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CHThiNEY FIlmS

by

D.W. Millar, Mrs. J.E.L. Hinton, J.N;. Firth and J,F. Fry

A sample survey of some of the factors involved in chimney fires has been
carried out with the co-operation of ten Fire Brig&des. There is evidence
that the total nuraber of ohiraney fires attende~which increased up to 1953,
levelled off in 1953 and 1954 and this tendency m&y have continued in 1955,
though data on this year are not yet available.

Nearly all chilnney fires took place in dwellings; some 60 per cent of.
them were started by ordinary open fires burning coal. Nineteen per cent of
the fires were started by continuous burning open flioes with or without back
boilers. The estimated proportion of such fires ccrrrently in use is be~veen

25 and 30 per cent so there is no evidence that the increase in chimney fires
is due to the increasing use of continuous burning fire grates.

There is no evidence that the use of fuels other than coal contributed
substantially to the incidence of chimney fires. There were reported to be
bends, constrictions or shelves, most of \~!ich oould be easily cleaned, in
nearly 90 per cent of the chinlileys involved. Between 35 per cent and 65 per
cent of the chimneys involved caught fire within four months of being swept,
in the four largest Brigades. This feature has bec,n noticed in independent
surveys and suggests that daily oleaning by the householder of the lower part
of the chimney when in use may be an inr90rtant factor in preventing clririll1ey
fires.

The most frequent method of oleaning ohimneys was reported to be brush
sweeping, an average of 82 per cent of the chinmsys involved. Eleven per
oent of the chimneys involved vvere cleaned by the vacuum method in "on
junction with brush sweeping while only 2 per cent were reported to be
cleaned by the vacuum method alone.
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CHllvll'IKt PIRES

,\,,", ar:2.1ysis of surV(7 info::,:,:)::;.':, i::':.{,:~rl

from certain Jhrc

by
D",vIo Millar, Mrs , 30:8.10 Hinton, Joi'ii~ .d1i r t h and JD}\' Fry

IN'rRODUCT ION

'I'hcr-e h,'3.3 b cen a i,,:videspread and very marked
to chimney fircoo in the United Kingdom in r eccnf
lPire Servicc a t tendcd 20 000 chimney fires in
number attended by Pire Brigades had Lncr-caacd to
1953 and again in 195L",

increase in Pire Brigade calls
In 19~-7 t he ITa tional

and dales; by 1952 the
52 000; it reached 58 000 in

The size of the problem is shown by the comparable figure of attendances
by :B'ire Brigades to fires in buildings, other than chimney fires; these
amounted to L"O 000 in England and dales .in 195L", Attendance at a chimney fire
not only reduces the number of appliances availablo to respond to other calls
but is expensive and can cause great inconvenience when r c tai.ncd firemen are
involved.

The Intordepartwmtal I,lire Prevention Committee met in November 1953 to
considfJr possiblc reasons for this increase and to measuros for' dealing
with the situation, At the request of the Committee ,Joint :Wire Research
Organiza tion carried out a survey to as far as possible, the
fac;:tors affecting the incidencCJ of chimney fires. 'l'en ?'ire Brigades co-opera bed
in the survey and, with one exception, oompleted a special form for every
chimney fire attended in their areas, between 1st Septembe~ 1954 and
31st ",ugust, 1955. The exception was one whach reported only those
chimney f'Lres which occurred in the lar'gest of their area. i\. copy of the
questionnaire form is attached to this report,

IN.i'ORliu,'.r ION

'I'hcz-e i,s some general statistical information Available on attendancesat
chimney fires although the rellorts on fireB attended by li'ire Brigades collected
by the .Io i.n t "Fire Ltesearch Organization include ch.imney fires only when they
spread beyond the chimney, Smile Chief Officers ill. the:~r ,,\.nnual Heports havo
given figures of calls or a t tcndancce at ch.Lnncy .rcs but these may not be
complete or necessarily comparable. ~l'he only corcp.lct.o set of figures showing
chimney fire' attendances by each .ij'ire 3.1'<") the,se collected for 1952,
1953, and 195'+ by H,i;;, Chief Inspeotor Fire Services, These, in conjunction
with some ,of the figures provided by Chief Officers show that the rate of
increase of chimney fires varies widely, somo Brigades showing very little
increase, while others show considerable increases,

stnce nearly all chimney fires takc place in dwellings it has been
possible to calculate a rate of incidence by number of attendances
at chimney fires to the number of at area, It is
assumed in doing this that the dis "c-.cibuticn of ohi:"'.DC'yfJ por is the

the who.l e country" This lJlay not be true for J.Jol1QOn and some of the
county boroughs, and it is probable th8. t co,;.;,dj,"cicns in Scotland., where

there is a very Large proportion of flats, dii"'f'cr those in England and
~'~~;11es but no mor-e promising method of ha s be"en f'ound , Ra tos of
Lnc i.denoe have been calculated for 1"952 the only YC~ir 'which sufficient
information on was avaib.ble) grouped into four ranges: (a) Oounty
Brigades with ratos 20 chimney fires atteuCied per 10 000 dwellings at
risk per year; (b) County Brigades with rates of .i.noldcncc be twe en 20 and up
to 40 chimney fires a tt-onded per 10 000 dwcllin:l;s 3.t r Lsk per year; (c) County
Brigades with rates between 40 and up to 60 chimncy fires attended per 10 000
dwellings a t risk per year, and (d) County wi. U: rates of 60 or more
chimney f'Lres a ttende0. per 10000 dwellings .iin interes'cing
geographical pattern emerges from the. study of theEJ(' , Group (a)
comprises County Brigades in Northern England and ra)~Ls of Wales while groups
(b) and (c) mainly include the res t ofL!ales and the Midlands. Group (d)
wi th the highest rate of incidence consists of t.he Home Courrt i.cs and Southern
England, Subject to t.ho basic assumption that this 5." a method of
m.easuring the rate of incidence there is a tender.ey fer the rate Lncd.deno e
to be higher in the southern part of England .t.han in the norbh, The rates



for the Coun~ Borough Brigades roughly follow the same pattern, though there
are some discrepancies between the rates of incidence for certain County
Boroughs compared with the counties in which they are situated. The reasons
for this pattern are not clear. A possible reason i,e differences in the type

"\ and quality of coal distributed for domestic use in different geographical
areas. Smoke emission is knovvn to depend, a02ngst othe~things, on the volatile
content of coal and it is probably r-eaeonab Le t~"·assw!letf.;af·differences in soot
deposition can depend on differences in Volatile content. The volatile content
of domestic coal in ordinary use is between 30 and, say, 45 per cent, though
there is ourrently an appreciable but unknown proportion of smokeless fuels in
use in slow-burning grates. l.hd.Le d Lf'f'cr-eno cu in vola tile;; content may account
for differenoes in rates of Lnc i denc c between areas they would not accoun t for
the widespread general increase in the overall rate of incidence of chimney
fires except on the basis of either a continuous and considerable general
decrease in the quality of domestic coal, or a tendency to form hard soot
deposits only partly oleaned by ordinary ohillli1ey brushes. Suoh a tendency was
noticed in Sweden during the war years (1). kood was burned in boilers designed
for coal or c oke , The lower temperatures achieved and. the higher moisture con
tent of the fuel lead to the formation of hard deposits and to a very consider
able inorease in chimney fires. There are not enough data to sec if the rates
of change of the numbers of chimney fires wi til. respect to time vary between
areas, but there are some indications that the increase has affected both high
and low incidence Brigades. There is also an indication (see Table 1 below)
tha t the general increase in the numbers of chimney fires levelled off b 0tvveen
1953 and 19511- so there is the possibility of a kind of a.cOUIJ.U1ativo ef'fec t , This
would be based on the prcmise that thc shortage of coal in the post-war era has
meant the use of inferior quality coal for domestic and othcr use in comparison
wi til. that used beforc the war, and the effect of this has been to lcave a
residual deposit in chirnneys. Some such speculation might account for the
tendency for the nunilier of fires to increase for a period and then become
constant.

