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’ ; SUMMARY : -
Fires in road vehicles increased from 10716 in 1963 to 15188 in 1968,

~the year on which this report is based. About half of the fires

(6892 in 1968) were in cars. This is a rate of 0.64 fires per thousand
licenses. Lorry fires numbered 3900 in 1968, and, like cars, had been
increasing steadily over the previous five years. Fires in motor cycles
decreased to a level of 1348 in 1968 (1.02 per thousand licenses). Fires
in tankers and buses, although small in number approximately doubled in the
five years 1964 - 1968. This coincides with the greater use of rear-engined
vehicles, but there is no evidence to suggest that these vehicles are a
greater fire risk.. It appears that the numbers of tanker and bus fires in
which liquids other than petrol and diesel fuel oil were.ignited initially
would be sufficient to explain this increase. The fire incidence rate for
goods vehicles is estimated to be about 3.16 per thousand licenses and that
for buses is as high as 5.27.

Car fires are most frequent during the later papt of the day and lorries
between 0900 and 1500. This may be related to the mileages covered. Sixty

. seven per cent of motor cycle: fires occur after 1500.

The most important sources of ignition in road vehicle: fires are wire and
cable (4752 fires), engine (4264 fires) and mechanical heat and sparks (1044
fires). This last cause and 'ashes and soot' were major causes of lorry fires.
An increasingly frequent source of ignition is malicious ignition, having risen
from 68 fires in 1963 to 436 in 1968.

In 4112 fires petrol was ignited and insulation accounted for 4020 fires.
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Road vehicle fires do not usually spread and about 27 per cent are
extinguished before the arrival of the fire brigade. The figure for
cars is 33 per cent and for buses 28 per cent. For lorries the percentage
successfully quelled is only 17. First aid fire~fighting by removal or
disconnection, smothering or buckets of water generally appears to be more
successful than using extinguishers. :

Three .coaches needed to. be evacuated during the year. There were

- 31 fatal fire casualtiés::in vehicles and an estimated 212 non-fatal
‘casualties. The overall casualty rate for vehicles was 16.0 fire casualties
per thousand fires - this rate was substantlally higher for tankers (34.1)

- and motor cycles (27.4)

KEY WORDS: Casualties, cause, crash, extinguishing, fire statistics,
incendiarism, spread, vehicle.
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FIRES IN ROAD VEHICLES 1968

by
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INTRODUCTICN

New developments in design and materials used in vehicles have prompted
questions about the fire hazard in road vehicles. Increasing numbers of
vehicles on the road have given rise to a general upward trend in road
vehicle fires, g.trend'which is more serious with some types of vehicles
on 1968 statistics1;‘at the same

than others. This analysis is based mainly

time it makes comparison with 1963 figures. No account is taken of vehicles
that catch fire in buildings, e.g. garages. :The figures for 1963 and 1968
are both estimated from one-in-four samples of ;eports.' ‘
ANNUAL INCIDENCE OF FIRES AND LICENSES '

The annual incidence of road vehicle fires attended by fire brigades in
the period 1950 to 1968 is shown' in Fig.1. and sub-divided by type of vehicle,

for the period 1963 - 1968 in Table 1.

Nable 15Fi;gs inRoad Vehicles 1963-~1968 -

- _ —
| Type of vehicle | 1963] 19641 19651 1966} 1967 -1968
| TOTAL 10716 111890 § 11969 { 13193 | 14017 15188 |

S M 1 ! : ’
! Internal combustion engine | 10624 !11690.§11788 :13024.313913 ; 15060 -

] }
i Cars 4048 T 4374 | 4664 . 5636 < 6293 ' 6892 |
! Lorries | 2880 i3_1_6o 13241 7 3337 3556 . 3900
; Vans, shooting brakes, i | ! i ' i '
i landrovers i 1320 ; 1504 ;.1437 ' 1595 1871 ° 2040
. Motor cycles, scooters i 1760 ° 20561 1785 1742 ; 1411} 1348
i Coaches, omnibuses ;o 256% 190 239: 307: 330! 416
i Tankers : . 132 | 1103 .186; 193 : 242 264
; Mobile ceanteens and shops 156 | 150 162 ; 1423 128 . 132 |
:  Other | T2 146 74: 72% 82! 68 .
| Electric and other 92! 200( 181 ; 169 ; 104 - 128
. ! 1 i




It is difficult to make a complete comparison with the numbers of licenses,
. because the classification used,fdr the fires does not completely agree with
that used for licenses in the Annual Abstract of Statisticsz. It is possible,
however, to make comparisons in the case of cars, motor cycles and omnibuses,
and this has been done in Tables 2a, 2b and 2c and Fig.2. The tables also give
informatiQe{in relation to vehicle - kilometres based on a Road Rgsearch

Laboratqry*Report3.

