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Summary

An analysis has been made of the reports of fires at which breathing
apparatus was used and which were included in a one-in-four sample of 'all
reports from Brigades in the United Kingdom in 1955. There were 35'1 such
incidents included in the sample, of which 37 per cent occurred in private
dwellings, 22 per cent in industrial premises and 20 per cent in cO!L1ffiercial
premises, professional establishments and public institutions. The damage
by fire and heat was confined to the room or compartment of origin :L~
about 62 per cent of the incidents; in 5~ per cent of the incidents the
fire was controlled by the brigades in l~ss than 20 minutes after ~~rival.

Almost all the fires at which breathing apparatus was in use r-equi.r-ed the
use of hose reel jets or jets from purr~s and hydrants.
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THE USE OF BREATHDITG APPARATUS AT FIRES'

by

Mrs. J.E.L. Hinton

DlTTROJlJCTION

Reports of all fires attended by Fire Brigades in the United'Kingdom
during 1955 have been analysed on the hasis of ,a one-in-four random sample.
In this sample there were'reports of 351 incidents at which breathing apparatus
was in use, representing an estimated total of about 1 400 fires, a little more'
than 1 per cent of all attendandes by the Fire Brigades.

Data on these incidents have been analysed with the object of comparing
features of the fires in which it was necessary to use breathing apparatus with
those of fires in general. ' '.'."

TYPE OF PREMI,miJ' m iiIIIQJ;! FIilES nWOLVll'!G THE USE OF
BREATHllTG APPARATUS OCCURRED

In Table 1 the fires at which it was necessary to Ilse breathing apparatus
arc analysed with respect to the type of premises in which they occurred.
Thirty seven per cent of the incidents at which breathing apparatus was in .use
occurred in dwellings, 22 PCI' cent in industrial premises and 20 per cent, in
commercial premises, professional establishments and public institutions.

In houses and flats the number of incidents Has greater than that in other
occupancies, but the rate of incidence of fires requiring the use of breathing
apparatus was low - 5.5 per 1 000 fires attended. The rate calculated for
fires in industrial premises, and for those in commercial premises, prof'easdona'l
establishments and pUblic institutions was in each case about 12 incidents at '
which breathing apparatus was in use per 1 000 fires attended.

EXTENT OF' DAI·iAGE BY Fllill .iND HEAT

The extent of damage by fire and heat in incidents where breathing
apparatus was used is shown in Table 2. In the majority of incidents 'in all
types of premises fire and heat damage was confined ,to the room or compartment
of origin. This was most marked in "ships and other outdoor hazards" where
over 90 per cent of·the incidents in which breathing'apparatus was necessary
were confined to the ~ompartment of origin.

TThiE INTERV1;LS BETWEEN THE .'>...'Ri\IV"lL OF THE BRIG.ill~ .lND
THE CONTROL OF THE F'IRE

The distribution of the reported time interuals be~1een the arrival of the
Brigade and the control of fire is given in Table 3 and Fig. I.

Two hundred and 'six fires, 59 per cent of the total number of' fires at
rnlich breathing apparatus was used, were contr911ed in less than 20 minutes
after the arrival of the Fire Brigade. Seventyt.,o per cent of the incidents in
which damage by fire and heat was confined to the room cr compartment of origin
were controlled in less than 20 minutes, but only 36 per cent of the fires .
which spread beyond the room or compartment of origin were controlled in less
than 20 minutes.

METHODS OF EXTINCTION USED DY FIRE BHIG.<illES

The methods of extinction used by Fire Brig~des at incidents where
brcathing apparatus was in use are shown in Tabla 4, and compared with the
methods used at all fires in buildings. Three hundred and thirty incidents,
94 per cent of those at which breathing apparatus was in use, required the use
of hose reel jets or jets from pumps and hydrants, and 310 of these occurred
in buildings. The overall proportion of fires in buildings which call for the
use of apparatus larger than extinguishvr.s is about 70 per cent, 50 that the
larger means of extinction are used more frequently in "breathing appe.ra tus
fires" than in fires in general.