Table 1

ATTENDAi\TCES A'f Cnlli.J'UDY J:i1LR.ES BY [pilm BHIGADES
IN ENGLAND AND ",;ALES 1952-1 951b

THE NUI,jJJEl1S Oli' BHIGAlJ.0;) SHOWING PRororlTIoNATE CHANGES
IN ATJ:'ENn~NCES BEThTEN 1952, 1953 and 1954
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fii.;.JOR FACTORS INVOLVED IE THE SUHVEI

The ten Fire brigades co-operating in the survey returned sowe 15 000
reports. The main infornntion is swmnarised in Table 2.

Many of the comparisons required to measure the effcct of various factors
on the incidence of chimney fires were not a&~inistratively feasible (e.g. there
was no means of assessing the number of chimneys in which a particular factor



was present without a chimney fire occm:ring). Nevertheless for certain
some ocnclusionscould be reached.

Prcnris ec in wh.i.ch f:::'r'os took place

Between 93 and 97 per cent of the chim.ney f:Lces tock pIs.ee .in houses or
f'Lat s , Chim..ney r:i.Y0S in other premise,') can therefore be clisl"'egard.ed.

'I'o measur-e the differences in chimney fire incidence between Brigade
areas it has been necessary to a.s sume that the distribution of chinmeys 'per
oYi!ell.ing is the earne for J;l;,11 ar-eac , rrhe as sumot i cn may not be justified_ in
a.r eas i; which there are large nurro ei-s of flat; and two such Brigades (E and J)
took part in the survey. '1'h e proportions of chimney fires which occurred in
flats in those two Brigade areas were 59 and 82 per cent respeotiv~ly. The
ra te of incidenec for Brigade E does not differ from the rates for bcighbcuring
Brigades, but that for Brigade J is tho highest rate recorded among the
Bri.gades taking part in the survey. Brigade ,J is situated in a part of Scotland
in which there are known to be large numbers of flats.

Type of appliance used CI'able 4)

There is some c'if'ference 1:/;tween }j'ire Jd.{'L' Clore r:~l of i10LLd fuel
appliances whi.ch st9,ri,E:d chimney fires and thrLs probs.Il17 re::J.'o"J"rs the influence
of local oondi t i cne , but the pattern is sufficiently reg'uLr ';c, caLcu.Lat e the
average pr-opor-tlons of the various types of appliance the ou tbreak,
Some 58 per c enf of the chirnney fires were caused by ord.i.nary r"'~ool or hearth
types of open fire. In a further 11 per cent of the fic'es back boilers were
fi tted, Iwo Brigacb" and .J) r e tuz-ned a high proportion, ~~6 and 31 per cent

open fi ttecl with back boilers. The :inoidenoe of chimney
fir·0s in ./i was Low and in Brigade J very high.

Nlneteen per cent of the chimney fires were by continu.ous burning
fires with or without back boilers. Included in were the comparatively
few fires fitted with oonvection systems. The estimated proportion of contin
uous burning fj.res in use in the country as a whc.Le is between 25 and 30 per
cent, Jir3suming that ths Brigades co-operatinc; in the survey cover
representative areas there is no evidence that the use of continuous burning
appliances has an adverse effect upon ourrent chiwney fire incidence.

The limited infonnation available to the Organization on independent
surveys conducted by Chi of Officers of certain Pire tends to confirm
this conclusion.

Puel in use (Tables 5, 6, 7, 8)

Ordinary coal was in general use in the fire grate in a high proportion
of the fires a ttended, in fact in at leas t per cent of the fires, except
for Brigades 13 and I. The proportions in these TIm Brigade areas, in each of
which there are cons iocr-ab Le rural and urban districts, were 54. and 60 per cent.
The proportions of chinmey fires in these two Brigacbs in which the fuel
generally used was a mixture of coal and wood wero 29 and 20 pc::' cent.

Smokeles,s fuels were in general use in at most !~ per cent of the fires
a t tended, The grea to:'"t proportion of fires in which Vie.S t;18 fuel in

was also 1+- per cent. There wcre fires report:::;d in 7/hich mixtures
t nan cca.I. and wood) were in general usc, Th,;se ,Iere mixtures

coal and smokeless fuels and were in use to the extent of about
to 12 per c ent in Brigades B, I and G.

The fuel in us eat the time of the chimney- fire w·?,,~ the same as that
generally- used in about 88 per cent of the fires re1-vrted.~/here coal was the
fuel in general use the proportion of fires in whieh coal vias in use at the
time of occurrence was 93 per cent.

The conch tion of' the fuel in use Vias reported to be dry in about 87 per
cent of the fires, damp in some 11 per cent and very wet in about 2 per cent.

The incidence of chinmcy fires does not depend on any pa ttcrns
of domestic consusnption of solid fueL Ta.ble 6 showscr-J3,t million
tons of house Ocoal, 2 m.illion tons of anthracite and boiler fuel and about
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3 milJi0.D t')J:~,~ cf coke have been consumed in since 194.80
The patt;;~:rn e'L' re13.'tj~-lf-;: incidence of chimney Iik8!.Y to have
depended on te,e of fuel burnt. Crrirnney ."lreL~c;j.':;.c ,C,," WClS lower in
northern than in southern Fire Brigade areas, wher-eas the c onaump t.i.on of coal
is hiGhm" in the north than in the south. For the lrI2,xi:in;m allocation
of coal in the norther-n fuel rcn:ion is 50 owts, comj;::pJ:'cd. w.i, t.h -:;L. ',~\;i[t,s 0 in the
southern regic:1, ~'hc Social SUl-:vey(2) found that t1:":e aV[)):':c<~I: . , of all
types of sclid fuel obtained per household between 1;"t j,.ay, -: Een'] April,
1952 U2."sa.nb,ousel.';olds liv ing in eLl/elling'S of mccli,I.-1Cl 0.,(11 10'';'; ::'i",;< tea.hIe vaIucs )
was U"\7t:::: go .in t,~'~e nor-ther-n fuel rCBion 'and 33"(3 fuel r'6Giono

301:10 ec-timates, known to be only ~ of the 6oE"'.estic
of srLl()k(~.1.8SS and non-sm.okeless fuels :1:L1.c the ton

in the sur-vey, In terms of quant ity burnt per
the differences between consumpt.Lon in the north and south

between County and County Dorough

wlri ch
figures
also probably

Cono t.r-uct i.on of c h.irrney (Tables 9, 10, 11, 12)

the ;'\:.~vey qucs t.l.ons were asked on the form, the !l13. terial of construction,
dimcm:dcr,s the ch.imncy involved. 'There were iff:i.cul ties in defin-

,Efferencc:: 5Xl interpretation so that the anS"H'.c'~S ret~n:ned cannot be
rerr.g"eJwJ 8.8 ·\7e~.~y P:CC)Cl.,3C"