Table 2a:Fires in cars related to licenses and vehicle-
kilometres, 1962-1969

T965]™T963] 1964] 1965] 1966] 1967] - 1968

Fires in cars . 4012| 2048| a374| 4664} s5636] 62931 6892

Licenses{thousanis) ' 6560| 7380| 8252| ‘8922 9522| 10312} 10825

Fires per million licenses 612 549 . 530 - 523 5921 ° 610{ - 637

Vehicle-kilometres , '
travelled by cars(millions) 83744 |91436[105685( 115811 (126509 |137065 [145496

Fires per #jllion vehicle- . - I E
kilometres = . |0.048 10,044 [ 0.041] 0.040| 0.045 | 0.046.; 0.047

Table 2b: Fires in motor cycles and motor scooters in relstion
to licenses and vehiee-kilometres, 1962-1968

196211963 1964 | 1965 1966 1967 1968

Fires iﬁ motor cycles h Rk . . .. .
and motor scooters . 17881 1760 | 2056 1785 ’ 1742 1411 1348

Licenses(thousands) . 1869 | 1849 ,1838ﬂ2*ﬁ1§?1 1501 | 14461 1328
Fires per million licenses 957 { 9527| 1119 | 1043| 1161 | 976 | 1015

Vehicle-kilometres travelled
by motor cycles,etc. : . -
(millions) 8654 | 7566 | 7545 6668 | 5969 | 5165 ¢ 4703

Fires per million vehicle~- .|0.207 0.233 0.272 0,268 0,292 1 0,273 {0.287
kilometres C ' ' :

I




Table:2¢c Fires in coaches,omibuses and minibuses in relation to
licenses and vehicle-kilometres, 1962-1968

: — —— 1
! 119627 1963] 1964119651 1966] 1967 | 1968

PR TN VTN

i Fires in coaches,etc. ?_ 226% 256; 1903 2394 '507§ 330§ 416

Licenses (thousands) .9 e2; 82! &2 794 79* 79
2317 2915 3886} a7 5266

3948 3950 3914 3888 3793 3817

4

e e ———

t :
I Fires per million licenses ; 2861 3122

rernrlo—aar e

i
L

5

Yehicle-kilometres(travelled;
by coaches,etc (millioms) . 3977:

R
i)
]
|
|

Fires per million vehicle~
kilometres O 057;0 065 0 048 O 061 O 079 O 087 0 109

I } | : i L

Fires in cars sppear to¢ have increased at a fasterirafé than licenses in
the last three years considered. Motor cycles have a higher fire risk than cars
in relation to the numbers at risk, but the fire rate pérlﬁiliion licenses for
motor cycles remained roughly constant;fdfer buses, the fire rate almost
doubled in the seven year period. . -

When ‘the’ flre frequencles are related to the estlmated vehlcle—
kilometres travelled, it can be seen that cars had a constant rate (0 047 fires
per million kilometres) during the perlod 1962—1968 but for motor cycles ‘the
rate increased by about 40 per cent and for buses by about 100" per cent in’
the same period.

-AGE OF VEHICLES

The ages of vehlcles involved in fires are frequently omitted from fire
reports., Where they are: glven however they are recorded for statistical
purposes and the dges of cars involved in fires in 1968 are shown in Table 3.
Little can be deduced from the table, but there is no indication that age is an

important factor in the occurrence of fire.



Table 3:Age of care involved in-fires 1968

Date of manufacture

No.of fires

_TOTAL

6892

1944 and before

1945 - 1949
1950 - 1954
1955 - 1959
1960
1961
1962
1963

' 1964

‘1965
1966
1967
1968
Not stated

32

24
236
932
464 -
420
300
360
464
404 -
416,
336
268 - -
2236

'LOCATION OF VEHICLES INVOLVED IN FIRES

As already indicated, this report 1s concerned with vehicle fires iﬁ
the open and firea in buildings have not been included in the analyses.
Table 4 shows the locations of cars at the time at which they were involved

in. fires durlpg 1968 ,maat ‘beingreh. roads,

Table 4:Location of cars involved in fires, 1968

Pt

Location of fire

!
|

" No.,of fires

TOTAL

6892

T - sk W . G RLTTETNL 4 AT 2w s e gt

Roads or streets
-Motorways

‘Field, open land

Car park

Garden
Garage,forecourt
Yard(miscellaneous)
Other(specified)
Unknown or not stated

