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Summary

Through the co-operation of eight Fire Brigao.es a survey has been made
'of the condition of extinguishers in use. The majorit,y of the premises in
which the extinguishers were install,;d were those controlled by Local
Authori ties. '

The proportion of soda-acid extinguishers, the most COu1ffion type in use,
found fit for use on inspection, 'in general varied between 80 and 90 per
cent while the proportion serviceable of the other two main types of extin-'
guisher, the carbon dioxide operated water extinguisher and the chemical
foam extinguisher were at least 90 per cent.

The proportion of soda-acid extinguishers requiring recharging other
than routine recharging varied between 10 and 20 per cent with the exception
of one large Brigade in which the average proportion was 3 per cent. The
proportion of soda-acid ,extinguishers repaired in this Brigade was 7 per
cent compared with proportions of belcw/ 1 per cent in almost all the other
Brigades taking part in the survey. The proportion of these extinguishers
requiring replacement were generally small, about 2 to 3 per cent.
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THE CONDITION OF FillE EXTINGUISHERS INSTALLED 'IN
'CERTAIN CLA3"ES OF BUILDINGS

by

iviiS. J .E.L. -Hi.rrton and D.W. Millar

INTIWDUC'rION

There is comparatively little infor"~tion availabie on the serviceable
life and reliability of fire extinguishers installed in buildings. The Joint
Fire Research Organization has been fortunate in securing, through the Home
Office, the co-operation of certain Fire Brigades in carrying 'out a survey of
the ~ondition of extinguishers ,in certain premises in their areas.

Many Fire Brigades inspect extinguishers as a matter of routine, but
confine their attentions mainly to places of public entertail.ment and to
premises under the control of Local ,Authorities, for exa,ople council offices,
local 'authority, stores, schools, libraries, hospitals, clinics and similar
institutions. At the request of the occupants Fire Brigades also inspect the
fire precautions in commercial and industrial premises, but in this survey
there,was little information returned from suca premises.

'f" :'. .

Eight Fire Brigades co-operated ill the survey" three county Brigades and
five county borough Bragadea, Each Brigade completed forms which showed for
each premises the function of the 'building, the numbers of each type of extin
guisher installed, the numbers considered fit for use on inspection, and the
numbers which required'recharging, repair or replacement. Some information
was also given on the lnake, age and nature of defect of those extinguishers
considered to be defective. '

The type~ of extinguisher distinguished were:-,

I. Soda-acid extinguishers ,

,II. '\Iater, extinguishers (pressure operated)

,III. OhcuucaL f'oam extinguishers
"

IV." Air, foam extinguishers'

Y.',' Carbon tetrachloride extinguishers (hand 'operated)

VI: Carbon, tetraqhloride extinguishers (pressure op~rated) "

,~"

. ,. .

, " ·YII." ' Car-bon- dioxide,extinguishers
',' "

"YIII; -Oth~r types of extinguisher: '

T~e'Brigades'co~operating' in the'survey carried out their inspections
during the period 1st 'Sertemb er, 1953 to 31 st August', 1954. Some Brigades ,
visited premises more thanonce during the year. -, In these cases; as far' .. ' '
as possible, only, the first' visit has been counted 'so that' all Brigades are
on'a comparable basis. -The premises visited were classified as follows:~. . , . . :

'1., Cinemas,- theatres; other places, of public entertainment

2. Council: offices,-libraries;' etc. - -

3., Council 'depots, .s tor-es, etc.



Where it is known that routine recharging was carried out and reported by
a Brigade the figures have been omitted from the data, so that figures for

'recharges reflect the proportion of .extinguishers accidentally discharged, or
in the opinion of the inspecting' of~icer, requiring !echarging to make thero
fully fit for use. To put all Bi:i:g8:des"on a comparable basis some slight
adjustments were also n~de to the nwnbers reported as defective but reparable.

RESULTS AIm DISCUS3IOF

The numbers of extinguishers found f~t, for i~nediate ,use, and the numbers
recharged, replaced cr found defective but reparable are shown in Tables 1a-h
for each of the eight Brigades.

The types of'<extLngui.sher- most, frequently installed were soda-acid,
pressure opera ted .water·"chemieal..foam ami, hand-opera ted carbon tetrachloride.
The infor~ tion for each-of these types of' .extanguasher has been tabula ted in
a slightly different form in Tables 2a-d which show the differences be~7een

premises and ,between Brigades in the numbers and proportions found fit for use,
recharged, replaced,. and found defective but reparable. It can be s~en from
Tables 1 and 2 that there is considerable variation in the .proportionate
numbers for a given type of extinguisher: both between premises ;7ithin a Brigade
and between different Brigades. There are also differences .be~veen different
types of extinguisher. The variations in the proportions are greater than
would be expected from chance fluctuations which suggcsts. that many circum
stances, for example, differenCes in standards between inspecting officers and
between Brigades, frequency of inspection and quality of maintenance combine
to affect the numbers in the various categories. Analysis of the data can
therefore be in only ra.ther broad terms.

Differences in,serviceability between Brigades.

There are two notable differences in proportions, the proportion of soda
acid extinguishers focnd fit for ~ilediate use in Brigade E varied in the
different premises about an average of 58 per cent compared with the general
run of 80 to 90 per cent in other Brigades,' while the proportion for Brigade D
at 98 per cent was higher than the general average•. In most Brigades some form
of inspection of extinguishers had started three' or four years before the
survey was made, whereas. in Brigade E, and also in Brigade C the commencement
of inspection coincided more or less with the start of the survey.,

Several Chief Officers expressed the opinion that little or no maintenance
had been carried out on extinguishers before regular inspections by tl1eir
Brigades commenced, and this may help to explain the difference between
Brigade E and other Brigades in the survey. The defective extinguishers in
this Brigade were all 20-25 years, old and this was the general age of the
extinguishers in use at the time of the survey. The age of the extingUishers
was probably connected with the lack of previous maintenance but was not
necessarily a contributory factor to the high proportion defective. On the
other hand the survey data for Brigade C show' that an average of 84 per cent
of the soda-acid extinguishers in this Brigade were fit for immediate use, a
proportion in agreement with the general experience of the other Brigades in
the aurvey. The nunlbers in the various classes of premises in Brigade Care
admi ttedlysmall and there is some variation between premises within the'
Brigade. The high proportion serviceable in Brigade D is due to the fact that
in the'majority of' buildings included in the survey the fire extinguishers had
been newly installed· or replaced since 1948. There was also a scheme of
regular inspection and maintenance of extinguishers in schools and oth3r local
authority premises"and in licenced pr~nises.