It can be s ecn f'r'o;n Table 9 that the proportions of chirnnoys fallil1g into
the var Lou s did not differ greatly from one Brigade to another' and
so it in t 1'),e L\l1 .wer-s to the ques tions on the form of oons bruc t ion
of the chilYins=.r rCFreE;c21tcd reasonable physical anti ties anI r.o t who.l.Ly the

of the officers. Only about 13 per c enc of the ch.imneys
were wl.o.l.ly fJ~e'3 from bends, constriction-s or ioiv::J:vel';. In 22 per cent

of t.ne chimneys the berids , constrictions cr shelves were not cleaned,
while in the r-eraain ing per cent of the ohirnn eye they wer-e c.l.eaned,
Comparative proportions for chimneys not involved in crrimney fires obviously
oould not be obtained, but the difference between the of ohimneys
with bends, constrictions or shelves easily cleaned not easily cLeaned
suggests that laxity in cleaning may well have an e f'f'oc t on ohimney f'Lr cs , In
this connection it may be note0. tha t ~ Ll two othor surveys under-taken independ
ently oy certain :8'iro BriGades the general run of chirclCys wer-e found to be
fairly cLcan wi th pockets of soot. It has a Ls o been f'ourid that a fairly con
siderable proportion of chimney fires (between 35 and 70 per occur within
four months of the being cleaned and this tare al.so has been noticed
in other surveys\3 This corabLna t i.on of suggests that daily
cleaning by tho househol.der of the lower part of the chimney when in use may be
an important factor in preventing chimney fires, though regular sweeping is
still essentiaL

The material used in the construction of the invclved in the
survey was brick in over 95 per cent of the fires in the case of a
BriL~;ad.e in \fales an which bher e wer-e a fCv1 cast iron per and stone
chimneys per .invoLv ed , and a Brigade in -" in "V:!~i.~l.Gh nearly 60 per
cent of the ch.imnovs .i.nvo.Lv ed wer-e of s tone cons truetion." Tl~c rt..a.i.n form of con
struction of the clum.noy" therefore has no -effect on ch.irrmoy fire :Ln.cidcl1ce
unless stone construction is worse from the point of view of chiillney fire
incidence in cOCi~ariscn with brick ch~mneys. There remained the possibility
that in pos t-war building practice less care is taken when pal'getting the
ch.imney to r-ender- the inside smooth, but while this might cent:::-ibute tc chimney
fire incidence it can scar-c e.ly account for much of the very cOflsiderable
increase observed in recent years.

In all Brigades except one the outlet to the chimney was a pot in over
90 per cont of the f'Lrce , cowls amoun t ed to at mos t 7 per cent cf the fires and
stacks alone to about 3 or Lf per cent, except in one Brigade where they
amounted to 16 per cent. In very few, about 1 p er' cent, of the ch.imney fires
was there any combustible material in the chi®1ey. There was a constructional
fault in about 2 per cont of the fires reported.

Chimney cleaning (Table 13)

'The four methods of chimney cleaning distinguish,)c1 in the survey were
brush swcepir.g , vacuum suction together wi th brush s'iiTe::,\·p:i.;,;.g, vacuum suction
wi thout brush sweeping, and chemical methods. The proportions of ch.imneys
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involved in fire?"'l.iGl, had been swept by brush varied around an average of
82 per cent, the::' .Leaned by vacuum and brush amounted to an average of
11 per cent, whi:!'" 1;:le average proportion of chimneys cleaned by vacuum
suction without c'"';;;h sweeping was 2 per cent, the max.i.mu:n proportion in any
Brir:ade being 6 c8nt. Chemical methods and miscelJ_ai'i.00us or combined
methods were- unjJI':,X '.c,nt amounting to at most 1 per cent 0:: the chimney
fires attended. :L ,'ss not possible to gather information on methods of
chimney cleaning in .'.,,"seholds in which chimney fires had not occurred so
direct comparisons a:" not possible. 'I'he proportion of chimneys cleaned by
vacuum and brush at 11 per cent is perhaps rather lower than might be
expected.

Cause of fire (Table 14)

The nBjority of the fires were reported to be due to soot igniting.
Except in three Brigades the proportions of fires due to this cause were at
least 82 per cent of the fires attended. In the tliree exceptional areas
about 12 per cent of the llres were due to each of the causes "paper or
similar material igniting" and "fires drawn up by f'or-ced draught".

Spread of fire (Table 15)

Nearly all chi~l.ey fires vlere confined to the chimney.

OTHEH PilCTORS POR VlJiICH ]]\jJ!'ORi,LIiTION
WAS RETURNED IN Trill SURTh'Y

There were certain other factors such as the time of outbreak,
dimensions of chimney and chimney throat, frequency of chirm1ey cleaning and
time since last on which information was included in the survey.
These factors are discussed below. Tho inforrr~tion in all cases has
been tabulated f'oz premises only and in general only that from the
larger Brigades has ~een considered.

Time of occurr-ence cf c lri.nney fires (:I!'igs. 1-11)

Various aspect0 of the time of outbreak are shmvn in £igs. 1-4. As
might be expeoted th"J:0 is a reasonably close inverse relationship between
the number of chimney fires per week and the average external temperature
in that week (Figs. 5-7) at least in the three Brigades with large numbers
of ch~1ey fires for whioh the temperature data were available. To some
extent the nunfuer of c~~LLDey fires depends on the nurnber of fireplaces in
use,but if it is assum3d that the majority of fireplaces are in use fairly
continuously between November and March, it ean be seen from Figs. 9-11 in
whach chamriey fires per week are plotted against outside temperature that
,there is a reasonably st~'cng inverse relationship between the two. Ieor every
degree fall in external temperature there is an average increase of 22.0 chimney
fires per week attended by Fire Brigade E. 4.6 fires per week attended by Fire
Brigade Band 2.9 fires per week by }l'ire Brigade J. The relations are
s ta tictically siGnifican'~ but there is some difference in .thc strenGth 01 the
relationship, that for Brigade E bell1g the strongest.

A supplementa~J approaoh is to try and consider the Dlliliber of ch~lil1ey

fires in relation to the number of fireplaces in use at any given hour of
the day. The Sooial Survey in their enquiry on the use of heating appliances(2)
by urban households have shown graphically the proportions of main solid fuel
open fires in use. These fires were the main heating applianoe for 94 per cent
of the households in the salrrple. The estinuted proportions relate to weekday
use in January 1952, and are restricted to dwellings of low and medium rate
able value occupied by single households. They are not therefore on a strictly
comparable basis wj_ ill the data on chimney fires.

The Sooial SU1°\;·~Y figures have been used to estimate the number of fire
plaoes in use in th3 ",reas covered by Brigades B and I (Figs. 1 and 2). The
rates of incidence of chimney fires in relation to the estimated number of
fireplaces in use have been oalculated for eaoh hour of the day. The cal
culated figures are approximations based on many assumptions, and suggest that
the periods of highes~ incidence ",re the hours 9-11 a.m. and 6-8 p.m.,
presunk~bly when fires are being lighted.
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The proportion~.te nlXJlbers of chiuuley fires attended in domestic premises in
each hour of the c>,:,' the four larges t Brigades do not indicate any important
marked diffe:cence 1>:-:-r.'Ii,,3n.the-Drigades.,

There are sl:i.~)1. !:; ,;'iffel:ences .b e twe en 3rigades in the d:L,,..~·,t}:,J.,b1).tion of
chimney fires aoocr,ii,:' 'bo the day of the week but none of ~:,qlortance and the
proportions vari:,,),'" '9-9:ree with those shown in an incie,)tmdent survey
carried out by a Pir,o "sade~r;:). There is a fairly general t~r:dency for
crrimney fires to be r:J.'.'" more frequent on Saturdays and Jundays than on other
days the week,

Prequency of chimney o'.,,".ning and time since last cleaning
(Table 16 and Pig,'i 2) ~

Jnf'or'ma tion on the frec;uency of chf.mncy cleaning and the time since the
last ,cleaningwasco}~,,;;'~ej. 'I'he consistency of the two sets of data was
.checked, and a g ener-al; '+;er,:iency was found for the average time since the last
cLeani.ng to increase as the frequency of cleaning increased from once a year to
four or more times a yEa.,'" The data 611. f'r equenoy of cleaning were discarded
since the r-osu.i t.s of",'), :·'.;;.·:~ependent survey~Lj:) provided some check on the infor
mation returned under U;c; ''i;:L,ne since last cleaning" heading.