5520
116
364

- 280
220
184
104

24
80




MONTH, DAY OF WEEK AND TIME OF DAY OF FIRES
The number of fires in road vehicles varied slightly from month to month
during the year, but no statistical significance can be attached to this
variatidn. The only exceptional figure noted was in the 1963 statistics which
* ghowed that there wes a marked peak in the number of car fires in December
.(492 against a mean of 332 for the other 11 months of that year). Motor cycle
1fires are more common in the summer than other times of year. (This is probably
related to usage). There is no significant varlatlon between days of week
- . for any class of vehicle.
" The type of vehicle is related to time of call in Table 5 and the

'proportione of fires at the different hours of the day for various types of”
-.vehicle (on a moving-average basis) are shown in Fig.3.

Table 5:Type of vehicle in relation to time of call, 1968

S

B

Type of vehicle

- ot = vaeg

. Time of call TOTALECarsELorries Vansg,etc] Motor | Coaches |Tankers|Other

e ———

N : _ cycles!|omibuses!
TOTAL 15188}6892‘ 3900 2040 1348 | 416 264 | 328
Ao i e e J o —e . e j e 4 . ¥ - -
LT O RIS UU L T I UL KNI D EE S L
! 02059.9%) ﬁﬁi1605'668 Yo RTINS RN YNCT RRRIC P RS KTV
|

'
“r

4
; 03 00-05.59 ! <456 ‘172r A9 ae (T2 g 4 5in cboone iosn8 o8
P 06 00-08 59 ! :1 276r '456 T 356uc\-:>29§': :( |9_2.'\\(; gr, ) " 50 R "’44 ; 60,
. 09.00°11.59 1122401 @287 '828™ ' /316 7, ‘88 : ' i64 64 'y 52 !
1 12700=14.597172452" "9525"”7847““‘"“380‘“ ‘192"“?”"'52"" "36 T T 56 T T
v 15.00217.59 i-2584 11765, 644 -1 ..320. ]:256 .} - 80, }..56. 5.527
{ 18.00-20.59 i 2724 1452* 43271 320 344 | 96 20 | 60
! 2100£23% 59 1 2284111188} 384"“;““292"’5308J i3~"48" 28 - 36 '
Q cNot stated, 1= ,0r §,4 h£u~ namrad mhacabm L Gfe | crabs s gl
unknown I I 4 g8 | - - - -
Lﬁ Y aso <0 At ga ot :ﬁrz et gucﬁa Lo Teed Ep'\n g AL oo
el ni phrads o o rle BSOPedl a i ¥ oo i anagr tpar o e gy U
From the table 1t can be seen that flres in lorrles are most frequent

if viciav ol CITT N PR AN RN RDA
during the hours 0900- 1500 and that car -and motor cycle flres are most

prominent during the later part of the day{*thls ls'reflected*by 'the generelig
pattern 6f ‘adecidert ‘statistica?. "It has éléb“ﬁeen'éﬁowﬁB:tHét‘én'ﬁotofWEYS
fires are most likely during the hGiirs 060021200, ‘and that +his 15 ‘robably -
connected with the fact that lorries, which are a greater risk on motorways
than other roads, do a substantial proportion of their mileage during these
hours. L

There is some slight evidence that the fire pattern according to the
time of day has been changing particularly for cars {which account for about
half of the fires in road vehicles); it does not however appear to be the case
with lorries, motor cycles or buses. Relavent comparisons are shown in
Tables 6a and 6b.

-5 -



Table 6a:Time of call to fires in road vehicles, 1963 and 1968

! Time of call !
| night.| 0300~ {0600~ {0900~ |1200- |1500- !1800- [2100- } Not |
Year| TOTAL|-0259 |0559 0859 |1159 11459 {1759 2059 2359 | stated |
1963 107121 836 | 304 | 852 1516 1464 r1884 1972 ‘i 1884 | - |

H(7.9%)1 (2-8%): (7.98)| (14.28)| (13.78)} (17.6%)] (18.4%): (17. 6%)* ;
1968, 151881 1160 | 456, 1276 | 2240 | 2452 | 2584 | 2724 P12 ]
L H7.68) (38 o%) (8.4%); (14.78)| (16.2%){ (17.08)| (17.9%) (15.1%){; (0.1%) |
TI ; ‘ l . | . l :“;
.Table 6b:Time of call to fires in cars, 1963 and 1968
{ : . |
! 1 Time of call
' b
4 Mid- | |
.. |nieht {0300~ }0600- |0900- | 1200-. |1500- {1800~ | 2100~
Year|TOTAL| -0259 [0559 {0859 {1159 | 1459 11759 |2059 2359
1963} 4048| 412 | 96 | 196 | 360 916 | 912
| (10428) | (2.4%)| (4.5%)} (8.9%) (10 6%) (16.08) (22.6%)| (22.5%)
1968; 6892| 668 | 172 | 456 | 828 952 | 1176 | 1452 | f188
l (9.7%)| (2:5%)| (6.6%)1 (12.0%) (13. 8%)1(17 %N (21.18)] (17.2%)
L .