Table 6

NUMBER OF SEI'S OF BRE.i~THING ~'.PP..:·JL~TUS

m USE ~~T FIRES

(Incidents included in a one-in-four
sample of reports from Fire Brigades

in the United. Kingdom, 1955)

I Numbers of i : Perccnta~ •
sets of B. J~. No. of of total

in use Lncddenbs incidents

1 46 i 13.1,
2 189 53.8

I
3 34 9.7
4 36 10.3
5 11 3.1
6 9 2.6
7 - -
8 6 1.7

I More than 8 8 2.3
I

IUnknown 12 3.4
i

351 I 100.0i Total 1

THE T!Will TJJmN TO CONTROL THE FIRE ill
INC ID:ENTS rn WHICH MORE THl..N EIGHT

SErS OF BHR'.THDTG ~·.PP~·.R'...TUS "(·!ERE IN USE

Number of sets
of B.i.... in use

Time to
control fire

I
!
I'
I

9
11
11
12
12
14
16
20.

45
24
61
84-

143
93
20
55

THE lui/Jill Ol;l li:LtE.:~TlImG .:.PPi.n.:.TUS IN USE

IPercentage I
Make of B.A. t No. of of total

incidents incidents
I

IISalvusll I 103 29.3
"Proto"

I
132 37.61 t

IlSiebe Gorman'! j 2 I 0.6
t1Lungavoxtl i 3 0.9
"Compressed : 29 8.3,

air tl ,

I:Proto and
I

27 7.7
Salvus ll I,

other i 14 4.0
combinationsj

Unknown j 41 11.7

Total
,

351 100.0
I

----- ----=
~--~ ---.-.~ ~-~---~------------

suffering from the effects of smoke and toxic gases at fires in which breathing
apparatus was used but the reports did not indicate whether these casualti~6
were themselves wearing breathing apparatus.

---- :-====-:::
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• THE USE OF BREATHING APPARATUS AT FJRES'

by

Mrs. J.E.L. Hinton

INTROIDCTION

Reports of all fires attended by Fire Brigades in the United Kingdom
during 1955 have been analysed on the basis of a one-in-four random sample.
In this sample there were reports of 351 incidents at which breathing apparatus
was in use, representing an estimated total of about 1 400 fires, a little more'
than 1 per cent of all a ttendandes by the Fire Brigades.

Data on these incidents have been analysed with the object of comparing
features of the fires in which it was necessary to use breathing apparatus with
those of fires in general. -,' .. ,

TYPE OF PREMI3;,.::f m "IIlIQf! FLlES INVOLVil'TG THE USE OF
BREATHING APPARATUS OCCURRED

In Table 1 the fires at which it was necessary to use breathing apparatus
are analysed with respect to the type of premises in which they occurred.
Thirty seven per cent of the incidents at whd.ch breathing apparatus was in .use
occurred in dwellings, 22 per cont in industrial premises and 20 per cent. in'
commercial premises, professioTh~l establishments and public institutions.

In houses and flats the number of incidents was greater than that in other
occupancies, but the rate of incidence of fires requiring the use of breathing
apparatus was low - 5.5 per 1 000 fires attended. The rate calculated for
fires in industrial premises, and for these in commercial premises, professional
establishments and pUblic institutions was in each ease about 12 LncLderrbs at '
which breathing apparn.tus was in use per 1 000 fires attended.

EXTENT Oli' Di\1klGB :3Y FIRE .iND HEAT

The extent of damage by fire and heat in incidents where breathing
apparatus was used is shown in Tuble 2. In the majority of Lncd.denta in all
types of premises fire and heat damage was confined. to the room or compar-tment
of origin. This was most niarked in "ships ana. other outdoor hazards" whure
over 90 per cent of ·the incidents in whach breathing' apparatus Vias necessary
were confined to the comparnnent of origin.

TThfE INTERV,;x,S BETWEEN THE .~"UV.~L OF THE BRIG.;DE AND
THE CONTROL OF THE FJRE

The distribution of the reported time interl1als between the arrival of the
Brigade and the control of fire is given in Table 3 and Fig. I.

~70 hundred and 'six fires, 59 per cent of the total number of' fires at
,n1ich breathing apparatus was used, were controlled in less than 20 minutes
after the arrival of the Fire Brigade. Seventytwo per cent of the incidents in
which damage by fire and heat was confined to the room er compartment of origin
were controlled in less than 20 minutes, but only 36 per cent of the fires
which spread beyond the room or compartment of origin were controlled in less
than 20 minutes.