The data have been Flotted in }i'ig. 12 for chinmey fires in houses and flats
in the form of cumul.a t.ive pr opoz-taons ; that is the proportion for a given time
interval is the proportion of chimney fires in which the chimney involved had
been swept within a time Jess than or equal to the given interval. This permits
easier comparison b e twcen Brigades•. There are considerable differences between
Brigades but there i.e, no evidence from these data that the ra to of incidence for
a Brigade is related t.o tftedistribution of times s i.ncc last cleaning. In fact
t.he two Brigades wit}: t ,;e 2owes t mean time since las t cleaning, JJrigades 15'1 and J,
are also those with th', ra tes o f' incidence. 'l'he range of variation in
times since las t large. For example the proportion of chimney
fires in which the cld:mey involved had been cleaned within the four months
pr-ev i.ous to fire vcHied from 35 per cent to just over 70 per cent. The

fen" an interval of 6 months or less were 55 and 90 per
cent, and for t hree mc':tl,s or less the figures varied 1;Jetwcen 25 and 55 per
cent. Theevidenco in an independent surveyU) tends to confirm this
picture. The report that a consid~rablc proportion of chimneys caught
fire within two or three of sweepinG' and also commented on the cases in
wlri.ch receipted accounb, been produced by way of proof.

The mean time ],a,st cleaning has been calculated for the various
categories of Chimney 0,)118 truction. 'I'he figures are shown in Table 10, ·dhile
~hex:~,:,lJ,re'consistentdi:'i'eTcnces between Dl"igades there is no evidence of any
impol't?lFi:;differences between the types of chimney construction. 'l'he mean time
since last cleaning hail a Leo been calculated in relation to the type of heating
appliance which caused th3 clu.mney ·fire. The figures are given in Table 17.

The mean times a di.i.: t;ed for differences in proportions of each type of
appliance between BriSE";,G:J a r e 0.6 - 0.7 months lower in chimneys involved. in
chimney fires fitted w.l"h open fires with back boilers, continuous burning
gra.tes, or convector ii.rcs compared with chinmeys fitted with ordinary open
fires. The mean times for openable stoves and combination stoves are 1 and
0.6 months higher th9,n the mean time for open fires. The differences are not
large and can only be oa.rcul.ated for the population of chimneys involved in
chimney 'fires.

Chimney dimensions 18 and Pigs. 13-15)

Informa tion was coJlscted on the a cprox.ima te width and depth of the
chimneys arrr cLved in fires and the appr-oxama te width a"Dd. depth of the
throats. The former measurements were intended to relate to the cross-section
of the interior of the and the latt~r to the smaller cross section of
the flue sys tcm, APIrop:~';.2,t8 sections provdded for circular chimneys.
~nformation was also coLLected on the appr'ox.imabeiheLgh-t of the chimney
anvo.Ived,

The cross-sectio:)',,} ,~i;nens'ionsare important in two ways ; the effect of
the 'throa t and chimney c::b;,cmsions on the air-floY, tbrouul':J. the fire, and the
subsequent soot depositica of the fire, and the possibility that the throat
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dimensions may h~n~er chiw~ey sweeping operations. Work ~one ~t the Fuel
Research Station\5) has shown that the fitting of a t;_,<,?, ''''-,rrictor to an
open fire reducing the 'bMoa:t aper-tur-e area to scme 6 1,,8. can reduce the
air-flow from a figure of 10 000 - 13 500 cu. ft./h to 8DOc:-:: '; 000 cu. ft/h.
The same investigation showed t.ha t smoke emission was to the volatile
content of coal but that for coals in the 32 to 40 pe':C cJ ,'cc:-:ge, roughly the
region of normal domes tic coals, the smoke emission ia ~ '::~"'!O':\:i",'J.tely cons tanto
The effect of a throat res triction on smoke emission 'FiDc' eXbxcLned and it was
found that in this particular experiment the smoke eme::g:;,ng from the top of the
chimney was about half the quantity emitted without a t.hrce.t restriction. A
further experiment was done which suggested that the reduction in smoke emission
and a similar reduction in soot deposition were due to better combustion in the
presence cf a reduced air-flow over the fire.

The information obtained in the survey showed that in only a very few
fires was the area of the throat below 20 sq. ins, and the most frequently
occurring area groups involved in chinu1ey fires were 81-100 sq. ins. and
101-120 sq. ins. The range of throat area measurements Vias wiele, from 20 sq.ins.
to over 600 sq. ins. and the data are shown graphically in Fig. 13, The smallest
throat areas are those in Brigade J, the highestincideme D:'igade, but there
are not wide differences between the four Brigades. Similar information on
chimney areas is illustrated in Fig.1Le• F~cept in one Bricaie (E), the most
frequently occurring area group was 71-90 sqsLns , 'r'here are wider differences
between Brigades though the smallest chimney, areas still occur in Brigade J.
No information was collected on the preaenceior- absence of thr'oa t restrictors
in improved grates, fires in which amountod to 19 per cent of the total of
chimney fires, and it is possible that if these were in use the smallest area
would be less than the product of the throat dimensions.

The narrowes t dimens ion has been taken to be the d'3pth of the throat
where this was less than the width of throat, and the de.to. shown in l!'ig.15.
It is perhaps worth noting that in Brigade J, with the t incidence of
ohimney fi~'es, the proportion of chimneys with narr-owce t d.iincns Lcn less. than
4~ins., in which chimney fires occurred was over 16 per cent, It may be
relevant to note that this Brigade is situated in Scotland wher-e the usual
practice is to sweep ohimneys froli1 the top.

The mean depth of throat has been calculated for the different types of
heating appliance in chimneys involved in chimney fires, and the. resul ts ar-e
summarised in 'Iab Le 18.

The differences between the mean depths of throat when adjusted for
differences in the proportions of each type of applianoe between Brigades show
that the throat depths of open fires with back boilers ani of convector fires
are on the average 0.8 in. and 0.9 in, smaLl cr' than the bhroa t depths of
ordinary open fires, while the difference for continuous fires is only
0.3 in. The throat depths for stoves arc rather larger t':lan those for open
fifes. These differences presumably reflect differences b e tween the con
structions of grates rather than differences cOlli1ected with olumneyfire .
incidence.

The mean height of the chimney involved has been tabula ted (in Table 21)
for the various c Laasce of premises. The differences betweei:l the mean
chimney heights of houses and fla ts aloe appreciable. only j.n Erigades E and J
in which there are large proportions of flats. no information
is available on the nrunbers of flats in these Brigade areas vn1ich to
calculate the incidence of chimney fires. Given a measure of the rates of
incidence of chauney fires in houses and in flats it might be possible to
see if the height of the chimney had any effect on chillmey fire incidence.

llJlTCILLI/illY IN,B'OHlv1.ATWTr

At the meeting of the InterdepD.rtjnental Fire Prevention COll~aittee it was
agreed to undertake certain enquiries which 1. • have a on chrnney
fire incidence. It was found that. it is a general custom on local authority
housing estates to make a co~dition of tenancy that the chimney is swept once
a year. It is not possible to say how far this condition is enforced, and it
is known .tha t very few authori ties carry out the sweeping t.hemsc.lv es , The
London County Council ililposes a s irai.Lar- condition of tenancy but no steps are
taken to enforce the oondition.