It can be seen from Table 6a that, for all vehicles, the proportioén of
fires in the period 1200-1500 increased, whereas in the period 2100-midnight

although there was an increase in numbers between 1963 and 1968, they decreased

a8 a proportion of the whole.

It is possible‘that.these changes have come sgbout as a result of a change in the

usage pattern, but there is no evidence available to verify this.

CAUSES OF FIRES AND MATERIALS IGNITED

The type of vehicle is related to the source of ignition in Table Ta

(for the year 1963) and Table 7b (for the year 1968)

Table 66 shows the same to be true for car fires.



Table 7a:Type of vehicle in relation to the source of ignition, 1963

- ——

Type of vehicle

! m

: I
h N 5 0 QO
& B O 4
i Source of ignitien : . |38 o
;' of fire : n o &a @ m o
i ; A ® K 23 8 £
! ! ) [N o o © o o 'é O
: i H 4 | 4 e =4 o 5 Es
: ! [43] Q ] Qo O O g o -+
g _ ifTOTAL &1 »—‘1\0 = = = O 0 B o
: ; ' T T
! TOTAL 110716 [4048 [2880 |1320 {1760 | 256 132 {320
{ ELECTRICAL B
g Wire and cable : 3092 [1600 | 500 456 | 316 | 88 16 [116
i Supply apparatus® i 328|108 68| 20| 104 12 4| 12
! Others i 60| 36 ~-| 16 4 - -1 4
i 0IL(including petrol) ; e
! Engine » 2844 [ 8767 480(.324 ho16 | 76 40+ 32
i Other i 128 76| 8; 201 4 | - — |20
i ; t '
| Mechanical heat or sparks | 784 | 112|500| 28| 28 | 48 ;64| 4
: Smoking materials i 772 264 3164 132 | 20 12 -128
{  Crash or collison J. 420 248) 44| 60| 64 - -1 4
! Ashes and soot 1 s528| 4l516)] -8 - - -] -
{ Malicious ignition . 681 44| 16| -| 8 - -] -
| Children with fire o204 100 32| 52| 12 - -] 8
: 'Matches,taper,naked light ! 184| 88| 24| 28| 40 - -| 4
é Spontaneous combustion 16 -1 12 - - - i -] 4
¢~ Rubbish burning 68 81 40 8 8 -0 | 4.

A ) 1 1
OTHER KNOWN CAUSES . 264 32| 124| 32| 24 4 4l aa

L UNKNOWN . 956| 452| 200] 1367 112 16 | 4136
! ! L

*To be comparable with Table 7b, this row must be added
inte 'CIl-engine?.




Table Tb:Type"of vehicle in relation to_the source of ignition, 1968

R

i}

i_ h _ . Type of .wvehicle
] . Source of ignition e & [N RSN
] of fire B
| @
: 3%
1 °3| o
-J ' L#] -§ b D’J_ gg g ‘Uj
| -7 1o |85 53 | 8 |5
; By |8 (88l aE |35 |£
TOTAL| & [S |8 [E2=f|Ss & |o
TOTAL 15188 [6892 {3900 [2040 {1348] 416 | 264 328
| ELECTRICAL b | | S
Wire and cable - 4752 fp6go| 748 | 7961 252 156 | 36} 84
‘Other o 1121 36 - 4 8 - -1 64
OIL(Including Petrol) | : i .
Bngine 4264 H980 | 724 | 584 | 728{ 128} 68} 52
Other : 64 | 16] 20| 81 4 - 4§12
Mechanical heat or spreks | 1044 [ 104|708 | 28| 4! 92| .104| 4
! Swmoking materials : 732 | 300 | 264 | 1281 12: 8: 41l16
:Crash or collision 644 {460 36| 36| 96| - .8 8
i Ashes and soot 528 41 520 - -] co- ~i 4
! Malicious ignition 45212281 80| 92§ 32 81 8.4
"Children with fire 436 {1721 160 | T2 123 41 412
"Matches,taper,naked light 92§ 28| 24 16§ 16 4| - ﬂ 4
‘Spontaneous combustion 681 -] 64 - ~ o= =i 4
* Rubbish burning 64 41 56 - - - 45 -
: ‘ ! ' :
OTHER KNOWN CAUSES 316 (1003136 | 281 41 -1 8140
UNKNOWN 1620 | 780 § 360 | 248 1 1801 16 | 16720
' i 1

.*Electrically operated vehicles

From these two tables it can be seen that the largest single kmown
causes of fires in road vehicles are electrical wire and cable, engine,
mechanical heat or sparks, smoking materials and crash or collision.