The effect of inspection and maintenan~e upon extinguisher serviceability

fibile it is reasonable to assume that ,regular .inspection'and maintenance
improve the serviceability of extinguishers, there is little clear-cut evidence
of this in the figures which are often inconsistent. The differences betv,een
Brigades D and E and the other Brigades are a case in point.

One contrast which might be e;Pec'ted is a higher' proportion of extinguishers
serviceable, that is' fit for i~~ediate,use, in places of public entertainment
(Class A premises) ,in whieh,fpequent.inspee~ionis likely ·to be, carried out by
both' .the local' staff and the ',F~re'Br:i,gad~s... Except in Brigade E, where there

•
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were very few extinguishers installed, and BrigadeC;:this is broadly true for
soda-acid extinguishers, although it can be seen from Table 2a that not every
Brigade r-ecor-ded 100 per cent s ervi.ceabLl.aty in Class A premises.

'A comparison between proportions serviceable in the Brigades which both
inspected and maintained extinguishers, and in those which only carried out
inspections does not show any differences. ,The only Drigade which was
appreciably different from the others was Brigade G, which generally relied
on "spot check" rather than regular inspections. The proportion of extin
gua.shers found serviceable was about 10' per cent lower in this iJrigade than'
in the' g~neral run of Brigades. ',
,The serviceabilit~ of different types of extinguisher

'Thclre are general: indications' of differences in serviceability between
the different types of extinguisher. The proportion of soda-acid extin
guishers serviceable varies between 80 and 90 per'ce~t,while the corres
ponding proportion in carbon dioxide operated watcr extinguishers ,is rather
higher, 90 per cent or more. The other'main types of extinguisher in use
are the' oh~ical foam extinguisher, at least 90 per cent ,of which are
serviceahle in most Brigades, and the hand operated C;T. C. extinguisher.
There is some variation in the serviceability of the latter type of extin
guisher, thc proportion serviceable in Brigade B being 87 per cent and that
in Brigade ~. being 96 per cent. '

Three ki~ds of unserviceability were distinguished:-

a. the extinguisher req~ired recharging,

b. the extinguisher was defective ,but ~eparable, and

c. the extinguisher required ,replacement.

Some adjustments have been rnade to:allow for routine ,recharges and other
differences in classification between Brigades. The estimated proportion'
of soda-acid extinguishers requiring 'recharging varied in most Brigades
be~veen 10 and 20 per'cent; a'notable exception was,Brigade B with an
average proportion of 3 per cent; The proportion of soda-acid extinguishers
repaired was 7 per cent 'in Brigade B and below 1 per 'cent, in all other '
Brigades except Brigade E, while the proportion replaced varied between
1 per cent in Brigade B and over 19 per cent in Brigade E. These variations
probably reflect differences in the standards adopted by the inspecting'
officers to some extent, ,as well as major differences betvleen Brigades.

" '

Defects in extinguishers

The reported defects in extinguishers which were replaced or ,repaired
have been tabulated according to the Brigade in Table 3 and according to '
the age of the extinguisher,in Table 4. The defects reported have been
grouped into classes, the first of which enumerates the extinguishers which
required pressure or discharge tests. The most common defect w~s corrosion
or perforation of the container. It is assunled that associated with this
defect are those extinguishers which required pressure tests. In Brigade B
the proportion of extinguishers corroded to some extent was 4 per cent of
all extinguishers examined, and in Brigade F about 2 per cent.

Brigade B was the only Brigade which returned "required discharge test"
and also "washer required ancap" as defects. The former defect is
presumably associated with the possibility of corrosion affecting the
charge in the case of pressure operated extinguishers, or damage to the
mechan.csm affecting the performance cf the extinguis,her; "washer 'required in
cap" is thought to be associated mainly with a'cer,til.iri, ,type, of conical soda-
acid ex td.nguf.sher-, '"

Faults ccncerrung. discha~ge,tube$'o:t'n~~iles,~rpiunge~.s, were f'ew ,
about 3 per: cent in Brigade E, less ,tharit 'per cent i'n Brjgade, D, and ' .: ,:
negligible else'l"h"re., There were, also a very feN extfngili'shers, with broken,

, acid bottles, .ocrr-oded or defective pump actions 'and other' ~isc.el1aneoUs,
defects.

- 3 -



The v~,iat~on in ~erviceabili~with the age, of the extinguisher

Some information was returned on the ages of defective extinguishers. The
figures are shown in Table 4 according to the type of defect for all Brigades
except Drigade E, which has been excluded from, the main body of ' the tablc since
all its 84 defective extinguishers were either 20 or 25 ,years old or of unknown
age. The age di.stribution for the main group of, defects, corroded or 'perforated
extinguishers together with,those requiring pressure tests, is shmvn below in
Table 6. About one-seventh of these defective cxtinguishers'were at least
24 years old. The peak frequency ,of sOme, 35 per cent of those of knmvn age vms
in the group 12~15 years. I

•

AGE DISTRIBUTION OF CO~~ODED

EXTINGUISlillRS '

1.4
9.8
7.5

35.1
13.1
19.5
1,1 •1
1.4
0.6
0.6

l"roportion
,per cent

33

5
35
27 '

126
47
70
40
5
2
2

Uumber

Table 6

0-3
4-7
8-11

12,..15
16-19
20-23
24-27
28-31
32-35

Over 35

Unknown
age

" To show how liabili~ to defect varies
with age, knowledge of the proportions at
risk ',in thc various age groups is necessary.
In order to'lighten the task of the Fire
Brigades carrying out the inspection, the
,ages of non-defective extinguishers were not
collected in the original reports but it
,happened that in Brigade B information on
the ages of extinguishers had been kept by
an inspecting officer for 11 of the 26 local
author Lty areas in the county, A sample
believed to be representative, was taken of
three of these areas and the age distribution
recorded. The actual sample is almost
certainly net representative of the age
distribution for the whole of Brigade B or
any other Brigade, since there was a very
high proportion of new extinguishers under
3 years of age. The rate of defect with
age can be calculated only,within this
group cf three areas in Brigade B. The

figures are shown in Table 5 and Fig. 1. ',The proportion of defective 'extin
guishers increases sharply in the age ,groups over 8 years old, but there is
insufficient evidence'to infer any relation be~veen proportion defective and age.
I~OY71edge of such a relation is required to make any well-founded statement about
the probabl~ life ,of ,extinguishers. From the distributions of ages of corroded
or otherwase defective ,e~tinguishers (Tables 6 and 4 respectively)' few extin
guishers more than 28 year's old appear to remain serviceable. This, may be '
because there are f'ew extinguishers more than 28 years old in service, due
perhaps to policies of replacement. ,It can ,be seen from Table 5( 1) which shows
the age distributions of a group of serviceable and non-serviceable :extin
guishers known 'to 'contain an exceptionally high proportion of recently installed
extinguishers, that about 5 per cent of those serviceable are between 28 and 32
years old. The age obviously depends on the amount of maintenance' carried out
as well as the soundness of the extinguisher when nOVI, but a conservative
estimate of the life of a weli maintained extinguisher is of the order of
25 years. '