Enquiries made of two contractors provided the following vi.ews on ohimney
fires:-

a, there was diffioulty in sweeping chimneys
with restricted throats of 4 in, narrowest

wi. :::",' ,~rn grates
io.:--~

b , one contractor thought that chimneys are not being SW'3(1i; ::'0 frequently
and seldom more than once a year, probably because of c:,c) high cost,
while the other felt that chimneys were being swept twice yearly or
more because of the poor quality of fuel

c. the new continuous burning grates deposit more soot, rrhey are also
designed to burn coke and smokeless fuel and soot up quickly if coal
or rubbish are burned '

d. Before the war high grade "named" coal which burned with 1i tt1e soot
deposit was available. Very little clean or graded coal is now
delivered for domestic use.

GElIlERAL SU1vIMARY AND CONCLU:3 IONS

There has been a very marked increase in chimney fires attended by Fire
Brigades in recent years, from about 20 000 attendances in England arid Vfales in
1947 to 58 000 in 1953 and 195Le• There is some evidence that the increase in the
numbers is levelling off, 'I'here appear to be regional di.ff'cr-enc es in chimney
fire incidence subject to the assumption that the distribution of chimneys per
dwelling is the same throughout fne country, but some low incidence areas have
shown much the same rate of increase in numbers of ch.ircney fires as high inci
dence areas. The 1cw incidence areas are in the northern part s of England and
Wales where the consumption of solid fuel per househoLd ': O.l.c;.'.:.'osc;, The possible
bearing of coal quality on chimney fire incidence has ~H',:':,.::ki:Lrl8red. Some
experimental work done at the Fuel Research Station h&,[ ,;,·,;::::.:,n·;',rned with the
rela tion of the vola tile con tent of coal to smoke emi.ss :'.CJ:, :<, iu presumed to
be related to soot deposition. It was found that smoke eL1isfo Lo.. , woos approximately
constarit in the volatile content range of domestic ccal s , ro·"'g~·l::.y 32 to 40 per
cent. It was also found that throat restrictors which reduced the throat area
to about 6 sq. ins. reduced both smoke emission and soot deposition.

Nearly all chinmey fires took place in dwellings and about 60 per cent of
them were started by ordinary open. fires. Eleven per cent of the ohinmey fires
were started by open fires with back boilers and 19 per cent were started by
continuous burning open fires with or without back boilers. The estimated
proportion of "imprcved" or continuous burning open fires in use is between

II 25 and 30 per cent, so there is no evidence that the increase in fires
is due to the increasing use of these fires.

'I There is no evidence that the use of fuels other t han coaL contributesI substantially to the incidence of chimney fires. In none ~f the ten Brigade
areas was wood in general use to any appreciable extent. In two County Brigade
areas coal and wood mixtures caused between 20 and 30 per cent of the fires.
Smokeless fuels were responsible for at most 4 per cent of the fires attended.
In about 11 per cent of the fires the fuel was reported to be damp and in about
2 per cent very wet.

A considerable proportion of t he chimneys involved, 87 per cent, were
reported to have bonds , constrictions or shelves the major::ity of w:1ich were
easily cleaned. The proportions of chimney fires in which the ch.Imney caught
fire within four months of being cl, caned varied between 35 and 65 per cent in
the four Brigades with the highes t numbers of chimney fi.r-ers , 'Ibis feature has
be~n noticed in two independent surveys on chimney fires cauTif;cl out by Fire

\I Br~gades and i~ suggests that daily cleaning by the householder of the lower
11 part of the chimney when in use may be an important factor in preventing
II ~himney fires, though regular sweeping is still essential. 'I}'e material used

an the construction of the chimneys involved was brick in C,':'X' :)5 per cent of
th~ fires, except in two Brigades, in one of which nearly GO pee (>3nt of the

'I ch~~neys ~nvo1v~d were o~ stone construction. There was i'10 evide':lce, tha t the
II tYl?e of outlet to the.olumney, the,presence,of combush~~,f. m~te".lD.l.ln the.
1/ ~hl~ey, or constructlonal faults In the chl~1eys contrl0u,tea to chlrffi1ey f~re

lnc~dence.

The most frequent method of cleaning chinmeys r epor-t edl was brush sweeping;



an average of 82 per cent of the chimneys involved. Eleven per cent of the
chimneys involved were cleaned by vaCUlli~ suction together with brush sweeping
while only 2 per cent were cleaned by vacuum suction ,-,.one, the maximum
proportion in any Brigade being 6 per cent. Chemical and other methods were
unimportant amounting to at rnost 1 per cent of the chirrilley fires attended~

Various other secondary factors were considered in particular the time
of outbreak, the dimensions of the chimney and chimney throat and the
frequency of chimney cleaning and time since last cleaning. It was not
administratively possible to obtain similar infornution in respect to chimnqrs
which were not involved in chimney fires so the information obtained from these
data was limited to observing the differences between ~rigades and relating
such differences to the Brigade rates of inoidence. The chinmey dimensions,
such as the area cf chimney and chimney throat, and sma.l1estdimension of the
chimney and also the time since last cleaning were smallest for the highest
incidence Brigade, though there were no marked differences for the other
three Brigades considered.

References

1. STROlvIDABL, 1. Skorstensproblemet ur brandilJa.nnens synvinkel
Teknisk Tidskrift 80 (13) 283-6. April 1950.

2. GRAY, P. G. The use of heating appliances and the expenditure on fuel
by urban households living in dwellings of medium and low rateable
values, p. 2. The Social Survey, Central Office of Infornution,
May, 1954.

3. Private conununication from Chief li'ire Officer, Cardiff Oity Fire Service

4. Private communication from Chief Fire Officer, Wiltshire County Fire
Drigade

5. McHUGD, J.W., D.Sc. The calorimeter building for research on domestic
heating at the Fuel Research Station. Journal of the Institute of
Fuel, pp.1-2L", July 1955.

- 9 -



TiillLE4

HEATING _4PPLIA1'WE IN USE (ALL PRElV;I.:>bd)

111 i 8 669
(5.3) i (58)

40! 1 585
(19) i (11)

!
151 i 10 254

(72) i (68)

26 I 1 655
(12)1 (11)

26 1 010
(12) I (7),

I 41
I (-)

i 135
! '1 )
I~

52 I 2 841
(24)! (19)

-
'

I, 243
i (2)

4! 408
(2)' (.3)
- I 179

. (8) i

2! 117 i
(1)1 (1) I

f

209 11 5 01;.2 I717

849
(49)
540

(.31 )

J

1 389
(80)

5.3
(.3)
95

(6)

7
(-)

26
(2)

18'1
( 11 )

1.3
( 1 )
50

0)
72

(4)
12

( 1 )

257
(46)

35
(6)
31

( 6)

4
(1 )

2
(-)

168
(.30)

89
(16)

72
(13)

5
( 1)
10

( 2)
219

(.39)
4

(1)

567

G

2
(.3)

5
(7)

69

42
(61)

9
(1.3)

51
(74)

1
( 1 )

10
( 15)

11
(16 )

H

751

220
(.30)

.366
(49)

51
(7)

417
(56)

110
(15)

99
(13)

1+
(1 )

7
(1 )

10
(1 )
16

(2)
81

( 11 )
7

( 1 )

Brigade

l. ~.

8!
( 2') ,

10 i
(2) f

19 I
(4) I

1 ,

(2) I
527 I

341
(65) i
106 i

(20) i
.34 i

(6)

(-)
71

('I) I,
I

148 !
(27) i

290 I
(55) I

51 I

(10) I
i

! D

,4 461
, (74)

108
( 2)
147
( 2)
.396
(7)
47

(1) i (1) i

280 [6 065 I

652
15) i (11)
.300 215
(9) (4)

1,;.1 8
(-)! (-),

.31+ I 31'
(1) i (1)
--4---'----i--_'------+---.--I-----+
821" i 906 !