METHODS OF EXTINCTION USED DY FIRE BRIG.;DES

The methods of extinction used by Fire BrIgcdes at incidents where
breathing apparatus was in use are shown in Table 4, and compared with the
methods used at all fires in buildings. Three hundred and thir,ty incidents,
9/j. PCI' cent of those at which breathing apparatus was in use, required the usc
of hose reel jets or jets from pumps and hydrants, and 310 of these occurred
in buildings. The overall proportion of fires in buil(;ings which call for the
use of apparatus larger than extinguishers is about 70 per cent, so that the
larger means of extinction are used more frequently in "breathing apparatus
fires" than in fires in general.



Table 5 shows the number of jets in operation at inoidents in the t,ypes of~
premises in which breathing apparatus was most frequently used. In 118 of the
incidents considered (44 per cent) only one jet was used, and in a further
89 of the incidents two jets were used. Seven per cent of the incidents
required the use of 5 or more jets.

THE NU1vD3ERS OF BREATH.lliG liFP,l.'UTUS SETS IN USE ;JID
THE TYPES MOST GE:NER..iLLY USED

The n~bers of breathing apparatus sets in use are shown in Table 6. In
189 incidents (54 per cent of the total) ~vo sets were in use; in ma~ of these
it is possible that two sets were used in accordance with standard Brigade
safety practice and not because one would have been insufficient.

In 3 incidents the use of more than 8 sets of breathing apparatus was
necessary. The time be~,een the arrival of the Brigade and the control of fire
has been tabulated for these, and it is apparent that these were all diffioult
fires to taokle.

The makes of breathing apparatus in use have also been tabulated, Proto
and Salvus being the most frequently used.

The numbers of persons who were resoued or esoaped, and the fatal and non­
fatal oasualties whioh resulted from the incidents in whioh it was neoessary to
use breathing apparatus are shown in Table 7. The greatest number in eaoh case
ocourred in dwellings.

DISCUSSION OF RESULTS

Although fires in dwellings make the greatest contribution to- the number
of incidents at whioh breathing apparatus was in use, the rate of incidenoe,
oalculated as the number of attendances requiring the use of breathing apparatus
per 1 000 fires attended in dwellings, was Imver than the rate oaloulated for
industrial and oOll~ercial premises. The greatest numbers of casualties, rescues
and escapes also occurred in fires in dwellings presumably because breathing
apparatus is frequently used in dwellings even for fairly small fires, in order
to gain entry and to ascertain that the evacuation of occupants is complete.
Breathing apparatus is also often needed in dwellings to fight fires in roof
voids which rapidly become smoke-logged, and in which pungent fumes may be
produced by burning roofing felt.

The rate of incidence of fires at which breathing apparatus was used both
in industrial premises and in commercial premises and professional establish­
ments, was about 12 per 1 000 fires attended in these types of premises. The
materials involved in fires in these premises are usually those which produce
most pungent fumes when ignited, e.g. textiles, chemicals, packing ma-~erials;

the buildings are often large and uncompartmented, and liable to become smoke­
logged quickly.

In all types of premises damage by fire and heat was confined to the room
or compartment of origin in most of the incidents at which breathing apparatus
was necessary. About 60 per cent of the incidents were controlled by the Fire
Brigades in less than 20 minutes and about 80 per cent in less than 30 minutes.
(Table 3). The time interval be~veen the arrival of the Brigade and the control
of fire is the only indication of the length of time for which breathing
apparatus was in use and from consideration of these it can be inferred that
in the great majority of cases half hour sets were adequate.

At about 67 per cent of the incidents 1 or 2 sets of breathing apparatus
were in use (Table 6).

In the reports considered in this analysis there was no indication of a~
breathing apparatus failing while in use, although one fireman was reported as
a casualty suffering from "over oxygenation". seven firemen were reported as
suffering from the effects of smoke and toxic gases at fires in which breathing
apparatus was used but the reports did not indicate whether these casualti¢s
were themselves wearing breathing apparatus.
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Fig.1. DISTRIBUTIOH m' HEFIJRTED TTI4E INTERVALS BETI'EEN THE ARRIVAL OF THE FffiE BRIGADES AND THE CONTHOL m'
FIRE AT INCIDENTS AT IIHICH BlllikTHIHG APPARATUS 'wAS IN USE.