CONCLUSIONS

Ther~ are variations in proportions serviceable both between and vdthin
Brigad~~ and these probably reflect differences in standards of inspection
and maintenance. The proportion serviceable for soda-acid extinguishers was
between 80-90 per cent while the proportion of chemical foam extinguishers
ser,viceable was over 90 per cent. There is some indication, mainly from
comparisons .betwcen premises within Brigades, that inspection whach is
presumably.liruceQ,withmaintenance to a greater or lesser extent, increases
the propor-taon of extinguishers serviceable in comparison with no inspection.

'. . . '. . '. .

,The p;&portion of soda-acid extinguishers whiCh'required ~eCharging
because of' accidental discharging', evaporation of water, or defective charges
varied in most Brigades be~veen 10 and 20 per cent with the exception of
Brigade B where, the proportion was jper cent. The"proportions ,of soda-acid
extinguishers repaired wer~ 7,per cent in Brigade B and,below 1 per cent:in all
other Brigades except Brigade,E. The proportions of extingu~shers replaced
varied be~een 1 per cent in ,Brigade'B, nearly 9'percent in Brigade G and over
19 per cent in Brigade E. '

-,4 -



The direct evidence to the improvenent in serviceab~litybrought about
by inspection and maintenance is some~hat inconsistent but there can be no
doubt that regular ma.irrtenance is ver,· important.

Note: The classes of premises referred to by numbers in the follQw~ng

tables are:-

1. Cinemas, theatres, other places of public entertainment
2. Council offices, libraries, etc.
3. Council depots, stores etc.
4. Schools, hospitals, clinics and similar instituti.ons
5. Other premises, including commercial and inQlstrial.
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Table 1a

CONDITION OF EXTINGUISHERS IN3T_.uL:D::D TIT CERTAlli CLAoSSES OF BUILDINGS

Brigade 'A .

/

• Ii'

' •.. j

._--_ ....._....,. . .

I
! '
!_ i

2; 15.4 ! - I

j{

81.8
2 I 2

11 I '9
2 '
4,

. !

I Total!
I '

. r

Chem
ical
foam

" I

\ Type of 'j Number- of extinguishers
i extinguisher, I ! ' ._-~.:.-!

I and class of I Number Fi t for . L.l ha i i RId IDefective but ';
I , ! . d I' d' t . I ~Lec rge· I ep ace ," I: . bl',
! premi.scs I exann.ne ~amme aa euse. . " r-epara e .. i

i TJ'Po ie:tassr No. No.1 p";' -::ent ino, : Per ~entT~per~:tNo.l,per.ccnt1
I, ~"Co;d'~"- -I 42. I, ~1-5~37. '14,16391,,;' -61. ~·--·~-~;~~-2.0 ! 7..!. -6

2
'-•• 82~ -l_~ -1'-T 0·-.'2__.~1

: ~ ~ j -t- ~ ~ ~ 91. 7 ~--=.?-1-__.~!+~~1------t
r . il'otal I 560 ! 482' 86.1 1 601. 10.7 i 17~ 3.0 !. 1 0.2
\....-;",...._._..l ! -;--'--1 _. ...L--...:..., ~----t -j
i ' ! !. iIi .' j
i Wa t er !' '. I .', ; . i .i t I I I I
i (pres- i 2 60! 55 ,I 91.7: 5 8.3! _: - 1 I

"! 'sure r 4-' I 742 I 724 l 97.6 ,1 7 I 203' i 1 0.1. i ..: . ;
\ oper:- j i ) Ii: --r---- I

; ateCJ) 'J'Total : 802 ! 779' 97.1 '22 ,. 2. 7, i': 1 i _~:..!--:__ i 'J
i ' I
i - !

2 18 2 ' !.
.1 • I - i

i', .

,,'
16.7. I-

I

13.3 ;-
I

2:

l ..
2:

l'
i

'1
i

, j

i
100.0
83.3

. ~ ~ 2
~ M '. + ~

.j',' z;: ~ !
; :: j
}Totil ;
I - I

. ' .

.. .,.' '.; ..*-. : Perc entage s, no t , ca.Lcu.Ia ted - less than 6 extinguishers' examined•.

! 'carlxn
,...•• j.. ".....
~: ; di-

I

", , i .cxi.de .
,. !' 15 i 13
,.' c • " IL...,_._•.....,.,_,_.~__.;....;,-,..... .L-

\

.'



Table 1b

CCNIJITION OF EXTINGUISHERS INSTALLED IN CE':tTAlli CLASSES OF BUIL1YI!1!G
, .

,Brigade B

~Type of
ex tingu2. f: her
and cLass of

premises.

Type: Class No.

I

.i
Soda- I
acid i

i
, !

1
2
3
4
5

919
206

4
I . 5617
I 312

: Total
,
iYia ter I

(pres- I

su:ce' ;
oper- ;
ated) ,

11 '391 ,
!
I
I

I I
I

. 1 1

·3
4,
5

I
\ 4
I 5

[ Total I

i Total

34

8

11
3

14,

11
2

100.0

K Percentages not calculated --less than 6 extinguishers examined.



Table-1 c

CONDI,TION OF EXTINGUISHERS INSTALLED 'IN CErtTAIN CLASSES OF BUILDrncs

Brigade C

Number of extinguishers

1

!
Carbon 'I 1 ,I\.di- ; -4- -
oxide .'-.' Tot.ll

!

