle = 5,29 pem, ! and added in%c one item in Table 8,
5.3C peme = 6429 pum, ¢ Scrutiny of the reports of individual

€220 pullle = 7429 pam,
7-30 DeMe = 8. 29 Pellla
8,20 peme - 9429 pem.
9030 Delle 10.29 P.In,
10,50 poma - 11.29 pum,

fires does not show any reason for
this outburst of fires in Period II.
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Table 413
The causes of fires in relation %o the times of discovery
(Reports of fires attended by the Fire Services in the United Kingdon 1946-50)

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

Period I Period II Pariocd IIT
Cause of fire 7130 Dolle— 4,30 Pellle= 9030 Pellis =
Lo 30 Polle 9,30 Parm. 7430 a.m,. 4
EleCtriC mO‘tOI‘ sesEseEsrERESTOIORGEREES 3 EO.}; 2 O.EL 3 EO.};
Wire and cable sepavecsa 6 O.7 ] 10}4- !+ 0.)-{-
Mechanical heat and Sparks ssasss 1L 1.6 16 3.2 6 0.6
Singeing machine eseeseessesscsss 5 0.6) | & 0.8 5 0.5
Snoking materials seseseecssarene 7 0.8 10 2,0 5 0.5
Spontanecus combustlon veessesces 2 0.2 2 Ok 5 0.5
Other causes specified in Table 2 18 EZ.O 2k ?4.8 8 (0.8)
Miscellaneous CAUSES cveevercssse 2 0.2) 4 0.8 -
Urknown CauSe sesesssecssssssrane 5 (0.6) 4 0.8 L (0u4)

| Totel von | 62 (6.9) | 73 (14e6) | 40 (4:0)

Another interesting feature of fires in textile finishing premises is the
node of discovery of the fire. Table 14 shows the person who discovered the
 fire according to the period of the day., The fact that between 4,30 pen. and
Tai0Q a.me about 20 per cent to 25 per cent of the fires were reported to have
been discovercd by passers-by, suggests that the procedure devised for dis-
covering fires 1s somewhat inadequate for the level of activity which, it is

belicved, exists in textile finishing premises Guring these hours.

Table 14
The person discovering the fire in relation to the time of discovery
(Reports of fires attended by the Fire Services in the United Kingdowm 1946-50)

(The figures in brackets are percentages)

Period I Period IT Period III
Person discovering the fire 7:30 aesme= | 4430 penma- 9¢30 Dellte-
' 4e30 Demia 9 3J PeH. 730 aom.
Imployees, owners or other occupiers; 55 (89) 46 (63) 19 (48)
ol vhe premises :
I-'ar;sersHby R AR NNy 3 (5; 18 (25 8 (20
Policemen on beat) ceeveieceescesnes 1 1 1 2 (5
Woatehmen, carctakers sesesevessseses 2 %3; 7 (10 9 (22
: Wi Pek)ple lnooooqno-oo'i.o.tonnooz 1 1 1 (1 : 2 (5
H H 1}
. 1 N .
‘ o \ © o} 62 (100) 73 (100) . 40 (100).

9.. . LARGE FIRES

There were 19 largenfires in textile finishing premises in.the:
peries LL4~1950, Iarge fires -which cccurrad in 194 and 1945 have been
insicied to extend the information available, None of *hose fires was caused
by einzy action. The average loss per fire in each year is given in Trble 15
azd the distribution of the fires according to the amowac of the loss in Table
16,

The numbers of large fires differs from the number given in references
(2) and (3), since further enquiry revealed that three large fires which
actually occurred in textile finishing had previously been included with
reports of fires in other branches of the %extile industry.