( (16)

A j I E

3
( 1)
9

( 2)
.34
(6 )
2 I

(-) I
583 13

288 11 686 : 4 219
(49) I (51) I (70)
154 I .310 I 242

(26): (9) i (4)
~ :

93
(17)

41}2
(75)

9
(2)
73

( 13)

274

(1 )
23
( 2)

.334
( 27)

25
( 2)
45
(4)

102
(8)
19
( 2)

normal stool or hearth 1;<Jpe I 650
I (51)

99
( 8)

w.i th back boiler

wiih conv ect.Lon system
YJi t.n back boiler

Total continuous burning
types

Heating appliance

Total non-continuous 749
burning types (59)

Open fire, continuous burning type 1 77
( 14)

continuous burrring type 127
with back boiler (10)

Open fire,

The figures in brackets a:e percentages



TABLE 6(a)

i
!1950 11951 111952i !1948 !1949 ' 1953 1954

I I :
i coal(1)I House q .. .. .. <> <> " <> .. <> .. " " " " .. " (miilion tons) i 29.5 28.7 ' 30.1 30.0 29.9 29.6 30.6

r An~:....r~cit~ and boiler fuel (1) ., (million tons) I 2.4 2.2 2.3 2.2 2.1 2.1 2.1

! Coke( 2) ••••••.•••••••.••••••• 0', (million tons) j 3.3 i 3.4 3.7 3.7 2.6 3.0 3.3
I

(1) Merchants, disposals to domestic conSUITlers including disposals to shops, offices
and other establisrunents partly or entirely non-residential, with an annual
conaump.taon of less .bhan 100 tons of coal or coke

(2) J!'rom 1952 the figures relate to disposals by merchants and producers to con
sumersof less than 10 t':)J1S aye'll' arid represent approximately 90 per cent of
the to tal d.i spo aa.l.s to ,;uch c cne u.ncre

(3) Source - "innual .ihs tra,ct of 3tatis tics

G(b)

con.sUl,J:'TION OJ<' ;::OJ"Ijj PUi\.L IN rx:h"B.:iTJ..G PR01v;I>:i1O.:i( 4) - 1952

County ~.~r.:L . ,~cies Comity 30rou6h3rigades ~rgf( 1" 1re-l
and I

B ., I 2 D J!' H G J C I

i Total solid fuel burnt (000 tons) 363 935 OiO i 2 045 218 284 115 487 660 I I J7I
I

I Smokelessfu.el (000 tons) 88 335 318 499 i i6 28 iO 34 49 I, -;
I (inclUded in above) i

i
I

Proportion smokeless fuel to 24 36 32 24 7 10 9 7 7
I total-percentage I
I Estimated quantity of non-smokeless I

I
fuel burnt per household (cwts) 19 57 30 28 53 58 57 57 jjEstimated quantity of smokeless
fuel burnt per household ( cwts) 6 32 13 9 4 6 5 4

(4) Source - fuli,istry of :B'uel and Power - Statistical lJigest 1954.



TABLE 5

TYPE OJ;lJ:;'UEL G£liEIlALL'{ US:ED ( INCID£NTS IN HOUd:ES AND 1<'LATJ)

of fuel I Brigade IType generally used
I

B A i I i E I 1) I 1<' H
I

G J 1I , C

I I i
310 I I !

Ordinary coal 00"."'000000<>0"0000
I 643 5::>2 ! 1 903 ! 5 432 655 45 486 576 1197
i

(54) (98) i (60) i (91) ! (85) (90) (69) (89) (96) K98)
i i i
I i

I I::Smokeless fuels I 40 8 I 122 157 13 11 - 4 18 2 j, 7~-<> .......... CI CI '" .. " '" " ....
I

I ( 3) ( 1 ) (4) 0) (3) I (2) ( 1 ) ( 1 ) (1)i I i i

I
I I

841

I

i I
wood <>....... <> .. <> '" (I .... " .... <> " <> .. " " <> .. " .... "

! 52 - I 10 - 4 - - 8 -! (4) 0; I (-) (-) (-):

Ii I
i

Coal and wood ! 2 ! 654 102 1 11 2 3 4...... <> <> .. <> .. " <> <> " <> " .. " .. <> 31:2 i i I -
I ( 1 )

:
(20) ( 2) (-) (2) (3) (-) (-;(29)

! I I

!
Cther mixed fuels 105 - I 373 I 224 6Le I 40 17 53 27 2... <> .. <> " " .. <> CI " <> .... i

I
(9)

i
(12) : (4) ( 12)1 (5) (26) (10) ( 2) (1)!

I I
Other fuels and fuel unknown ... I 5 - i 22 i 30 11 7 - 2 13 2

I
( 1 ) ! (1 ) i (-) (- )1 (1 ) (-) ( 1) (" )

1--~-
I

11
I

159 15
I

187 562 '3 841 I 511 I 728 t~ 548 1 646 203I. -
The figures in brackets are pencentages



CONDITION OP PU£Lm USE AT THill O:B' OCCDiliillNCE (ALL ffiEivlI;:lliS)

+ Including one fire in which the fuel was covered with an inflammable substance

2

11

, I

I-·v er ag e i
Total per- I

! centage
i

'Or 0 I
Ll+ i

i
639

1
I

13 075 i 87
! '

88 i !
I i
I I---t---:
I I

15 042 I 100 I
.......e.- -'--__--' ~.

BrigadeCondition of
fuel in use

i i j i II
i B ~~

T E i.J ,I ]1

I

H G I J G.J.. I IIVery wet

I . iI

I26 15 85 I 55 10 i 12 3 13 I 20 1(l 000 0(1000" 0000 .... "'0

1 i 1
i

r

IDamp .......... " <> " ........ -0 ,; " " " " .. 8" 244 79 497 I 534 ! 40 I 62 5 I 64

I

93 21
I I

\

,
15

I

jDry 997 488 2682 439 475 [ 670 I 61 488 1589 186......... ., .... 00"''' " .. 000"''''' r

I ! I

Unknown 16
I

37+ :

I L2 \
Q " .... III .. (> .... " " " " " ...... 7 1 i i 2 7 - 15+ 1

! i: I
i I

I
I

!i I ~ I

II 1 274 583 13 280 16 065 t 527 I 751 69 567 1 717 209
I I



Brigade

B

A

I

E

D

H

G

J

c
All

Bragades

TABLE 8

THE l"UEJ... 'IN U",E AT Tlm TL:iili 01<' OCCUilllliNCl': m RELATION TO Ttlli j<'UbL G£[i[ERAJ..,Li U.::ili.U (ALL Pfi.:&vllilliS)

Total number in Total number of
Total number which fuel gener- Total number of chimney fires in

of fires ally used vias the Proportion chirrmey fires in which coal Vias in Proportioni
in all same as that in use; which coal was general use and at

premises at the time of the ! (b : a) generally used the time of the (e d)(oJ : i''':'
occurrence occurrence

(a) (b) ( d) ( e)

274- 024 80.4 69Lf- 609 87.8

583 552 94.7 570 540 94. 7

3 280 2 651 80.8 967 763 89.6

6065 5 445 89.8 5 482 5 074 92.6

527 445 84.4 445 1.j-05 9'1.0

751 707 94.1 671 97.6

69 51 73.9 48 42 87.5

567 }.j-97 87.7 500 466 93.2

717 623 I 94.5 636 577 96.4

209 205 i
98.1 203 201 99.0I

I

15 042 13 200 I b7.8 12 216 1'I 332 92.8
-L



TABLE 10
liL4TEEIAL U;:iED nq THE CONSTRUCTION nEt THE CHllVJNEY llrVOLVED (ALL PREl\iiI8ES)