I
Type of

extinguisher
I and class of Number i Fi t for :,' 1Defective bu;l
I ,I Recharaed",' Replaced j' II premises ,examined' immedia te us e i U _' , l reparablerType !GlassI~NO' No. !per cent iNa.; Per ·cen t i

r
;II~ per. cent; NC'I Per cent I',

I
\ 1" I 28 22 j 78.6 I 1 3.6 I 5 i 17.9 I - i - 1

Soda- ; ,3' 2 I l' ~ 1 n I I I !
I acid' 4 35" ! 26 I 74-.3 8 22.9-'I - i I 1 I 2.9 I
I ' I 5: ~ 95.3 \ 2' 4-. 2 " - : \ ~ j'

I ': 'Total I, 113 I 95"J 84-.1 112 10.6 I 5 4.4- i·· l' j 0.9 "

I II rT! : :-1 I
I ~~:~- • 2~ !2; ! 1O~. 0 1 ~ 1__= - i J

foam I I 6 I I I
Total.l 27 I 26 i 9.3 1 3. 7 I -, I

I.. \ i I· 1 i t-4
Pi~~ : 51 2 I 2 I K - i l"l !I'

a tear - I - 1 I II :' . '

~ 1 K LJ K I ~ ". K!J I
:, 1 I ! 1 I !." -,'.j . I ••

___....;.-__--'- .______ __ =t: ! L._ if: '- I '

Note. Thei-e was also an hotel (Class, 5) in which 25 extinguisher~ were
installed. On inspection these were found to be useless as the
~vrong type of acid bottle had been supplied. These extinguishers
ha~e not been included in the table.

j

if: "Percentages not calculated - less than 6 extinguishers examined•

. "
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Table 1d

CONDITION OF K(TINGUI3HERS INSTALLED IN CERTAIN CL.A3SE8 Oi!' BUILDIFG

0.9 -I
I

4.8

-J
I,
f

.' .3

'. " I
1 I I

i l---·1------:

0.31

100.061 'i

328 98.5 I . 1 , 0.3.
---'

;
,

33,1 97.1 -'.

42 100~0

8 100.0
11 100.0

j
I

333
!

31+- ",; ,

,

42 i
!

8 i
11

I
I
I

61 I

5

j ... 1 "
I 4
I 5
i .
I Total;
! !

C.TnC.
, (hand
oper-

I.ated)

1
I Air
I, foam
1

J
. . ~:.\n.~·e .~f " Number of extinguishers

. II .e:<:"~:;·.l1r:i..li sher ;-:------..,.,...,..-- I -;--- ---:--j"'-'-

I' a~·~·/~~,~;~s of.:,! e~:~~~d'l imm~~~a~~ruse I Recharged. ! Repl.aced f De;:;~;'~~l~ut
L'..._-_.._.__. i ; -~~ I __, l-__-L _
,,' I I I i'~ '! I I:

II' ~'ype j Class: No. iNa. ,¥per cent J !ITo. ! per cent I No. iPcr. cent No.
---;-------+1.,.--- I '--L. ''--'--T 1 202 i' 19~ i 98.5 I 2 : 1 •0' - i' 1

Sode.- I .3, 1" 1: :;t I I

'acid r '4'" i . . 397 390+1 98.2 I 6 I 1.5 ! ! 1

, 5, 'I' 76 ,73.j 96.1 ~ - ~ 1 1..3 i 2

'i Total' 676 663 :98.1 8 i i.1-t 1 0.11 4

I ' i 1
Via t er !. 1; 3. 3 :;H: . i - i J

(pres- ~ 4 I 7 . 7 l 100.0 - , i '!
~;;~ j~_5-~!~_2-5-4--:-,I. 25.3 ~. 100.0: ~ .j

i e. ted) i To'tal'i .2.64 I 26.3! 99.6 t' - I l
I J ! I-t i t

I Chem- ! 1)' 34. 'I! 34 i 100.0 ii' -

ILea I i 3 ,'.3 3 II ~i i \
foam ...! 4 j 42 !, 38t" 90.4 I 1 2.4 1 i 2.4 i' 2

; 5 i . .254 '253 \. 100.0 .i-I I 1 .L
! i !
j, Total!
!

I·
I

"'!

I - i
I ,
i - !

1
14

15

8
4

12

1
14, 100.0

I

1
. 15 I 100.0

1----~_---i- .L-----:----__:__-_...l----+__-----
, I

! 8' 100.0
I 4 ~

I
12 i 100.0

I

+ Including 5 nev.: ext i.ngudshers charged for the first time

I Including 1 new extinguisher charged for the first time

;.~ Per0entages not calculated less than 6 ,extinguishers examined.
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Table 1e

CONDITION OF EXTINGUISHERS nmTALLED IN CERTAllr CLAS::iES OF BUILDmG'

Brigade E,

,
! ..,
i

8.3 .j
I
;,
:.

5.. 9

!__--l.-__. .

: I

I 2
i
! -

;[ I 2

1

3

1

1
1
6

8

~-\-_5_._9__Lu.L
i i!

! •

I 1

57

I -

.,
j

58.1

50.0
65.4
50.0
50.0
47.1

45.5
'---r----t---

46.7

5

7

4

4,

·2

I
J

I

3 f
I

1 .. I -I

11 . !,
I,
:

15
, . . jI

I

12
5

2 ..
4 -

2
:3
'4

5

\ Total
I

1
2
2

¥1a ter I

I (pres~:': '
II sure ", 2

/ I
oper- ,

j a t ed) .
I
IChem- !

I
:.ical .!

foam i

J C.T.C.
I (hand
!oper
1 ated)
] : Total: 17

(
I Type of Number of extanguiohers . I

oj..' • h L- --;- _

. I ex ,..angua.s er r-' , '7 I
, 1 and cfas.s of N'Jffib, er I Fit for i 'I' 1 Defective but

d Iramedi,a t e use, I Hecharg,ed. Replaced I J 1 II premises I' exenurie :.>- - I repar-ao. e I ' I
t- I ii, ,,'! I I" j
II._T_:~r_pe II' Class jil No. _!:IN°'1', Per cent No. I Per cent! No. : Per cent No. I'Per cent I
~ I ~-i '1-1---j-' I !

.. ! 1 I 12 i 6 i ; 5 I 41. 7 l 1 I 8.3 I - 1

I Soc;,:.-" i 2 i 162 i 106 I . . 9 I 5. 6 ! 35 2·1 .6 1 12 7.4 I
acid ! 3 i 12. i 6 i 3 l 25.0' ! 3 25.0' !

i 4 j- 100 ! 50! 32 i ,32.0 I 18 I 18.0 1

! 5 1 17! 8: 8 I 47.1' 1 i 5.9 : - I - !

rT~tal i ·303 i 176 Il~ 18.8 58'" 19.1 '-1-2---
1

: -"4-.o~,'
I I .--+ . t -~---~

t t . ~

[Ii,
i t Ii ', ,
1 i

5 12!
;

"

r. Percentages not calculated - less than 6 extinguishers examined.