Considering only the 1968 data, 38.9 per cent of car fires were
attributed to wire and cable and 28.7 per cent to the engine. Both of these
causes were also prominent in lorry fires,-accounting for 19.2 per cent and
18.6 per cent of the fires respectively. Two other important causes of
lorry fires. were ashes and socot, and mechanicsgl heat and sparks. The
latter was shown to be a serious hazard to lorries on motorwayss. Faults
connected with the engine accounted for over half of the fires in motor
cycles and motor scooters. The cause distribution for fires in vans, etc.

-8 -



was similar to that for éars. Although fires in tankers were not very nﬁmerous,
they doubled in frequency between 1963 and 1968, Table 7b illustrates the very
serious froblem of tyre.friction, which accounted for nearly 40 per cent of fires
in tankers in 1968. It was alsé an important source of ignition in bus fires,
and ranked third behind wire and cable (37.5 per cent) and engine (30.8 per cent).
Comparison of Tables 74 and 7b reveals a changing pattern in the

Adist;ibution of sources of ignition. In particular, malicioué-ignition, thought
‘to be a generally under—estimated cause of fifes6 roge from 68 incidents in
.1963 to 452 in‘1968, a six-fold increase. Firegs attributed to the activities
of children and unknown causes both increased faster than the overall incidence.

';There was- a8 significant change. in the'éource.of ignition distribution
between 1963 and 1968 for all types of vehicles, but this did not apply-to
tankers, and coaches and ommibuses although these two types of vehicle héd
the‘shaipesf overall increase. In cars,-malicious ignition incidents showed
‘a five-fold increase'ahd fires attributed to the engine doubled. Howevéf;
‘fires attributed to smoking materisls remained nearly constant. ' Overall,
lorry fires increased from 2880 to 3900, and those due to the act1v1t1es
‘of children and malicious 1gn1t10n both increased sharply, although neither
‘of these became ‘a major cause of lorry fires. The four major causes 6f lorzry
fires prev1ously quoted. (i.e. wire and cable, engine,mechanical heat and
ashes and soot) dif not increase faster than the overall rate.
| For motor cycles and scooters not only did the overall frequency decrease
‘but there was also a decrease in the proportion of engi#e'fires from 66 per
-cent in 1963 to 54 per cent in 1968. On the adverse side, arson was an
increasiﬁg source of ignition, although not a major cause. The cause tfends
Wlth vans appear to be- 51m11ar to those in cars,

Although fires in tankers and buses show the most serlous increase

overall, it is difficult at this stage to pin point the reason for the increase.
The materials ignited are related to the type of vehicle in Table 8a (for
1963) and Table 8b (for 1968).



Table 8a :Type of vehicle in relation to the material ignited firstfﬂ1963
]. ] : . N . . . : -

T e i

: Type of vehicle
! B
| . i o
s Materials ignited ! - 0
i . ) o 0 2]
first : ) 5 © o
: + om | oa m |
| o |° g | S8 8 | &
: - -t - Q0 S o o @
o f | @ Lo | aE <
& ] S O O (] g P P
- ¢ |g. |=a|© E4 o
ToTaL (¢ |7 [ ‘ ‘
| TOTAL 110716 54048 2880113520, 41760 § 256 | 132520
| Petrol,lighter fuel ; 3048%1044? 88 4121488 | - 4112
¢ Insulation-confined to or é 1 J ' é ! .
! material to which fire | | i # : ' : R
i  first spread unknown 2876 {1520} 5761 404§ 112 3 112 . | 361116
: Upholstery 436§ 3087 52] 60 8 : 8 -1 -
{ Rubber, tyres 3404 201 276! 8 4 1 12 12§ 8
i -Paper,packaging,wrapping 6441 1001 424 48, 32 ; 8 -1 32 .
% .Diesel Qil,fqel oil 186 . -1100; 4; 0’ 28 241 -
? Textiles 148 961 32¢ 8! 4 Po- 44
: Lagging 40} 243 -1 127 -1 4 ) -
i Floor covering . | 761 48% 4} 20f - i 4 -| -
Structure and fittings Y1527 24) 721 32¢ - 1 12 -4 12
i . Agricultural and i : ' : | | g
i Forestry produce 52f - 36 121 - - ! -i 4
: -Gases ] ' . . 36 = 1} 16 - :‘ _ .'!f 20
:. Carbonaceous minerals and | ' : | : .
: dericatives(solid) 281 -; 200 ~j -1 "= 4} 4
; 0Oils and liquids not d ; é' : . ey :
i elsewhere dpecified 2807 80 212y 24: -} 32 162_16
| Other (specified) 832] 324 | 288] 104] 8 | 20 321 56
Unspecified waste 52431 163 476! 241 - } = S~ 8
- Unknown 948 444 224h 132!.104 16 -1 28