- 10 -



Table 15

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

(Compiled from monthly reports in "The Times")

Year | Total loss Number of fires Average loss per fire
£000's No. £000's -
1944 595 3 198 -
1945 107 b4 27
1946 40 2 20
1547 293 4 73
Ty 191 1 191
Pand P 36 1 36
: L 1,648 | 19 5 37

The loss due to large fires probably aocounts for a proportion of the
order of 90 per cent, if not more, of the total loss due to fire in the textile
finishing industry. Table 16 shows that the loss caused by only 5 fires
amounted to 70 per cent of the total loss due to large fires; the loss due to

one {ire alone was 30 per cent of the total, There were four other really
large fires. -

Table 16

The distribution of large fires according to the ‘direct loss

(Compiled from monthly reports in "The Times")

“Per cent
Direct loss Number Total loss due to | r o4
: of fires fires of given size | g4
£000's
£10,000 and under £25,000 .eenas | 7 15, 7
£25,000 and under £50,000 vevess | 5 166 10
£50,000 and under £100,000 «avas 2 161 ' 10
£100,000 and under £200,000 .... 4 666 40
£2C0,000 OF OVET sauseessescnnas 1 ; 540 | 33
| Total eeass 19 ! 1,648 100

3pecisl reports, in more detail than the rouwtine reports from the Fire
Brigades eare available for five large fires. The only information available
on oine fire is that the trade carried on was dyeing and calico printing and
the direct loss was £25,000, There is information 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 droppzd cigarette ends or lighted

matches, causes which are difficult to establish and should be regarded with
reserve,

Cre fire was reported as probably due to speovks Iroun a boiler fire
travelling through ventilators and igniting linen yarn “n drying racks, and
another as due to a probable electrical fault. Prior o the outbreak of this
latter fire there had been an electrical fault which cut off the supply to the
works, presumably at the main fuse-box, It was reported that the electric
wirine was exposed to heat and was not in conduits,

Ihe remaining rine fires were reported as due to unknown causes, In one
fire waste rags were ignited by an unknown source of ignition,
g g .

- 11 -
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It was reported that the possible causes of fire had been carefully
examined in two large firesy The possible causes in one fire were.
either an electrical fault or a dropped light. Spontaneous combustion was
considered to be unlikely. The possible causes of the other fire 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 outbresk, but not
enclosed in conduits. There was a 2 inch layer of cotton fly present on the
beams and machinery 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 of - the
outbreak. The possibility of illicit simoking could not be ruled out.

The detailed report on the fire which caused the most severe loss, men-
tioned several factors which aided the spread of fire. There was a quantity of
cotton and kapok fluff on the floors and beams which helped the spread of fire
arovnd the source of ignition. There were no sprinklers in the building; there
were open communications from floor to floor; fire breaks were lacking; the
works appliances were defoctive or could not be operated; the contents of the
buildings were highly flommable, and finally there was a high wind blowing.
This combination of adverse circumstances was excepiion2l, but one or other of
these circumstances occurred in every large fire and in many of the amaller -
fires, No sprinklers were fitted in any of the 18 premises in which large
fires occurred, and for which information is availsble. Only 4 of the 18 fires
tock place in normal working hours; 2 fires were discovered early on Saturday
afternoons, one at 1,00 p.m. and the other at 1.50 p.m. The remaining fires
were all later than 6 pem., 6 of them were discovered between 6,00 p.um. and
10.30 pem. It is shown later in the revort that there is some evidence of an
association between the delay between the discovery of the fire and the arrival
of the Pire 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 material 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 smaller fires, The o
presence or absence of fire-stops, other than fire-resisting doors, and of
openings from floor to floor were not often explicitly mentioned, but it can
be inferred that fire stops and fire-resisting deers 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 information necessary to do this is unfortunately available only
for the Marge" 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 origia®,
"fires spread beyond the building of origin®" and so on., This scale, though
useful for fires in dwellings, has been found to be misleading in the case of
fires in industrial premises in which there ig-large machinery in use, and
consequently in which there are likely to be long, high rooms, extending, on
occasion, over two or more floors.

The scale that has been used for indicating damage in this report is a

corbination of physical extent and the itypz of material damnped and the results
of examining the fire reports on this basis are given in Table 17.