\



.. Tahle 1f

CONDITION OF EXTINGUISHERS· INSTALLED IN CERTAIN CLASSES OF BUILDING.

Brigade' F

-~~~-j,
0.7 I'--1

I
I
'I

Type of. .. I N;;mber of extinp;ui.shers
extinguisher II, . l. I

and cie.se of I Nurnber' I Pit for I .. h i R 1 d j Def~'t'"' bu, , . d I' d.i t Reor arrred ! ep ace , 1

I
pr-eauses I exaraxnc i arnme aa e ue e I ~ r epar's.o. e

._--,---t'---+-- 't • - ,

L. Type ! Class 1-30' . I N0·I..::er cent :·;~:::...:ent iNc. IPer c:~; -;0. :p.~~_:.:r:~

i iii, 8 I 8, 100,0: I 1 -6! '·1 I
iSOd.'J'-1 2 I 2~-51191'i 78.048119.6 12.4
I ac i.d , 3 I . 115 I 89 I 77.4 21, 18.3. I 2 1.7 I _3 I
I I 4 79 78198.7 1/ 1.3 i - L-__. ,
I : Total i 41;.7 366 i 810 9 ' 70 I 15. 7 8 ! 10 8 i 3 i
iWater I 1 i i '! I

"

(pres- i 2 21;. 22 I 91.7 ! 2 I 8.3! II I' - I'

. sur-e I 3 82 68, 82.9 I· 12 i 14.6 ! 1 1.2! 1 ' 1.2
I op",r- i I~ I 46 I 45j 97.8 L,1 \, 2.2 ! - i " .-
I ated) I I r- I --r , - -+--
I ., ' l Total i' 152 t 135 i 88.8 I 15 ~ 9.9 -tIl 1:, 0.7 : 1 0.7

, Cher.l-· i 2 'I 23! 23! 100. 0 I - , - ! I - -
ii~:~. I l ;: 16~ 13~\ 1~~:~ I ~6\ 9:9 t--:1__~5 I 3 1.8

'Total I 192 169 i 88.0~ 8.3 : 4 !2.;-l 3 1.6 J
'1 ;r-._. I ! --.---r-r i-I-- I

(~~~; 2 6~ 65 \1 95~6 ~ I -2
1

, 2~9 'I -1 i ~.5' 1= i = ,I
oper- 3 116 113, 97.4 1! 0.9 2 !' 1;+-+7_., ., I
ated). ,4 '15 13186.7 2; 13.3: -( _- - ._:~

'--__ITotal i 204 196'1 96.1, 5! 2.5 I 311.5 : - I - \

~ Percentages not calculated - less than·6 extinguishers examined.
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Table J.E.

CONDITION OF EXTllfGUISHERS IN3Ti~LLED IN CERTAIN CL..-iSSES OF 'BUILDING

I '

No.' I

1~l
, I

I
I

I·

•4

t

3.6
1 i
I 4'" 14.3,I

i I- - I
I, I

I
2.9 4 ! 11.8

. - i - -, ~

~ f
!

,
"22.L~ , I- ! - I' - -i ,

1 i I !
I

.5.6
I

I
"

: I -
!

- f - -I

i 7.4 I 1 3.7 I - -
I I - \ I~

'l[
---l- i - ! - - ..

I I i I,i 8. I 1 I 2 2 - - I

I

i1 I

!;,
1

1
2
1

11

18 i 100.0
20! 64.5

27
2

24 I 88.9
1 i' ' ''l[

i

47 ,', 42 i 89.4'i ~ .

!
I

88 I
11- I

I

75 I
29 j

I

196 .j

,I
I

1
4

4
5

,Total

.. i - ,
I cper- , i , \

' '

II a ted) , ! Tota.l 49 " 38 i 77~6I I I
,

..

! I !
1 iI - ,

, '

j Cnem- I 1 18 i 17 i, 94.4
I i

' .
I I

,,
1 '. '
I Water, i
i (pres- I
1 sure '

, 1
l I

C.T~C. ", 'I "I ,I '.
(hand'-'i' 1 "! ,'28 23 L82.1

. 4 ' 1:0 "I 6 100.0I c per-e . L--.-i-----r--
i a ted) . ! " I I, ---+---+----------:-----+---~--+_--_:_1

, : Total I 34 I 29 i 85.3
" ! I I

I Lca.L
; foam ...I i.--~~.--+--,--

! '
I

J.

/1
I
I

1 I

I

I
,I

1 I " :'E
II, " .
I

, ,

I -
I,
i

-,

, .. . ... I,.

'I[ Percentages not calculated - less than 6 extinguishers examined.

\



Table 1h

CONDITION OF EXTINGUIdIJERS INSTALL:ffi' IN CE"!iTAIli CLASSES OF ,BUILDnm

ilrigade H

Type

Soda
acid

1
2
3
4
5

I
, I
i Total!

4
4

23
JO

2
6
2 i
3 ,i

1 ' i

23

I--r--"--
100. 0 I

;, Per-centages not ca.Lcu.Ia t ed j- less than 6, extinguishers 'examined.
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Table 2a

-. CONDITION OF EXTINGUISHERS INSTALLED IN CERTAIN CL.ASSES ·OF' BUILDINGS

F$.t~nguisher type I -'soda-acid
.'

2
4

103
457

560

i
I. ! .
i

1
2
3
4
5

Total

1
3
4
5

c

I D

r:

!
I
i
I

Total i

1
3

28
2

35
48

113

j,
. ,

4
5 I

i
Total I

;

.Total !

E

1
2
3
4
5

1

I
i
I

, I

303 I 176! 58.1 57 18.8 58 19.1'1' 12 ,4.0 j

F
1
2
3
4

!