=10-




Table 8b:Type of ﬁehicie in relation to the material ignited first,1968

Type of vehicle
. Material ignited
first
[12]
w O
2o
o O 4]
TOTAL n |2 |83 |2g | o
S1e lun |22 |8 |,
n '[: ] [l o] O o ,.E 2
8 s | & |55 | 85§ § | 8
o A = =5 |© 0 B o
TOTAL - : 151886892 390002040 11348 | 416 | 264 528
Petreol,lighter fuel - 411212300 88) 6081020 36 16| 44
‘Insulation-confined to . ] - s
| or material to which _ F !

fire first spread , ﬁ

unknown , : 40201423124 708% 608 96 4 144 361116
Upholstery , 5921.388f 68] 116 4 | . 4 -112
‘Rubber, tyres 3721 244 2961 16 - L 16 | 207 -
Paper,packaging, ' . ‘ '

Wwrapping o : 3607 36 2561 44 8 i - 41\ 12
Diesel o0il,fuel o0il 352 41 220 44 - a 48 32‘ 4
Textiles R | 3281 108§ 132} 56 8 4 8112
Lagging 240| 156§ 28F 32 - 4 4 161 4
‘Floor covering 1361 116y. 4{ 16]. - - -] =
Structure and fittings 881 161 36 4 - 12 -1 20
Agricultural and ' ‘ | ‘ ,

forestry. produce . 72 4y 52 8 -1 = 41 4
Gases. . 521 - 8 16 12 - ! - -1 16
Carbonaceous minerals and ; i

derivatives{solid) . 48{ .-| .48 - - % - -1 =

0ils and liquids not i

elsewhere specified 7161 152; 320{ 76 16 72 68112
Other (specified) . 944 | 264) a84] 72 8 | 40 32 [ 44
Unspecified waste = 828( eof 708{ 36 8 { 4 | ~-[12
Unknown 19281 9444 436| 2927 180 j 32 281 16




From Table 8b it can be seen that in two-thirds of the car fires petrol
or insulation was ignited. In the case of motor: cycles, nearly 83 per cent of
fires resulted from the ignition of petrol or insulation; for vans the
percentage was about 60. W1th commercial and public serv1ce vehicles 1gn1t10n
of oils and liquids was qulte frequent, and over a third of the ‘time’ in” ‘buses
involved insulation. About one-quarter of tanker fires resulted from the

~“ignition of oils and liquids other than fuel oil and petrol.  In buses and
- tankers these inéideﬁts'increased_sharply between 1963 and 1968. Incidenté
_involving diesel o0il and fuel o0il increased in buses and tankeérs at about fhe
-seme rate as the overall increase in vehicle fires. AR '
“EXTENT OF FIRES " | '

The extent of flre is related to the type of vehicle in: Table 9 and to
- the source of 1gn1t10n in Table 10.

« . Table 9 Type of vehlcle in relatlon to extent of fire, 1968

j - — ] T . -
N . j : Confined { Not confined "} ="
Lo Type of vehicle - TOTAL L enicle | to vehicle.
i__TOTAL | 15188 E 14932 256 i

i L i .

! Cars - 6892 ; 6800 -© !~ 92 -

: Lorries . 3900 3856 .0 44 o

i Vans,shooting brakes,landrovers| 2040 ! 2004 36

. Motor cycles,motor scooters ' -; 1348 ! 1300 : 48. & . -

‘ Coaches,conibuses ‘ i 4186 ! 396 '; 20 . . T

¢ Tankers . 264 256 L8
i Other . a 328 320 8.~ '-1
i , : o ¥

Table 10:Sourde of ignition in relation to the extent of fire, 1968 .. .-

[ : ; : —

E Source of ignition of fire lTOTAL itgoﬁgigzie Nii 2:3£i3i?_

1 )

| TOTAL - 115188 {14932 § . 256

| ELECTRICAL A i S

| VWire and cable % 4752 4736 ii 16

i Other , { 112 §- 112 i - ,

i _0IL{including petrol) i i :

| Engine 4264 4224 ; 40

i Other . _ 64 64 ¢ - 4.

