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'- .,' . J. F; FRY

I - lliTRODUCTION

For a period of 12 months, from 1st May, 1954 to 30th April, 1955,
reports.were received on all fires occurring in each of three of the
Divisions of Imper-Ls.L Chemical Industries Ltd. The three Divisions concer-ned
were:-

(a)

(b)

(c)

Billinghe.m Division -whf.oh was described as having "gas solvents,
oil, oxidising agents, materials under high pressure and general,
chemical ris"!!.:s t1; .
Mete.ls Division with "light and heavy engineering risks, metallic
dusts and a certain amount of explosives"; and '
Paints Division with "primarily a solvents risk' with a slight dust
risk". .

Reports of 157 incidents were received from the Billingham Division and
a reasonably detailed o.naly,,"s of these has been made, but the number received
from each of the other es-i;e,T)lic;hments (17 from Metals Division and 3 from
Paints Division) was too s~~ll to give much indication of the fire hazard in
the establishment. .Whether the apparent difference between these ,Divisions
represents a 'real difference in the incidence of fire, or is merely the, result
of'different reporting procedt~es, is not known.

II - REroRTS FROM BILLlliGHAll DIVISION

1. SUPPOSED CAUSES OF FIRES

. -

The supposed causes of the 157 fires reported in the Billingh8.mDivision
are. given in Table 1. The 'groupings used in this table' differ somewhat from
those used by the Organization in producing the annual tables of national fire
statistics, mainly because the original r-epor-ts were rather different in .
character from those normally received from Fire Brigades. It was also con­
sidered that:,the'grouping .used was the most informative method of presenting
.the rn.:-terial.,. For. example, in the group of fires attributed to leakage of.
flammable gases, vapours, etc. it is clear that there'are many potential '
eour-ces.or rdgru tt.on.preeent in the works, and the important feature of these
f'Lres was :.the, 'uncorrtr'o.lLed. emission of' flanunable material at some unusual.
point in the system.

The, general cause pattern in the fires reflects the type of activity
.carr-Led, on in: the, e e tabLishment and differs from that of 'industry as a whole.

: ,It is. interesting to note that 'fires of electrical origin constituted only
.. ','about'.'7,;per cent .. of'. the. total number of fires whereas the figure for manu­

facturing industries as a vn101e is about 14 per cent; on the other hand fires
due to welding, cutting and'burning activities at Billingham caused about
14 per cent of the fires reported, despite the attention given to protective'

. measur-es '(Which is 'obvious from the reports), while the overall figur'e for
manuracturang d.ndus tr-i es is only about 4 per cent. The number of fires
caused,by.friction.(sparks and overheating), almost 9· per' cent. of the' total,
was not very different frcra the industrial average of about 8 per cent •

. ..... , . . ,. .

Spontaneous' ignition, which caused nearly 9 per cent of the Billingham
fires, gives rise to only 1 ,per, cent of the fires in the' manufacturing .'
industries generally and .tltis.is obviously, connected with the peculiar hazards
of' cer-tadrrof the rnaterials lje,ndle.d,.,(particularly in the Research Section).
Leakages of flammable liquids and gases from pipe 'lines, stills etc'. were
together responsible for about 17 per cent of the fires'at Billingham and the
handling and transmission of. these materials present an obvious fire hazard.
Hot pipes, valves, ca~ings,' etc.' were given' as the source, of ignition in '
11 per cent of the :Bi:\.lingham reports; the ntaterial ignited being generally
.oil .or oil soaked J.agging. . '

Fires'caused 'bY.smoking·~;~r~alsand matches. cause many fires ,in manu­
facturing industrLes generally (about 14 per cent of the fires attended by



fire brigades) 'and theve;cy sn~ll number of such fires in the Billingr~
Division (only 3 in the 12 months considered) shows that a more fire-conscious
approach could be effective els~~lhere.

There were few fires for which the' cause was given as "unknown" and few
in which there appeared to be s~ne doubt about the cause. All of these fires
appeared to be fairly trivial.

2. MATERIALS IGNITED FIRST

The materials ignited·first in the fires reported by the Billingham
Division are given in Table 2.

The general pattern is again closely connected with the type of material
handled by the Division and about 74 per cent of the incidents involved floonm­
able Ld.qui.ds ,' gas es , oils or grease.

/

3. TIMES 0]' OUTB.:."1:IT:AKS

The times of outbreaks of the·fires at. Billingham; given'in Table 3, are
spread over the full 24 hours of the day, presumably because' there is contin­
uous activity in connexion wi'uh some of the processes. The incidence of fire
is aomewhat vhdgher- between tI,"; hours of 9.00 avn, and 5.00 ps m.. than at other
times;' this would be expected since it coincides. with the normal period of
maximum activity•.·

One of the fire3 was said' to have been reported by a passer-by and 2 by
contractor I s men working in t~e Division. It appears tha t the remainder of
the fires were reported e i tiler by' the works personnel or by the Works f'ire
Brigade, an indication that the fire-spotting and reporting systems operate
satisfactorily,

4. METHODS OF EXTINCTION AND PERSO!'E!EL INVOLVED

Despit~ the fairly'large number' of outbreaks
Division the'incidence of serious fires was low.
in Table 4 which ~hows the methods of extinction
by whom the .fireswere extingUished.