!,
j
;-
;

I, j I
8 8 100.0 - - - -! - - 1

~§ 1~~ i~:Z ;~ I i~:; ~ ~:~ I -3 2~61
79 78 98.7 1 1.3 - - - -

,
Total ;

Total I

1
2'
4
5

447 I 366 1.81.9 70 15.6 8! 1.8 3 0~:7

-
2-.7

1.0

0.9

2

1

II I I
7~ 88~6 _8 I 9~1 _ 2 I 2~3 I =

l' 52 69.3 12 I 16.0 9 '11 1 2• 0 .2
9 31 .0 14: 48.3 6' 20. 7 -

I

1

1 40 I 1co. 0 - - - -
108 I 96.4 3 I 2. 7 I - -

19 I 79.. 2 5 20.8 II = -
81 73.0 30 27.0 -
- - 1 :K! 1 }£

I 143 73.0 34 17.3 17 I 8~-6

88
4

75
29

196

40
112

24
111

2

I 
i
i

i
I

1
2
3
4
5

i
G

H

I

~

I
I

Total
I 289 248 85.8 39 13.5 1 1 I 0.3

:K Not applicable - based on small numbers
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Table 2b

CONDITION OF EXTINGUISHERS INSTALLED, ,IN CERTAIN CLASSES OF BUILDINGS

Extinguisher type II :- water pressure operated

I !
I" Class of I

I Bri.gade premises
i "I
1 I

A

B

I
I-
!

D

E

F

G

2
4

Total i

·60
742

802

112

112

3
7

15

5

5

24
82
46

152

18
31

49

2

I
i 8.3
! 14.6

2.2

* Not applicab+e - based on small numbers

, !



Table 20

CONDITION OF EXTINGUISHERS INSTALLED IN CERTAIN CLASSES OF BUILDlliGS

Extinguisher ~Jpe III - chemical foam

Per i
I

cent I
I j

I

!
I

- ----_.~

I
, , I

--:-D-ei;;;-ti-;;--i .'
Replaced !. but.. I

I r eparablo "I
---l

No. I Per i
~ , .

" cent I
:- I
i' I
I - I

~ I _ J

I I
! !

No.

18.2

--_._-_.
Number of extinguishers .

Per
cent

No. I
I
I

2 :
9 I

I
I

2

No. -I

27

• r ~. f . I
);Pl.'i:i or lm-·· .

Examined I mod'ia t e use I Recharged
, !

Total

. ,.
j

C!lass of
Brigade premises

.~ I
!

I To a I 1} 11 1 84-. 2 15.4- I Ii j : - - L - 1. -I II
I

-
II r

i I i t

I

.1
!

1.0 I1 315 I 310 98.4- 2
,

0.6 3: - - i 1 i

! .
,. 2 6 I 5 83.3 1 16•.7 1 I ! I - . Ii I - I - ! -! ! I ,

.B 3 12 10 83.3 - - - ! - 2 I 16.7 ); : I I .. I I.l .4 998 I 955· 95.6 . 11 1.1 I 5 ! 0.5 27 I 2.7 I; I t , I

I i j I 6 'i '" .... ·'5 130 111 85.4- 11 8.5 i 8 i .2 iI
.. j' I I I - !

0;5,1
,

" I I 1;~'8l461 i 1 391
I.

1.6
,

, . - Total 1 95.1 I 23 7 , 40
J I

i
I '

I I
r

,

I
~-~, , :.., .. t t ,

' .
I C 4 I . , '2 1 t

* . 1
1

:r - - - I - iI i
![

,
25 ' !100..0 I I

:5. 25 I - - - ! - I - ! - ,
" , : .. I I -' ,

I r I ) ! I i

1

I 1 I

I
,

1 'i 4 4 K I
I I I
i H 2 4 i 3 K ! 1
r .

3 23 I' 15 , 65.2 I 8I i

4 10 I 8 80.0' : 2!

I !
,

i Total 41 30 73.2 i 11

~ Not applicable - based on small numbers

, , '1
! , .

L G.. ; 4,
I

I i. 5I
t I

TotalI

j',

i
- II

i
I- ,,

1.6 i
: !

- "

1~8 !
! .-... j

,
!

i - :I
.\ - ..,:"".:
I

- !
i
j

I- ,.

, ,

i . 2-5 I, -3
i •. ,[ .
! .

I

! .',
I

I

" I I
I !. _ j.

- . j' , i

- i

3.7 \
, .1

- I - .~.--L i ~.

:. 2 1 : :
I ., i . :

0.3 !
+--_~__ -l- .,......-__

I
I

- I
I
I
I

,I

j :9.9 . 4
-

I 8.3 4.
I
I
I

5~ 6I
I 7.4 1
I :t:I- I

8•.5 , 1I

I - I -
I I
134~8 I
I 20.0 , -

26.8

I 89.4.1 4

. i
34 34
3 3

42 38
254 253

. 1 333 328
r
i 3 2i
i 1

I' '11 5

1 . 15 7

i 23 I 23

I 162 ! 139
7 I 7I I

i ' .

II 192 169

iI

i
18 I 17I

27 I 24,
i ·2

,
1i I,

47 ~.2

2
3
4

2
3 .'
4

Total

Total

Total
~ .

1
3

i .. 4
.1 5

'.,

E

D

F

"

~ . ..,
"'j'

!



~l.'able 2d

CONDIT'rON OF :EXTINGUISHERS. ';I}TSTALLED IN CERTAJN CLA3SES OF BUILDINGS

Ext~nguisher type - C.T.C. hand operate~

i. i ! .i i ~ Number of extinguishers
. I Class of _

Brio-ad",j. F" f ,! ,I Df t'
--<.;0 v i pr erms es " ~ t or am- ,I I e eo ].ve

j
!!. , ',Examlned : mediate use 'I Recharged Replaced but

re"D9.rable

B

I

I"
)

1
ir
'I'D'
)
i: " 61

,

!
I .H

I' l Total
, r

,
I, .
I
i

I
1 '
\

I
!
:
I
! .'
j

i

E

F

,

I
~ !

i
I

I
!

2
3
4

Total

1
2
3
4

Total

1
3
4

1-2
2
5

* Not applicable - baseg on small numbers

'.
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Table :z

CONDITION OF EXTINGUISHERS INSTALLED rn CJ.<:HTAIN CLASS:8S or BUILDn:GS

Defects in extinguishers which were replaced or repaired
Numbers

Reported defects
A

Brigade

Total

Corroded container
Perforated body
Inner container perforated

Required pressure test
Failed pressure test
Required discharge test,

Total

Discharge nozzle broken off)
! Discharge tube perished ) I

IClips required on discharge)
tubing .)

I Bent or broken plunger

I
I Plunger, or plunger cap
, or washer required

Total .

IBroken acid bottle, acid
, bottle and cage required

I,Pump action corroded and
jammed, defective pump

, action '
: Miscellaneous defects,

46 i

I

105 •
I

245 I
21 I
81 !

!