i  Mechanical heat or spraks 1044 1040 ; 4 ,

; ‘Smoking materials 732 708 24 =

E -Crash or collision 644 596 . - 48 '

: Ashes and soot 528 528 1 - T

i Malicious ignition 452 420 ! 32 ;
Children with fire ;436 408 ¢ 28 i
Matches, taper,naked 1ight i 92 88 4 !
Spontaneous combustion 68 68 - ]
Rubbish burning 64 64 -

OTHER KNOWN CAUSES 316 312 4 i
UNENOWN 1620 1564 4 56 . §
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Tables 9 and 10 show that only 1.7 per cent of vehicle fires spread
beyond the vehicle ofiorigin, comparing very favourably with the 7.7 per cent
of all outdoor fires that‘spread beyond the hazard of origin1. Tanker, bus
and motor cycle fires are showh ‘to be the most likely to spread. It is not
surprlslng that crash flres are more 11kely to spread than other fires.
Mallclous ignition fires are known to have a high chance of SPreadlng in
buildings7 and fires due to this cause in road wvehicles are shown to be more
likely to spread than those from other causes apart from crashes.

METHOD OF EXTINCTION OF FIRES

- A significant factor related to the size of fires in road vehicles is the
proportion tackled before the brigade arrives. Nearly 27 per cent of road
vehicle fires are extinguished before the arrival of the fire brigade compared
with 19.5 per cent of all ocutdoor fires. The methods of extinction used are
shown in Table 11 and the success of fire firefighting before the arrival of
the fire brigade is related to type of vehicle in Table 12.

Table 11:Method of extinction of fires in rosad vehlcles, 1968

Extinguished
Method of extinction before arrival of BExtinguished by
.TOTAL .. ipublic fire brigade|public fire brigade
TOTAL ' 15188 4088 11100
! Small means: ‘ T
' Extinguishers 2948 1432 1516
ﬁ Removal,disconnection
! ete, 872 448 424
{ Water from buckets, :
Ammersion 636 596 40
Smothering 340 320 20
Allowed to burn out 308 296 . 12
Sand,earth etc 184 180 4 A
Beating 128 124 4 :
Water from stirrup or ’
hand pumps 40 _ - 40
% Other small non- =~ ‘
| chemical means : 560 - 544 ' 16
Combination of above = . 72 72 . -
Water from garden hose 64 48 - 16
Hose reel jet using ' '
original supply in
tank ’ 7636 24 7612 )
j Hose reel jet using ' :
more water.than that : . .
in tank 164 - 164
jJets from pumps and )
hydrants . 1220 4 : 1216
Other 16 - 16
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Table 12:Fire fighting activity in relation to the type of
vehicle, 1968

Fire fighting activity

| Type of vehicle Tackled before arrival Not tackled
; - of public fire brigade before
_ — arrival of
]TOTAL SucecessfullytUnsuccessfully| fire brigade
1 TOTAL 15188 4088 2904 8196
| -
'y Cars 6892 2252 1204 3436
! “Lorries . 3900 648 856 2396
. ‘Vans,shooting brakes o
. landrovers 2040 576 532 1132
- Motor cycles, ‘
i . motor scooters 1348 376 216 756
! Coaches,omibuses 416 116 132 168
i * Pankers 264 56 88 120
| Other 328 64 .76 188

It is likely that fires in cars, vans and motor cycles Will be
discovered féirly éromptly'and'this will have some bearing on the size of
‘the fire. There is no legal requirement for the provision of extinguishers
in private cars, or goods vehicles but there is in public service vehicles.
There were, és'$qble'11 shows, 1432 fires successfully tackled'with _
extinguishers before the brigade arrived. Of these, 712 were cars, 244
. lorries, 112 motor cycles, 240 vans, 40 tankers, 64 coaches and ommibuses
and 20 others. Slightly under one half of the vehicle fires fought with

extinguishers before the arrival of the brigade were dealt with succéssfully.
u-They ﬁere leas likely to be successful in the larger vehicles, possibly
because of delay in discovery of fires in these types of vehicle, e.g. a
- driver cannot see his back wheels from his cab and may not smell burning
"because of the length of the vehicle and his poséible distance from the
seat of the fire.,

From Table 12 it can be seen that about half of the fires in cars were
tackled before the brigade arrived and.of these 65 per cent were sucéessfully
extinguished. In buses, as many as 60 per cent were tackled before the
arrival of the brigade but the chance of a successful extinction amongst
those tackled was only 47 per cent. Only just over 38 per cent of lorry
fires were tackled before the arrival of the fire brigade and only 43 pef
cent of those were successfully put out.