- 12 -



Table 17
The damage caused by fires in textile finishing premises

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

Fires causing
Type of damage very slight g?her
damage 1res
(1) Damage to structure of premises only sevesss 16 1
(2) Damage to contents of premiscs only ..
(a) textiles only, finished,or in process & -
(excluding waste textiles)
i) including fires where the damage - 15
- g
was not adequately described
(b) textile processing machinery only ... 13 4
(including electric cables)
, (¢) other contents {including machinery
' other thn textile processing
machinery and waste textiles)
(i) thtilG 'Waste *sBeusesBARNRIR YIS RLS 4)16 1)5
1 other contents espatisbsbresrane 12) li.)
(3) Damnge to structure and contents only ...... 6 -
(cxcluding textile processing
machinery)
(i) fires in which the damage was
not adequately described ssveses - 7
(ji) otller fires L3N B N O B NI K B B BN BN B B RN - 28 35
! (4) DInmage to structure and processing machinery
' only
(i) fires in which the damage was - 3
&) not adequately described y 9
i1 Other fj_'{‘es SrevaNs IR REIEIRISEILIEIEIOTS ' -
(5) Demage to contents (including textiles) and 3 10
processing machinery only
(6) DIrmage to structure, processing machinery 1 15
and contents | ;
(7) Lorge fires (damage to the extent of £10,000 | ° - 12 :
Or more) = : J
. i ]
Total e psevr st : 59 ! 116 .

Out of 175 fires some 59 caused trivial damage; these were mainly the
fires which involved damage to the structure of the premises only or to pro-
cessing wmachinery only or to contents other than processing machinery and tex-
tiles but ineluding textile waste, In the 27 fires in which structure only
was damaged, it was reported that mechanical heat and sporks, sparks from
short circuits in electric wire and cable, discarded cigarette ends or other
smoking materianls, sparks from chimneys, heat from blowlomps or oxy-acetylene
torches and two or three miscellaneous causes ignited fluff and dust and then
structurcel mateitials in 10 fires, and structural timber directly in the other
fires, The toval financial loss due to the i1 fires in which the damage was
now trivial is telieved to be only a very sxmall proportion of the total finan~
cial Jos3 due *o fire in the whole industry, There was only one fire reported
in which there appeared to have been a serious loss due to damage to textiles
only. In this fire 2,000 curtains and bedspreads were destroyed out of a stock
of 7,000, 1In none of the fires involving textile processing machinery only was
there severe damage. The same appears to be true of the fires in which the
damarge was to miscellaneous contents, including textile waste and machinery
other than textile processing machinery. In general the drmnge referred to in
this report is direct fire damage, but it is possible that indirect damage to
machines due to heat, smoke and water, is often of major importance.

There were 41 fires in all, in wvhich both structure and contents, excluding
processing machinery, werc damaged. The damage in 6 of these fires was trivial;
in 7 more fires the domage was not adequately reported but in no case was the
loss likely to have been really heavy. It is difficult to classify the
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remaining 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 damege was severe. In one of these about 12,000 yards of cotton
piece goods were severely damaged together with damage to about 50 sq. yards
of plass and asbestos roofing and slight damage to wood scrays-and piece

carts., In the building there were 300 cotton pieces 80 yards lcng and about
half of these were severely damaged by fire. The second fire took piace in a
store containing approximately a million yards of cotton cloth and velvedi,

The svepected source of ignition was a cigarette end, The fire damaged approx-
imately 40,000 yards of the material., The third fire was due to an explusion
in a chemical laboratory which destroyed all the contents of the laboratory.