347 I
i

142 ,
48 i
14 '

204 i
2'

60 !

!,
I

16 !
28 :

,,

9:
I '

i

;,

1 I
I
I
!

!, 7!

i l·~·i - 13
-l~__

I ' 10 i

43 i--;---+-----,

.:. i 2
- ,

!,

2

, 18

6

60

29

43
103

9

9 I
!

4 I'
2 I·

I
I

6 !

1

. 3

in cap
in cap and

I Total

ICap dama.;ed
i Washer required
~ 'flasher required
, pressure test

-
Total extinguishers with
specified defects

!

I'I Unknown defect

!

.1
1
! ,19
i
I

-t r 5 'D 1
I6:

Total defects,

Total extinguishers
examined

507



T&:.~l. q.

OONDITION 01 ~TIiIGUI~.3 IN3T~ ni C£1TAlli CL.l..i..)M OF llUILDING-.i

The as,es of defective extinguishers whioh were replaced or repd.ted, ~ relation to the type ot detect
Numbers

Reported defect3
.Ago of e.xUngui~er3 in years

Over Un...
'}5 JUlown

Ml briglld~s excludira Brigade E

To ta.l ,..

CoIToded bod,y ~ container •••••••••••••••
Perforated boqy •••••••••••••••••••••••••••
Inner container perfonted ••••••••••••••••

Kequired pre~sur~ test ••••••••••••••••••••
Failed pre~~ure tC3t ••••••••••••••••••••••
he(~red discharge test •••••••••••••••••••

Tot!l1 •••••••••••••••••••••••••••

1

1

2,
1

12

6

18

18
}
2

2}

12

1

o
1}

2

15

6

10
20
8

}8

}O

12

42"

12
4
1 '

17

6

62

10
it-,,

2~

2
28

12
2
1

15

1

1

2

1

2

2

1}
19
20

52

20

24,,5
21
81

?A7

87
46
14

147

D&...rna.ged ca.p II • • • -. • • • •

Washer re~ired in cap ••••••••••••••••••••
Washer required in cap, and pressure test.

Toul •••••••••••••••••••••••••••

1
} 1

1

17
7

24.

14
17

.}1

')

12

21

1

1

1

1

1

1

2
16

,}

21 105

Discharge nozue broken oft )
Lischarge tube perl$hed ) •••••••
Clips required on discharge tubing)
~ent or br~en plunger ••••••••••••••••••••
Plunger. or plunger cap and washer reqt.ured

Tota.l .

6

2
t

}

... 2 9 i
-I

i

l'

1

1

1 - ,

·16

}
2

5 10

Bro~en aoid bottle, acid bottle and cage
required ., .

Pump aot1oo oor1·oded. and ja,umed, detective
puu~ ~at1on •••••••••••••••••••••••.••••••

4i$Oell~eous detects •••••••••••••••••••••

Total extinguishers with
specified detects ••••••••••••••

Unknown defects •••••••••••••••••••••••••••

...
2

17

2

2
,}

55

1

}O

.}

161

1

100:

1

- !

1

74 6 2

1

J
15

1}}

6

9

5
24-

6tl1

6

687"92674100161.5517TOTAL exclUding Brigade :I ••••••••••••______~ -+ -+-__+___+_--_+_--_+_-~_+--_+---~---4_--~---1---

CoITOded body and container •••••••••••••••
Perforated bod9 •••••••••••••••••••••••••••
Discharge nozde brcxen oft )
Diso~rge tube perished ) •••••••
Clips reqilied on di schar'ge toJbing)
Pump 1ction corroded and Jsmmed, defective

pump action ••.•••••••••••••••••••••••••••
Miscellaneous defeats •••••••••••••••••••••

4'1
}

8
1

1

....

9

11
,}

55
2

12

11
4

'l'OTAL Briga.de E ••••••••••••••••••••••
,

10 27 84

toTAL ALL BhI~lUE~ ••••••.•..•.•.••••. 17 55 161
,

1~
I

2 166



Table '5

:,GE DISTRIBUTIONS OF 30D,;-,iCID EY.:1'INGUI3HERS .IN SCHOOLS ,;Im IlOrrPIT,;LS
IN !, CER'LI1~ '-RE;;. OF BRIG:;m; b' ,

1. ,;11 extinguishers.

. ,

0- 3
4-7
8-1 'I

12-15
16-19
20-23
24-27
28-31
32-35

Over 35

II. Defective extinguishers

.Lge group

0-3
4-7
8-1'1

12-15
16-19
20-23
24-27
28-3'1
32-35

Over 35

III.

0-3
4-7
8-11

12-15
16-19

. 20-23
24-27
28-31
32-35

Over 35

/

Number of..
extLngui.sher-s

561
230
11
75

164
63
73
62
10

1 24·9

Number of
extinguishers

3
1

14
20

9
21
7
6

81

Proportion defective
in each ag,e group

;/0

1;3
9.1

18.7
12.2
14.3

. 28.8
11.3
60.0

I



•,1..

1~ .Age of all' extinguishersI
6wi,__-"
50G-'"

g 4-0
Q1

~
OJ
Hr",

200

'.100-

o 4 12

30.-1
@

2. "i.ge of defective exfinguishers

,.

...---
' ..

•

10

.r:

l.----.4-!~J 12··-'-rr.~- 28"
in ye:ars

)

,

.

---

I
-

,

~"~-O ~ 28 3Z ,0

The proportion of extinguishers defective in eac~ age group3.

Jige an years
]'ig.1 .1,GE DISTRL3UTIOlid OF SOlli~-..:·.CID EXTINGUISHERS IN SCHOOLS ~'Jm

HOSPIT.;.LS ill i" CERT,.:.IN ~'Jlli!i IN J:lRIG"~DE ,13.

•
•
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' ..- , ,\,,- .' ,".-.

THE FIRE HAZARD OF. A 1°5 KW ELECTRIC NIGHT'STORAGE HEATER

Introduction

.. '

by

. J.• H•. McGuire and Mar~ar~t. Law

.. '.

r -,".
. '.