(Incider,t" included in a one-in-four sample of reports from Fire Brigades in the United Ii.ingdom, 1955)



Table 1

TYPES OF IREIHSES ]}I WHICH K:.EATH]}IG ~u:'P},Ri.TUS W~~S IN USE DURmG FIRES

(Incidents included in a one-in-four sample of reports from
Fire Brigades in the United K~ngdom, 1955)

,
'-'
I

I.,...--

1

~
~d I

I 100.0351

I IPercentage
of total Fires requir:

No. of munber of B.A. per
Type of premises incidents incidents 1 000 tota.

I requiring fires attend
D.A.

I I;;
Industrial premises 79 22.5 11.9

Transport, public utilities 16

I
4.6 7.0

and service premises

Commercial premises, offices, 71 20.2 12.5
professior...al es tablishments

Houses and flats 130 37.0 5.5
Other buildings 31 8.8 2.5

Ships and other outdoor 24- 6.8 0.3
! hazards
i

ITotal

Table 2

EXTENT OF DAMAGE :JY FJTIE AND HE.d.T TO PHRI.I3ES ill INCIDENTS
Y{EI:El}E BREliTHING /lPP.AR.~l'US W:A.S IN USE

(Incidents included in a one-in-four sample of reports from
Fire Brigades in the United Kingdom, 1955)

20.2

37.0

71

130

8.5

0.6

0.6

31 I 8.8

24 I
I
I

. t
37.6 1351 i100.0

I

14.8

2

2

37

30

52

9

132

4.0

6.3

6.3

11.7

42

o.

14

j

41 I
78 1

221

22 I

Damage by fire and heat l
Confined to '! Spread i --:--

, room or beyond roomI
~ compartment or compart- Total
I of origin men~?f I

or1g1n I

Per No:---per-tNo:"T Per
cent cent I cent

10.5 79 j 22.5

16 I 4.6

Type of premises

Industrial premises



Table 3

DISTRIBU'l'ION OIl' REFOR1'ED 1'DIE INTERV,J,S BETWEEN
ARRIVAL OF BRIGADE lIND CONTROL OF F'IRE

( i. e. PROBABLE TDIE }'OR 'wHICH "HEATETI'1G j;pp_a:~TUS

, 11"S REQUIRED)
(Incidents,inoluded in a one-in-four swuple of reports

from Fire Brigades in the United Kingdom, 1955)

Time in' mins , No. of Per cent Curnulative
, fires of total ;t; of total

0- 5 36 10.2 10.2
5-10 72 20.5 30.8

10-15 58 16.5 47.3
15-20 40 11.4 58.7
20-25 41 11.7 70.4
25-30 27 7.7 78.1
30-35 16 4.6 82.6
35-40 12 3.4 86.0
40-45 8 2.3 88.3
45-50 10 2.8 91.2
50-55 4 1.1 92.3
55-60 3 0.9 93.2
60-65 3 0.9 94.0
65-70 - - -
70-75 2 0.6 94.6
75-80 1 0.3 ;4.9
80-85 3 0.9 95.7
85-90 - - -
90-95 1 0.4 96.0
95-99 - - -

Over 99 12 3.4 99.4

Unknown 2 0.6 100.0 I
I

Total ! 351 I
I
i

"

•



• Table I>

1,E,'THODS OF EXTJNCTION USED BY FIRE 13RIG..\DES IN JNCIDENTS
WHERE BR&~THING .;PP,ill..~TUS ,lAS IN USE

(Incidents included in a one-dri-f'our- sample of reports
from Fire Brigades in the United Kingdom, 1955)

Method of extinotion

First aid methods

I Fires in
I . ;.l~ fir~s Ibuildings ,m. fires

I
wher ~- 13....... where B•.i~" f .?-n.