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

There were two fires causing severe damage to contents and textile
processing machinery only. In one about 5,500 yards of grey cloth were damnged
and two gas singeing machires and two elecitric motors were slightly domaged.
The main demage in the other fire was te machinery, 7 raising machines and a
rope race being severely dsmzged together with an unspecified quantity of
flannelette,

In the 16 fires in which thsre was damags to struchure, contents and pro-
cessing machinery, there were soven which apparently coused appreciable damage,
The damage in some of these seven fires was yirebably severe, For example, one
fire teck place in a part single storey and part two storey building containing
large stocks of cloth, carbonizing machinery and brushing machines, and it was
reported that there was sevaere damage to structure and machinery, and destruc-
tinn of about 50 per cent of the cloth. The damage caused in these fires may
be summed up as fcilows, During the period 1946-1950 there were at lenst 59
fires which caused only trivial damage; 104 which caused non-trivial damage,
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 demage due to the large fires between 1946 nnd 1950 amounted to
£9:.6,000, an average of £79,000 per fire, Seven per cent of the fires in tex-
tile finishing premises were large fires and this may be compared with just un-
der 2 wer cent of the fires in all other industrial premises. A breakdown
has bo.n obtained of the monetary losses in  two large fives. - In one
fire about 50 per cent of the loss was due to damage to machinery, about 25
per cent to damage to structure ond about 25 per cent to damage to textiles,

In tha other the main damage was in the destruction of textiles which accounted
for about 75 per cent of the loss; the destruction to machinery amounted to
about 15 per cent and the structural damage to about 10 per cent of the total
loss. In general, the major part of the loss. in the textile finishing industry
appears to have been through damage to textiles in various stages of manufac-
ture; the loss caused by damnge o processing machinery and to building struc-
tures being, so far as it can be determined from the reported information,
subsidiary to the loss caused By dannge to textiles,

Demage 10 procecsing materials such az dyestuffs and detergents was
repcytad In seme fires; ths nroportion of the totel loss due to damage to
theoe muterials avpears to have been srail, The final report of the Census
of Produstion for 1948, for the Textile ¥inishing Teade gives figures, in money
terms, of fhe aoount of work in progress end stocks of precessing materials for
the fugper firos in the industry, that is thoss firms employing more than ten
pecsons,  The fimwes are reproduced in Table 13; only a quarter of the total
valuy Ls regresented by werk in progress, bnt about LD per cent of the value
is ia dventuffs. The fact that most of the loss has besn caused by damage to
terniice rzy be due to their flammable nature. and tn the fact that they are
pronehiy much more handlied during processing ang ik gtorage than dyestuffs,
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Work in progress and stocks of material and fuel-{1948

Establishments in the textile finishing trade employing more than ten persens

(Reproduced from "Final report of Census of Production for 1948: Trade P
Textile Flnlshlng“)

At beginning of year At end of year
Value £C00 { Per cent | Value £000 | Per centi
Work in progress csessesss 1,685 26 2,040 26 :
Materials and fuel | :
D"P.-l"“‘,l,l'PS IDI...I‘IIIIQ 2,59? 40 3,292 42 i
Souap, datergents, other 1,743 27 2,020 ! 26 F

wateriszls

Coal L3R B RCRE B B AN NI BU R B BE B B N ] . )4-72 7 l&93 ‘ 6 l
TOfll Ser e ana, 6,)-{»98 100 —5 7}81"5 i 100 ‘:

J

Tables 19 and 20 show ln¢ relation between the category of damage and the

cause of fire and point of crigin of

frem Table 19 is tuat in no ieas
known.

the fire respectively.

A point to be noted

thau 6 of the 12 large fires the cause was un-

tend to cause more than their share of non~trivial damage.