. - '- '

of fire in.tl1e Billingham
Indications of this are. given

used. and ,Tabie 5 .\vhicJ:! shows
,; , .

In 135'of'1he fires 'onlY'one method of extinction appears to have been
.uaed;: 'although more tharr.one .cif the particular type (If extinguisher vias some­
tiDies' needed.' . 'In1'20 of tliese the method was .a simple .f'Lr's taid.' one (i. e. extin-

· gUisher,bucketof water; etc~) •. C02 and'CTC extinguishers were "more frequently
used than other types,and they are obviously especially. suitable for the kind
of risks encountered•

." Uost of the fires appear to have been extinguished by works personnel and
· . the. Local Authority Fire Brigade was required to 'assist in only 16' of them. It

is. clear tha t:·the generou~ provision of extinguishers. and the speed' with which
they 'arebrought into operation is effective' in the avoidance of' sedous fires.

. .!; ,". . . ~ '

'" . '.:

.... ,.'.'. :-"'.-, III - REIORT5 FRO!;i METALS DIVISION

.. , " .. Irif'orna tien from the reports received' from ,th~' Metals Division .is given
in the appropriate tables. together with that from the B~llingham Division•.
Only' 17'repCitts were received so· that. no very clear. picture· emerges•. '. . .

. Again it is clear t,11a t the fires were in gen~ral succeserulIy dealt with
bef?re.~hey had time to develop to. serious pr-opor-tziona, Sixteen.of them were
cxt7ngu~shed.by the Works Fire Brigade' ahd.·1by. other worka-perscnnel., The
7 f~res shown in·Tablc4·as ·ha\r·ing.beenextinguishcd,by.Ujets from pumps"
actua~lJ:' ncce~si ta ted the' usc 'of hose reel'Jets only, so ti1llt .eve"! these were

· only flrs t a~d equipment fires "•..

... ' ;.'"
.,....

. . :. : . IV - RERlRTSFROlu PA:h~T3Dr.vISICN .
.1 "

Three fires v.7ere.:reported' by the Paints Divi51ion. Two of these were
caused by leakage of oil onto asbestos insulation 0 etween. the inner and outer

·sh~lls of a. set pot and each was extinguished rap:idly with a 2 gal. extin-
· gu~sher. The' other. fire was :caused by cuttingsla:>.g f'rom. an oxyacetylene

';, .. ".. " .' ..
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welder and it also was ext.inguf.sbed with a 2. gallon soda-acid extinguisher.

v - GENERAL REMARKS AND CONCLUSIONS

The ca~ses of the fires are closely linked with the type of work carried
o~t in the Divisions and the pattern differs som~vhat from that' encountered
in.the manufact~ing~industriesgenerally.

It is clear· from thc.reports.that the standard of fire protection in
these Divisions ~s high. There is adequate provision of extinguishers, plant
per-sonne.l, appear .to be aware of the hazards and of the precautions to .be
taken, the fire-~potting and fire-warning systems appear to operate satis­
fac~orily and fires are tackled quickly before they have time to spread.

The fire reporting system is'good and the comments made by reporting
officers show that due importance is attached to the elimination of any'fire
hazards that become appar-ent ,' . ,

It is obvious that the type of risk"is liable to va~ from time to time
as new processes are started or' pl~nt is reorganised and fire protection
measures have therefore to be on'an ad hoc basis, the measures selected being
those most appropriate to thepar.tic~ar risk•
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•
Table 1

•
SUPPOSED CAUSES OF FIRE

Supposed cause
l

li

"""_-,- ...,-_-'-__t-__ No. of firesBillingham
Division

Blow' ,lamp •••••• ~ ••• • '....' ••••.••••.••.•••••..•.••.•
Bunsen burrier or similar apparatus •................

I Distillation flasks, test tubes' etc. (breakage, .
spillage) ..•..•....... ~ .................•........