Material used in Brigade

construction of chimney
B A I }i; 1) }t' H G J C

i -r-
I

963 i 517 67 560 585 206Brick ... " 0····. " .. <> {} " .. " <> .... " .. " " .. " 0 1 215 493 3 127 !5 730
(95) (85) (95) (98) (98) (97) (97) (99) (34) , (99)

Cast iron 00'1('00:>00"<>0<>0,,0000 8 42 43 27 4- 3 2 8
(7)

Asb es tos cement '9 /: 4-(..,00000 .... 0<>. 0

Concrete (precast) 00 ...... 00 •• 23 11 ?' 4- <3-J

Concrete (in situ) ",,,,,.oQ""'"" G ': ;; ( ~ :2 i3 4-

stone .... q " .... <)0 .. " ......0 .. " .. " " " ........ 22 994-
(58)

Brick and cast iron ""000000 1If- 5 ~,-7 29 3 3 4- 2

Brick and other material 5 2~i c. 81... /

(i}) (5)

other material .... 00 ...... "00". 2 10 5 ! 23
i (1) i
I i

Unknown .......................... 0 .. .. . .. .. I 4- 8 - !
I

;
I ----I

!6
I

Total ........... 000.00.0000 .. 000 274- 583 3 280 065 ,
527 ! 751 69 567 1 717 209 !I

The figures in brackets are percentages



TABLE 11

THE NUMBER OJ:!' J!'llib.:i OCCUHRING TIl CJ:Invilttf':'> .I:lliLATBD TO TYPE OJ!' OUTLl!.""T (.A.L.L. PHEtV1I.:il!..:i)

Total
~--;---------,----,------

68
(99)

1
(1 )

1 650 205
(9 6) (98)

51. 2
0)1 (1)
7' 1

(-) (-)
2

,13 827
(92)
676
(4-)
395
0)
15

,

1 I
I
!

i 69 i1 717 . I 209
: (100) Ie 100) (100)

29
(-)
100
(1)

115 04-2
: (100)

THE NUJ\lBER 0];' J!'IRES OCCURRING IN CHIMNEYS IN \cIHICH TJ:lliREliA.:.> COMBUSTIBLE Mil.TERlAL
(OTBEE THAN SOOT), OR CONdThUCTIONAL J!'AULT8 (ALL PHEtv;I,jE8)

Brigade
[ ! : o a

A 13 ! I h i D J!'
,

G H J Ci I i i- ,

I 71 I !

I
I

Combustible rnaterial " • <> .. .,. <> 5 20 31 ~ 3 1 - 14- 2 83 I

(1 ) I 11I (!)
"

(1) (1) (1) I, I
Constructional fault 13 135 3 19 16 7 I 28

,
7 293 (00000. ..:.:~ j

(2) . .(1) (2) (2) (1) (1) I 0) (10 )
i

(2) I 0) (2) II i

Total fires •••••••••• ~ .•.• I 583 1 274- 3 280 6 065 527 751 567 69 !1 717 I 209- !15 04-2\I !

The figurr'es in brackets are percentages



Tlill1£ 13

1iliTHOD 0.1:" CLEANThG CHltiiNhY llNOLVLD R'!.bl'ilI ;:;.1;,8)

Method of c Leani.ng
Brigade

Total

B I
!

A I I E
j

D F H G i J C i
I I ---1I I !

11
I

Brush ewe ep'i.ng <> " .... " " " <> .... 999' 495 I 2 491 ;4 9!~3 I 356 657 63 485 626 i 185 12 300 I

(73) I (85) (76) i (82) I (68\ (87) (91) (86)
I (95) 1(89)

I
I (82) I
I I ! ' I

I I I i 106
I I 1 5881Vacuum and brush ............ 00 155 I 52

I
580 i 573 32 2e 34 I 31 I 21

(12) I (9) (18) I (9) i (20) (4) (6) (6) • ( 2) 1(10) (11) II
I

II I

I

I
Vacuum without brush 0000 16 I 15

f
155 30 18 1 7 14 2 306

( 1) I (3) (2)
I (3)

I
( 6) ( 2) (-) (1) (1) (1) (2)I ii I

Chemical 8 7 I 13 i 47 I 1 4 4 3
I

87,,0 .. o .... e .... " ""0"<>"

1

! -
(1) I ( 1) (-) I (1 )

!
(-) (1 ) {1) (-) ( 1 )

i

\ I
_h:i,sc;ellaneous metl:ocis and I II I

1':'C'!:"'C th3.fl one cf the 1

I

I
,-~,t::Gve ,,",,0 .......... 0,,"000 co" 00 00 3

I
2 21.~ ll.2 1 6 79

I
(-) (-) (I) (i) i ( -,) ( 1 ) (-) (1)

I
I i 122,_ i 682Ji:J.~(ccwn .methods 93 I I ':,[5 34 39 31 42 1

I
.... (I' ............ I i

(7) (i+.) i (;::1 ( 6j (5) (6 ) ( 2) (1) (1;)! i \.J }
II I I

16 I 11I 1 583 i3 280 065 527 751 69 567 717 209 15 042 I!

The figures in brackets are percentages



TABLE 14

583
(100)

3 280
('100)

6 065
(100)

Total

37
( 6)

346
( 6)

133
(4)

I

E

B

\".

Bri .ade j ~~;;r;~~;~~~ -I ~:'~~~-:i~;~;;:;~f~~"-r-~". s:;o~ ----Ii Othel~~ause-~-I
g I 19n::::e~ by Ie s g , b~::_~~,,:~,+~ 1 19m.tlng I

, I t.r e , metal <oli'~<," t; '''''I I ,
-t---~ ! --~~~-"T~-;-'·_~~---~----r-----·----·1------'-

39 I 20 1 192 ! 23 I 1 27Le
0) I (1 ) (94) (2) I (100)

! ,

I 36 Le77 33 t

: (6) (82) (6)

I 98 2 987 62
I 0) (91) (2)

,II

I 198 5 372 149
0) (89) (2)

751
(100)

69
(100)

527
(100)

11
( 2)

26
(4-)

8
( 1 2)

454
(86)

567
(75)

27
(5)

91
('12)

D 35
(7)

III 67
( 9)

H 10
(14)

G 82
('14)

J 135
( 8)

C 28
(13)

Total 912
(6)

i
I

( )7-!-?' ~) I (~')7 (~,}0"067)(': 0) -' I

~ 7 1 529 I 1 717 I
, (1 ) ( 89) I ,(100) I

; - ! 179' 2 I 209 '
I I (86) I (1) J (100) j
I I I

_________'_. m~~ l__'~;~1 ~i~:J~ '~~
The figures in brackets are percentages



TABLE 15

THE l'lLJMBER OB' FIRK3 IWJCH SPRE.AD BEYOND THE CHTIvJ.lTh7 m EACH BRIGADE (ALL F.REMISES)

Brigade

210 i

('I)

Total'

14 832
1

(99) :
i

15 042
(100)

C

206
( 99)

666

567
( iOO)

71+4
(99)

7
( 1)

751
(100)

D

527
(100 )

80 5
(1) (1)

34
(1)

I

3 280 !6 065
(100) 1(100)

20
(2)

B

1 254! 3 2L,6 ' 5 985 't 522
(98) (99) (99) I (99)

274
(100)

8
( 1 )

i

575
i (99)
!