T,ble 19

It can be seen from Yable 20 that fires starting in drying departments

The couses of fires according to the category of deamage sustained

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

b, . Fires causing | Fires causing
. |Fires C2USING | gamage to an | damage to an
Cause of fire only trivial | icnt of less| extent of
damage than £10,000 | £10,000 or more .
NO. [Per cent NG T GOt NO. FEr CEMT
Ashes, 300% cevavsscsertnacenss 1 1.7 1. 1.0
BOile:‘ GO TN T CEO NI SAT LSS ESOUR DS 3 5.1 2 1-9 1 8.3
Chimney, sparks from (outside .| 3 5.1 1 1.0
building)
Electric fire, heater,radiator.| 1 1.7 1 1.0 1 8.3
Iron cevesesvsoncsevens; 1 1.7 1 1.0
il Ve N 3k 6 5.7
wire and cable vuisseee| 7 1.9 10 9.6
other arparatus .ceeesi 3 51 2 1.9
Incomplete extinclion of debrisi 2 Jeby 1 1.0
from previous fires !
FLUE ¢avevecnsnnsooasannnneeses| 3| 541 1 1.0 !
Matches, children playing with 3 5.1 2 1.9 i
Mechanical heat ané sparks ..v.! 7 11.9 27 26,0 2 16.7
i
. Oil blOr’ﬂ&mp Te o eI RREIRIEIRLOOEOES 2 3014" 1 1.0 3
Ozyacesylone cutiing and 1 147 5 4.8
welding appasatus : |
Sirge ing ZACRANE vveenserescens | 5 845 9 8.7 ; é
Steaia pipes 1gn1t1ng fly and 1 1.7 2 1.9 ! i
naste _ _!_- '
Smoking mnterisls .............i 5 8.5 15 1oy 2 16,7 ;
Spontaneous combustion in - P2 3.4 7 6a7 '
materials other than rubbish |
Miscellaneous and undefined ... | 6 10.2 4 3.8
Unlf.m)’vm ovo--.uo-o.uooo.ooo.ool; 1 { 1.7 6 507 6 50°O
Total sueeese | 59 1 100,0 {104 | 100,0 12 | 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 1946-50)

Where fire started

Fires causing
only trivial
damage

Fires causing
damage to an
extent of less
than £10,000

Fires causing
damage to an
extent of
£10000 cr more

]

Bleaching department s.vaveee..
Drying depariment .ssoeeesceccess
Treing department coeeveoesenes
Filling avd/ex stentering
czizxriments
Finishing derertnent seeecrenes
Raizing dupariment seeveaneooes
Singeing department siviseseees
QOther prccessing departments ..
Boller housSt® seesvecscaccvsccns
Roof 0r rootT SDUCE weiesesncnne
StOTBS vaceorresscrvancossacans
VehicTes in garane or loading
;ﬁuy'
Engine TOCM weavssassecsstsessaceos
WOV ZHNOD evesoseseassnsssrsnses
Electrical apparatus (location
not given)
Misccllaneous seserarecasssrons

Total LU IO BN B BRI ]

Unknown e 08I 0s NN ELILNOCTTELTS

Ho.|Per cent | No. | Per cent | No. | Per cent
1 1.7 1 1.0 - -
5 8.5 3 29.8 4 33.3
2 B - - - -
2 3.4 4 3.8 1 8.3
3 5.1 5 48 2 | 16,7
- - 4 3'8 - -
5 8'4 9 807 - -
3 Sed 12 11.5 1 8.3
5 8ok 3 2.9 -
7 11,9 2 1.9 - -
5 8.4 14 13.5 1 8.3
1 1.7 1 1.0 1 8.3
- - 4 308 - -
1 1.7 1 1.0 - - |
3 5.1 - - - - i
16 27.1 12 11.5 16.7 i
- - 1 100 - - E
: i
i 59 | 100,0 {104 ! 100,0 | 12 ! 100,0 |

In Table 21- the amouht of damage caused by fires is shown in relation to

the trade being carried on.