Electrical apparatus, cables, heaters, motors, etc.
:F:riction sparks 0 '.' ••• ", •••••••••••••

IFriction causing overheating of belts, bearings, etc.
Furnaces, ovens, boilers (sparks or flames) •••••••
Hot ashes, breeze, clinker igniting various
. ~terial~'(ma,inly oil) ~-o.· ••••••••••••••• ·•••••••••
Hot pipes, valves, casings etc. igniting various

I materials (mainly oil ann oily lagging) ••••••••••
; Leakage of f'Lanmab Le liqnWe from pipes, stills, etc
II (various sources of ig~ition) ••••••••••••••••••••

Leakage of flammable vapotrrs and gases from pipes,
glands, etc. (various sot~oes of ignition) •••••••

IOverheating of apparatus due to process •••••••••••
I Rubbish burning ••.. 0 ••••••••••••••••••••••••••••••

SrnokiClg Ina. terials ••.•• <I .... , •••••••••••••••••••••••

Spontaneous combustion,and decomposition •••••••••• I
Tracer bullets ••.•••..........•....•..............
Vehicles (truck, lorryexl.aust ••••••••••••••••••

(locomotive ..••.....•.•............_.....
Welding, cutting and burning ••..•••..............•
Zinc spray gun ••••......•..••..........•.•........
Unknown or uncertain ........•..•............•.....

2
4

7
11

2
12

6

6

17

10

17
5

3
14

2
1

22
1

15

157Total ••..•.

I!---'---+------j
I 17 I

----_._---'

Table 2

1iATERIAlil IGNITED FIRST

I ..toe,.1 isoit,d

IAspha.L t ...........••.......................

I
IBelting, brake linings ... II ••••••••••• _••••••

Chemicals not otherwise specified below •.•.
Coal and powdered fuel ••••••••••••.••••..••

iDus t accumulationa ..•..•.•....••........•••
I D.1st sheet ....•... 0 fI •••••••••••••••••••••••

\

- Electrical insula t i.on ." •••••"••••••••••••••••
Flammable liquids other than oils (including

I
i:, petrol, creosote, etc.) ............•......•

Gases •..•.•...................•..•...•.....
Grassland •••.•.......................••.•..

IGrease and oils •••.•..........•............
Gland and valve packings •••••••••••••••••••

i Lagging rnaterials and sacking •.•.•.........
! Oil-soaked cord,' lagging, waste •••• '.' . t...•
I Paint •..•.•.....•..........................
I Soot ••...••..•................••...... l....
It· '1 Spen oxfde ••••••••••••••••••••••••••••••••
: stra"N, rubbish, waste ••••..•••.•..•.......•

SUlphur ••.••..•.................•......•...
Timber and hardboard ..•.•..•.....•.......••
Miscellaneous and unknown •••••••• ~ •••••••••

Total •••

I No. of fires
Billingham Metals
Divis~on Division

1
4

10
6

5
2

10 4

24
24

1
26 1
2
7

i 11 1
i 2
I 1
I

3 ,"

I
7 3
6

~,
I 4 1
I 8
I--
I 157 17i



. Table 3·

TDiliS OF OUTBREAi{ OF F'mES

--No. of fires
Time Billingham ! Metals

Division I Division

·1

--
00 - 01 6 1
01 - 02 3 I -!
02 - 03 3 -
03 - 04 4 -
04 - 05 3 1
05 - 06 2 -
06 - 07 5 I -
07 - 08 5 I 1
08 - 09 4 1
09 - 10 9. 2
10 - 11 19 1
11 - 12 11 3
12 - 13 8 1
13 - 14 7 1
14 - 15 12 -
15 - 16 12 -
16 - 17 12 1
17 - 18 3 -
18 - 19 8 -
19 - 20 6 1
20 - 21 8 3
21 - 22 1 -
22 - 23 4 -
23 - 24 2 -
Total 157 ! 17,

I - --

~le 4

METHODS OF EXT INCTION

1

2 (1)

I

I Method -----I No. of fires
. 1Billin~ham Metals

Divis10n Division

t-A-S-b-e-s-to-s-b-l-a-ru-tce-t-s-.-.-.-••-.-.-.• •• • 2 (2) -_.-

t Buckets of water" •••••••••••• I 2 3\2)
f C02 ext~ngu~shers •••••••••••• ! 67 (17) 2' 2)
1 CTC extangufshera •••••••••••• 41 (10) 6 4)
! Foam extinguishers ••••••••••• 27 (7) 1 1)
! Foam generators, branches •••• 4 (1)
I Isolation (removal) •••••••••• 4 (1)
: Jets from hydrants ••••••••••• 12 (3)
f Jets from pumps •••••••••••••• 1 1
i Soda-acid extinguishers •••••• I 14 (5)

, t steam ............................! 1
! Stirrup pump ••••••••••••••••• I'

! No fire fighting. or not stated. 10

(Figures in brackets indicate number of fires in which
more than one of these metbode uere used)

Table 5

'DY HR01\{ FIRES \iJ~Iill :EJCTINGUISHED

No. of firo;!~
Personnel engaging fire Bill;ngham ~~~a+s

I D1V1S10I!_ D1v1s1on

~forks personnel •••••••• I 119 1 l
Works Fire Brigade ••••• 1 16 16.
L.A. lilire Brigade ••• "... I 16 I
Other or not stated.... ji 6 I

Tn tPl.l _•• _ . 1 r;7 -~ 7 I