, 583
I(100) :

G i Ii---+---..,...--..,.------:----'----r--
565 I

(iOO) ! (100)

2
(-)

Confined to oh.irnney

Spread beyond chirnney

Total fires

The figures in brackets are percentages

T.ABLE 16

l>,1Ei(N TTI,lE :3IHCE LldT CLE.LNTITG TIT REh';'TIOl~- TO TYPE OF CEIM-TillY CONdTRUCTION

brigade

D

6.1

6.6

6.1
237
6.0
54

5.8
27

6.5

G J

190 660
7.7 4.0

::-:::-+-~-t----:;"'-;:;"'-+--;:7=-::-
153 309
7.7 4.2

60 274
8.3 3.8

B

567
5.5
116
5.6
119
5.6

6.1

6.1
42

5.1
11

4.5
68

6.7

32 92
7.4 3.4
17 23

8.5 3.5
-~-+-_':---'---'--::-~--:-....,

63 166
8.9 3.9

68
5.7

32
4.8
100
5.5

(6
4.2

43
5.9
119
6.0

6.2
667
4.0
2.6

439
6.0

3.8

!
516 !1 527
7.9 j 4.0
5.3 2.4

1 3
4.0 I 5.0

2 886 15 138 112 749 I

5.9! 7.3 6.2 i
3.L,. 4.3

4
6.5

i
I

1 041.,.! 532
I

5.5 5.3

3.3 3.3

INwHber of chimney fires
~verage interval

'I' Total - known time since Number- of chimney fires:
, last cleaning "iVerage interval i

,.--_-!-_~L.....,_ ___l.. l.--_-'- L__-L.-____.J.._:__-----'------~

Standard deviation of individual observation (months)

Unknown

I



TABLE 17

~-------------~--._--------------------------

Jtandard
deviationTotal

i T..ype of
I2.J~91ia:lce

Oths\'! not
al?pl:ic.J(x~; ;~"t:3.tf;d

and
heating

! cook,in.g"-."+- j-- --! -;. ---'

appli.ance

Opene.ole
stoves

Other
open

fires

----!---------,

Open fire;
Open f:.re r ccntin
wi.th back'

boiler

:Clpen rfie
( no rmaI
lstool or
I he 'lr+·l"~ c;".. .i

type

Brigade

E Mean trime 7.37
of fires 3

I time 5.77
!Nurnber of fires 1 he)
I
;

J !lVlean time 4.00
!Number of f'Lr es 732
I
I

~I) 5.65B iMean tir.ne
iNumber of fires 538

_.-_.,..

6 317

6.46

6.28

6.31
215

5.00
277

5.66
82

1 078

4.84

5.55

6.44 6.31 8.52 8.33 9.08
573 221 206 345 13

5. 72 5.39 7.39 6.42 5.23
423 300 161 230 10

3.57 4.10 4.17 3.48 9.33
47 118 58 ,r 30:;

5.19 4.79 5.60 ~.87 7.86
146 130 53 82 13

1 189 769 478 722 39

5.92 5.36 7.29 7·01 7.83

5.71 5.59 7.30 6.87

J___

4.33
3

3

4.33

7.29 5.19
5 138

5. 79 4.13
2 886

3.97 2.59
1 527

5052 3.91
1 044

10 595

6.23



L..BLE 18

of
Standard

riot Total
s t-?_ ted

1.3,60 10.::10 9, 78 3.69
5 4 4 633

5.75 9.00 8048 2.93
4 1 2 277

8.68 3.42
1 108

14.00 8.75 3.97
4

13 5 8 852
11. 31 9.8 9.21

-Gyp::'

9~, ,50 10.58
5L;-7 181 100

8 0r, 7081 8;92 9.56'" ~_V

367 2hB 53 132

9.63 8.22 9026 7,08
43 85 23 50

7.70 10.52 11.15
1~-, 25 39' (

631 201 470
8. 'I 8 9~98 9.90

8.46 9,,98 9.86

9.12
-:no
'u./

7.93
21~8

7.97
66

IN

t:y~e

8.92
457

9.24
5).;4

8.
1 2;>4-

9.81
3 358

Menn depth of throat
lh.l.";:tber" of fires

Mean depth of throa t
NUJ1.1ber of fires

~:~~,t:a,~~_ n'-1L\lC3r 5 533 866
L:es.:l depth of t.hroa t ('.n:~) 9,1,.lj- 8.2)

fuean depth of throat
Number of f'Lres

I.,.eo_n depth of throa t
:Nl.;,:no81' of fj_res

Meal; d6pth of throat 9.39 8.57
adjus ted for Brigade
d:Lfferences

MEAN D'EPTH OJ!' Tl'IRO"T OP

J

I

B

B



TABL1~ 19

31.0
1 260

7,
7('

,",'J i
• 1,••,__.•••••_._.;_•••• -<

33.3
61

33.8
233

.--.---.-. -- ._---- i fl-lvat:o i- P.d:vate
1 PrJ ,',' ce i flats i flats ,Other .,11
I

hous es I bu.i.L t as i converted! premises I premises I

, ~ flo. bs ! Iii

Mean height ~·:~iJll:~- (f't) r--~~:~;-r'---·:;-~--3~~-;-r50.3l--3~:
Number of fires i 2 163 . 1 596 1 809 i 198 i 5 766 I

I I' I
/~16: 3~4~ 3~1~ 2~1t /67~ I

, !

43.2 50.0 55.4 42.6 i
1 331 32 68 1 664

I

J

B

Brigade

i
Mean height of chimney (ft) I

[Number of fires !
I

Mean height of ch.irnney (ft) I
Number of fires

Mean height of chimney (ft)! 30 03

L- -l..1N_umb__e_r_of f~~es .__.L_~3 .L. _



24,22201816141210080604-02o

>OJ
1

==-; I I
-----

_,~~L-~ j---180
--f------- c-----~

I -

t- -- - - -I I
160

----,---1----
~ I ,-- - --

~---
-f- - -I --I rl

l4C
- - ___~ __L ___ c--- ~==~--- --

.---- f--I I I

-- 1---.--'
<

120 --
-------

l

'---

00
---J ------

- --

i~~-
80 : I

I

60
- - l-l----

40
"-_.-,"-

,.----

_ ..__.

20

- -

- -- - --r---r- ---
r-------. -

-
LL

2

LL

o
a::
w
(1)

~
::')

Z

HOU!=l. OF THE DAY

___ Expected number of fires per hour on basis of cornman rote in each hour in relot!'on to number of i'-replaces in use

FIG. I. THE NUMBLJ:<. OF CHIMNEY FIRES PER HOUR OF THE DAY
ATTEND D BY BRIGADE I IN DOMESTIC PREMISES
NOV rv1BER 1954 -- fv1ARCH 1955



24

l
I
1----

I
__J

I

1:1
2220181614121008060402o

100

I
-I I I

I I
I I

80
l-- I

_.- !------+------!---

-
r------

-- - - !-- -- .,
r- - -

)0 ~-_. ~,_l -----
~ c::-::-::::-- r----- i- -

---
---'-- e-------- - -

40 - "._--
r-- --

1----

20
~-

r:::-;;:-

i--- r---[. - -

U)
w
IT
-
LL

LL

U

ci
W
to
.2
-'

z

HOUR. OF THE DAY

.: Expected nurn bz r of fires per hour on basis of cornrron rate in each hour in relation to number of fireplaces In use

FIG.2, THE NUMBER OF CHIMNEY
ATTEND D BY BRIGADE B
NOVEMB R /954 - MARCH

FIRES PER HOUR OF THE
IN DOMESTIC PREMISES
/955

DAY



FIG,3, THE NUMBEP OF CHIMNEY FIRES PEP HOUR OF THE DAY
1'- ATTENDED BY BPIGADE E IN DOiVlESTIC PKErVlISES
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