- Table 21

The category of damage in relation to the trade ¢
textile finishing premises

arried on in

(Reports of fires attended by the Fire Scrvices in the United Kingdom 4946-50)

s . Fires causing | Fires causing
, . EAres causing | gymage to an damage to an
Trade carried on only trivial extent of less | extent of
damage than £10,000° | £10000 or more
No, | Per cent No. {Fer cent | No. { Per cent
BleaChing e s trT veetenBEarR RS 6 10.2 1& 1305 1 8'3
Dgeing G0s0 003Nt PEL IR e s LS 16 27:1 37 35-6 3 2500
Flnﬁﬂhing P R A A ) 5 805 10 906 1 8'3
Mzizing-p ané expert packing 2 Dokt - - - - ;
‘inting C et OEBCLALE I AP RGOy BD i 4 6d8 h 3'8 - -
More than cne of the above . ; 26 b 29 37.5 7 58,3
| ;
f Total veveeener 159 1 100,00 D404 | 100,0 | 12 | 100.0 |

A point of interest in fires
teads to be a rapid spread of fire,

reported information but an idea can be gained from the figures in Table 22 in
whicn the size of the fire is related to the time between its discovery and the

arcival of the Brigade.

- 15 -
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Table 22

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

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

. . Pires causing ; Fires causing
Fires causing | gamage to an damage to an
only trivial | eytent of less| extent of
damage ‘than £10,000 | £10p00 or more
Mean iMedian | Mean | Median | Mean | Median
delay [ delay | delay | delay delay | delay
Mins, [Mins. |Mins. |Mins. Mins, {Mins,
Fires in which there was no
fire-fighting before the 8.8 7.0 8.5 7.0 15.9 145
arrival of the Fire Brigade
based on 20 based on & basedion 8
fires .fiires fires
Fires in which there was fire- - o | -
fighting before the arrival 9.9 8,0 9.8 8.0 19.0 117.5
of the Fire Brigade :
% based on 39 based on 70 basedl:n L
' o fires f?res f! es
i . d ‘

In Table 22 two representative figures for the time delay betwcen the
discovery of the fire and the arrival of the Pire 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 arithmetio
mean unduly, the median, that is the middle observation when the data are ranked
in size order, has also been calculateds The conclusions are the same whichever
representative figure is used. Because of the variation in the delay times a
larger number of fires ars needed, for differences in the means to bte considered
statistically significant, but there is a suggestive pattern in the figures.

The three categories of damage are not equally spaced on any scale cf moeasure-
ment, and it has been shown that the majority of fires in the category %"fires
causing non-trivial damage less than £10,000 do not cause damage that could be
regarded as severs. 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 category,. the ®large fires", are
twice the corresponding figures for the first two categorics, but they are based
“on small numbers of fires, The other points of interest are the proportion of
fires in which there was firefipghting before the arrival of the Fire Brigade,
and whether this factor is associated with any increase in the delay between
discovery of the fire and arrival 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 "large" fires. This
difference again is not statistically significant but it suggests that lack of
firefighting before the arrival of the Fire Brigade is associated with the
spread of fire throughout the premises. Where-there is firefighting before the
arrival of the Fire Brigade there may be a slightly longer delay between dis-
coverr; of the fire and arrival of the Fire Brigade, but there is not enough
eviicave to éraw a firm oonclusion.

11. THE FROVISION OF FIREyFIGHTING FACILITIES

(a) Sprinklers

There were 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
sone way from the sprinkler system. There were 3 fires where the sprinkler
systen 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 anéd ceiling, In 10 fires the reported information was
that the sprinklers controlled but did not extinguish the fire, and 1 fire was
reported to be extinguished by water 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 between 6 and 10 heads were
actuated. gl

In only two of the 11 fires in which the fire was controlled or extin-
guished by the sprinkler system was there sizeable damage., In cne of these
fires one-third of the structural woodwork of the roof of a 150 ft. by 100 ft.
building was severgly damaged by fire, and in the other ther; was damage to
150 pieces of cotton cloth.  The damage appears to have been more severe in
two of the three fires where the sprinklers onerated and did not control the
fire because of the rarid spread in dust and fluff. In one of these there was
severe damage to 7 raising machiries and in the other there was damage to 1
carbonising mangle, 3 drying machines, 2 heaters and 2 sets of drying oylinders
~and 70 ft. by 30 ft. of roof boarding and rafters, .

There were no sprlnklerG installed in any of the premises in which large
fires took place, .