/- .,as ~n use ~YlaS in use Ibu~d~ngs
I 19 I 17 3 116

(5.4) (5.2) (30.4)

Water from hose reel. jets

I
I Jets from pumps and hydrants

Hose reel jets and jets from
pwnps and hydrants

I
I Hose reel jets or jets from
I pumps and hydrants and first
I aid methods

~ Total

185 180 5 280
(52.7) (55.0) (5",.5)

89 79 1 634
(25.3) (24.1) (15.9)

47 44 7
(13.4) (13.5) (-)

9 7 ...
(2.6) (2.1 )

349" 327 ! 10 251

" There were two incidents at which B••;. was used although the
fire VIas extinguished before the arrival of the Fire Brigade.

Note: Figures in brackets are percentages

Table 5

THE NUMBER OF JETS OPEfu~TING ON FIRES l!HERE
:LlH:&\THJNG ";PP,·J.LTUS iii.S IN USE

(Incidents included in a one-in-four sample of reports
from Fire Brigades in the United Kingdom, 1955)

,
Comme~cial I I

I pr-enu scs ,
Number of jets' Industrial offices, Houses and

Total
operating I premises professional flats

establish-
ments I

1 2}
..

31 64 1"18
I

I
(30.7) (47.6) (50.0) (41.. 2)

I

I
2 . 30 12 47 89

I
(40.0) (18.5) (37.0) (3.3.3)

I
3 10 12 9 .31

(13.3) I .(18.5) (7.1 ) (11.6)

4 I 4 3 I 4 11
(5.3) (4.6) 1 (3.1) (1+.1 )

I I5 or more 8 7 3 18

I (10.6) (10.7) (2.4) (6.7)

I 75 I 65 I 127 I 267
(100.0) I (100.0) I (100.0) (10:l.0)

Figures in brackets are percentages.



Table 6

Nill'UBER OF SETS OF BRE.i~THING .:~PP.:Jtt..TUS
Dr USE ~~T FD.1ES

(Incidents included in a one-in-four
sample of reports from Fire Brigades

in the Unitecl Kingdom, 1955)

Numbers of : P<:lrccnta~.
sets of B .l~. No. of j of total, incidents incidentsin use

1

46
I

1 i 13.1I

2 189 53.8
3 34- 9.7
4 36 10.3
5 11 3.1
6 9 2.6
7
8 6 1.7

I More than 8 8 2.3
I

I 12 3.4i Unknown
I

: Total .351 100.0

THE TINili TJJCEN TO CONTROL THE FffiE IN
INCIDENTS IN WHICH MORE THi,N EIGHT

ssrs OI!' BRE.".THING ~~PP.:·Jl.~TUS \/ERE HI USE

i·
I

Numb er of sets
of B.i~. in use

9
11
11
12
12
14
16
20,

Time to
control fire

45
24
61
84-

143
93
20
55

I N f j Percentage I
Make of B.A. o. 0 of total

!inCidents incidents
;

"Salvus" : 103 29.3
lIProtoH

,
132 37.6I I

lISiebe Gormann i 2
1

0.6
"Lungavox" , 3 0.9
lICompressed , 29 8.3

air ll
,
I

,':Proto and
I

27 7.7
SalvusH I

other I 14 4.0
combinationsi

Unknown f 41 11.7

Total
,

351 100.0,



•
Table 7

THE NUMBERS OF PERSONS RESCUED AND ESCAFED, ,li'!D FATAL ,\ND NON-F"TAL
C,',SUJlLTIES IN ?ffiES '"HERE BR&.THIlm ,UOPS.'UTUS iLS nI USE

(Inoidents included in a one-an-t'our sample of reports
from Fire Brigades in the United Kingdom, 1955)

F'atal
casualties

9
( 6)

6
( 2)

Type of premises

Industrial premises

Transport, public utilities
and service premises

Co~ercial premises, offices,
professional establishments

I
,Pel'sons : Persons INon-fatal
, re8cuedl escaped casualtiest---------I' j, r---t-------i

2 , - I 6
(1) i I (4)

I - i_I
i I

!
I

Houses and flats 41
(20)

4
(3)

29
(16)

12
( 9)

other buildings 2
(1 )

Ships and other outdoor
hazards

2
(1 )

1'0tal 49
(23)

48
(28)

Fi~lres in brackets are numbers of incidents.