The .~oint.Fire Re~ear~h Organ~zation'has received report~
o r a number o£ .£ires: attributed to the ·ignition of. materials'
that. w:ere 9·16El.e. ;~?: ;nig~tst!>rage.hea:terF::A.ll.we:r;,;' ~~i:'sc'oyered,
in'. the early' morning.and resul·ted in severe',' damage •.. Although'

•. ,' "- • -." .' -. " " ' ,- . "'."': • ~ - ,,"'", , - _ : ' '. " -"i- -,',' ..'
the' c ausee ' o£' lIio'st',- o£".these',-£ires were: described 'as urikilown '>
.'. •• _ _ •• ~ , '~,." '_ • .', ' '> '.- I, " - '_, ." -- '.... _;J"

the possibi.J.i ty' o£ their being' due~·:to the .us e o£: the heaters
st~mulat';'d an invest:Lgah6n' :l:nto;the possible :firehazard..The

'gpPoJ;',1;upity was.there£ore·t~en'ofyiSit!ngt'h~ ·lI.cenElo£ dne'such
£.ire';·'which o ccur-r-ed Lri a furniture shop,'. 'and .o£ob.taining\a:•
.substantially undamaged heater with' which .the following';:test's "
",ere carried, flui. .. ,.... ., '.

Test'l

A piece of t· inch fibre ,.insulation board 21 in ,x 26 i,n.. was·
fixed so '·as to cover' the front' £ac'e o£ the heater'. . A 26 S,..v~ G.
chromel-;'luinel thermocouple; . corn,e'cted ,t'o a.recorder was pili'ced
between the heater and' the "£ib,re>'bO!ird at the centre of. the
panel\,

Eight ho~s after switching on the supply mains (200 yolts.
50c/s AC). smoke was· em.! tt.ed· ,£x:.om the £ib:r;e. boarda,nd a£t.erc.g ,
ho~rs)5 J?inute,s,a;n 8.!'ea of, 'the exp,os,ed' ';race o£ th'e. £ipre b;oard;, .
aboutil/:r- o£ the)way up was di,s,colo~ed.)".A;rterV,..hpurs 4q, mbpt.e"'c
the' fibre board, :was charred. tl!rough .and ign.i ted •. F.laJile spread, ". '.
rapid'ly and the' tes,t. was terminated ....: A. temperatuz;e rec()rdo'£ :the .,
te.et. is giv,en i.~ Figure 1. . . r' , .. \:

Test 2

A£ter the heater had been switched on.£or a long period (in
excesso£.2 daye) v;'r.iousCpieces'o£'.J·· in., £ibre.boar.d were.:.,',·;:
s,ucce~lsi.ve,lY,f'i~ed"~~'l,th~:c,ep:t~e of. :'thef'rori~~>p~el.!, lEla;vi!1g a
su££icient· time interval be.tween each experiment' .to allow.:.,the .

,. -.. ~ ". ' ., ' ., •.-- "! ' , .. ;- "."'.. , e '.' ''--;'-'' ," '.. •

J;leater:,:to regain equ:Pib:rium. cop,dltions'" The', equilib;ri.um ,
,temperature r1se",.·at ·the 'centre .0£ the.£ront' panel was.;llO()C. The
r.esui ti:l,.o£:the 'experimen't~ areglYen in Table 1.. ,'" " .~' .

" "-"0'.'" -, , ..'.' , ,,-.. " '.,.,' .(

P-:
-.;, ',1

Size o£
Fibreboard

J in,. x j in.•,

6 .111" . x 6 in •.
i" •

.Table 1

Result

A£ter J days the colour o£ ~he inner face
.of·the 'fibreboard had·turnedto a ii:ght'b~own

.,1 -,' • "'~ ",. ,.' -; ':; ~ • -. • '.: -:':"'~- '"; "·~'.'{l·"~~'·

A£ter.28t hours the centre of the inner face
o£ the fibrebo'ard had turned brown, " The' '
equilibX:~~ ~emperatur~ rise it thispoin~.
attained'after 1 hour, was 2000C •. · .. "
~ .. " "' -.. " ' , ' .. , .' ,



\,

Size ,of
Fibrebo'ilrd

Table 1 (cont'd)
• • .:. •..• ' •• ~ .1.. '~:~,~, ,- ,

:.?k-·-"· '.

Result

9 i!)-o x 9 in. After 22t
board "aE!
cracked.
atta.i,riell'

hours the inner face of the
d~rk brown,' and was charred
The 'equilibrium temperature
aite~1 lio,~; ,:was260'?-C.> '. ;

f.i bre.
and,
rise,

12 in. z 12 in~.

21 in. x 26 i,n.,

Test :3

~: ~.

After 50 minutes the outer face of the fibre
board wa:s d1scoloUring,. After 56' minutes 1. t
~as'ilo~ini'an~'afte~ ~3 mi~utes t~e fibre~
,boar'd was ,c,harred 1:hroilgh. "

After 15 minutes smoke was ,emitted' and the
fibreboard caU:ght f.i:r::e after '44 mil}i1tes.'

The fron~, panel ~f the heater was again insull1ted ~y, tin,.,
fibre insulation board and the heater was switched on for: 9 ho'urs
P'er dayt:,or 3 days., The'temperatUre ri~'e at ~he centre ~o,f" the'
front panel was' the s ame o,Ii th.e s e cond arid' third days and 'reached
a 'maximum vaiue of' 2600 c , smoke befng'evolved and' the fibreboard

. .' ,. .,.-...... _ ,'-. -. '1 . - . • - _',' '. , '., .

bec,oming severely blackened'. T.h~ ',t,emperature reco,rd' 0t' this test
i,s given ,in Figure ~" ' , "

Conclusions
.:.; ~ "

If a sheet of t in. thick fibre insulation board covers the
;: • .. '. . • '. . .' ..' . ~ I

whole ~f the front face 'of the heater, the temperature rise of the
. . . -;.. .' ,."' -".- ~., •. ; - _ . ," , ,;. , l " ; ,',

fibreboard 'can be 'expected to exceed 1500C within 6 'hours 'of '"
, • '. ,.' r " - '1 i" , '

switphing on.' Within 12 hours th'e fibreboard will most'pr!'bably
ignite. . ,

If the area of the heater covereo by. fibreboard is less than
J in. square, then no hazard exists.

Since the power input to the heater is independent of the
temperature the s epar-at.Lon of the heater from combustible material
by any insulating medium would be ineffective in reducf~g the fire
hazard. The only solution would seem to be that of separating
combustible materials while allowing free convection frd~ the
heater and it is suggested that the heater should be surrounded by
a r.igid guard with a mesh not exceeding 3 in. x 3 in.

A minimum separation of It in. between the guard and all faces
\

of the heater should be suitable.
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