(b) Fire~fighting devices other than sprinklers

There were fire-fighting devices, other than sprinklers reported to be
availakle in Z1 fires; these ranged from major trailer pumps and steam pumps
to internal hydrants, yard hydrants, rising mains, stirrup pumps and hand
extinrguiscshers, TFire-resisting doors were mentioned in only four reports.

12. CASUALTIES

There were 16 casualties other than Fire Brigade casualtiesmfééértedrin
the 175 fires. None of the injuries sustained by the 15 men and 1 woman’
appears 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 that the fire incidence in the
textile finishing trade may be lower than that in the remaining part of the
textile industry.

It is apparent that the presence of fly, dust and fluff leads to fires
which otherwise would not hove taken place,; through the lack of any material
for the source of heat to ignite. This fact accounts to some extent for the
relatively greater incidence of fire due to electric motor, electric wire
and cable, mechanical heat and sparks, in textile finishing premises compared
with other industrial premises and may also contribute to a rapid spreand of
fire oncc igrition has taken place. Action to reduce the amount of fluff or
duct about, the presence of foreign subsiances in textiles undergoing
procensing, the fire risk apparently associated with singeing machines and the
carcicass disposal of smoking materials in pr0ﬁ8551ng devartments.and -stores
wolael materinlly reduce the ircidence of fires in these rremises. From Tables
6 ¢ wu 7 i ocan e geen that 59 fires, jv< over one-third of the total number,
ars o-r: ﬂaJJ cornnected with the processes carried on, Tables 8 and § show the
cauivd nr fires occurring in places other than the processing departments.

The sources of ignition in only a few of these fires were peculiar fo 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 materials, 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 - 8,30 pem, and just before this
time, The explanation of thisfadt possibly lies in the working schedule of
the industry., The other feature is that although 113 of the 175 firee were
discovered between 4.30 pim. and 7.30 a.m. about a qparter of these were dis-
covered by passers-by and policémen, ¢compared with 6 per cent of. the flres
discovared between 7.30 a.n.- mnd 4 30 Dot :
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In the absence of information on the financial loss incurred in each fire
it is difficult to assess damage objectively but certain conclusions may be
drawn. There were 12 "large" fires (between 1946 and 1950) in which the
damnpe was £10,000 or more; in four of these fires the - damage amounted to a
totel of £690,000. In all the "large" fires there was damage to textiles; in
onz fire, Mo.H, to the extent of £150,000, In all but cne of the fires

causiig damage which was severe but costing less than £10,000, the main damage
was 1o textiles., Once the comparatively few fires causing severe Jdamage, but
presumably to an extent of less than £10,000, and the 12 large fires have been
erxclnied, it is reasonable to assume that the average damage in the remaining

ives is leds than £1,000, and is probably, in fact, well helow this figure,
This average compares with the average damage per large fire of &79,000, It
is chvicus that the large fires are responsible for by far the greater part
ol the loss by fire suffered by the industry, In gensral the main damage in
the luarse fires appears to have been to %extiles, though there was also damage
to the structwre of buildings, and to processing machinery in all the large
fires. This suggests that it may be possible to reduce the risk of serious
lozs by ensuring that large quantities of textiles are not stered, either
during rrocensing or after processing, so that a fire once started can spread
easily through all the cloth. The divisian of procsssing rooms and stores by
fire-rasisting partitions should ensure this without grout expense,

There is a further recommendaticn whinh should reGues the fire incidence
in toxuiie finishing premises. Only abous 10 per cent ol the premises in
Wh““n there were fires attenied by Tire Prigades were reported to have

rinkler systems. This fipure obviously cannot be used as an estimate of
the proportion of premises in the indusiry in which there are sprinkler
systems installed. Evidently far more use could be made of this form of fire
protection, which appears to be reascnably effective, since some 60 per cent
of the fires in premises where sprinklers were installed were controlled or
extinguished by the sprinklers.
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