Some methods of extinction used before the arrival of the fire bfigade
were more successful than others, and there was variation in the chance of-

success éccording to the type of vehicle. In cars 3456 were tackled, 1384
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T | ] o
) Extinguished |Extinguished ' Percentage
Type of wvehicle before arrival| by fire extinguished
S o : : of fire brigade  brigade ‘before arrival -

%_7 . OTAL] of fire brigade

 cars 1967 4048! 1144 2904 28.3

. . © 1968 6892 2252 4640 - ’ 32.7

| Lorries’ 1963 2880° 496 2384 | 17.2

P 1968 3900 ! 648 Cozm2 L 6.6

E Motor cycles ;1963 17601 608 -. | 1152 - 34.5

i 1969 1348 | 376 972 27.9

i Coaches and 1963 256} - 56 - | . 200 21.9

| omnibuses 196§ 416[.  116. 1300 - | 27.9

with extinguishers, but only 712 {just over 50 per ceﬁt) were successfully
extinguished. - Methods such as 'removal! (including disconnection of
batteries, etc.), smothering or buckets of water were more successful.
Seventy seven per cent of the car fires tackled by 'removal' were
successfully extinguished and about two-thirds of those wherersmothering
or buckets were used did not need brigade assistance. o '
of those‘fi;es-in lorries that_wgre tackled by 'removal', 47.5 per cent

were put out. Only about one third of those in which extinguishers were
used were_extinguished. .The same is true for fires in tankers tackled by
extipguishers.' The use of Water from buckets appears to be the most
successful type‘of first-aid:-fire fighting in motor-cycle incidents.

: The percentages of fires in bars, lorries, mofor cycles and coacﬁes
and. dmnibuses extinguished before the arrival of the fire brigade in 1963
and 1968 are shown in Table 13. |

Table 13:Rires in cars; lorries, motor cycles, coaches _
extinguished before the arrival of the fire brigade, 1963 and 1968

It can be éeen'that in:1963, 28 per cent of the fires in cars were

extinguished before the.arrival of the fire -brigade, by 1968 this figure had '

risen td 33 per céntﬂ ‘It is not possible fp relate this rise to numbers of
cars using extinguishers as no data are available.

It can also be seen that the proportion of lorry fires extinguished
before the arrival of the fire brigade remained constant - for motor
cycles it decreased from 34% per cent in 1963 to 28 per cent in 1968. For
coaches and omnibuses(which are legally bound to carry firé fighting equipment),
the figure increased from‘22 per cent in 1963 to 28 per cent in 1968, but
because of the small numbers involved this increase does not represent

a statistically significant improvement.
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CASUALTIES, RESCUES AND ESCAPES

Since this survey is based on frequencies estimated from 2 1 in 4..
sample, information on casualties, rescues and escapes is somewhat limited.
. It is known that three coaches were evacuated in 1968 Table_14xglves,.‘
details of persons sustaining injuries due to fire or smoke in road vehicle
-fires; persons suffering.crash’ injuries are not included;

Table:14 Casualties in relation to type of vehicle
(fire and smoke injuries only)-1968

; Tos

I ! No,of fires Casualties

§ . ) involving Non-fatal | Fatal

? Type of vehicle ! casualties (estlmated)”

; ‘ Sestlmated) i

i TOTAL P 212 1 3

; - ' .

; Cars _ - 104 104 ;18

i - Lorries - ' j 26 36 'S” 4

ﬁ Motor cycles,motor scooters ; 32 32 T

; Vans,shooting brakes,landrovers 20 20 l 3

! Tankers - 8 8 11
| Coaches,omnibuses , ‘ 8 8 -

B Pl

{ .

if these:figures are-related to fire incidenee; it can be shown that
the casualtj rate per thousand fires is higher for tankers than any other
.tyjpe of vehicle. The figures in the table were obtained from the 1. in 4
sample for non-fatal casualties snd from all reports of fatal casualties,
The estimated casualty rates are given in Table 15.

Table 15:Fire casualty rates per thousand
fires according to type of vehicle

L

: Fire casualties

: Type of . vehicle (fatal and non-fatal)

: ; _per thousand fires _i
i Overall rate 16.0 !

{ Tankers : L 34,1 : ?
{ Motor cycles,motor scooters 27.4 _;‘
: Coaches,omnibuses ’ 19.2 ]

i Vans,shooting brakes,landrovers ! 11.3

i Lorries : 10.3

% Others BT 12.2
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_ It can be seen from the Table that motor cycle fires appear to present
& greater life hazard than cars and that ;orry fires are the least dangerous
to life. This is not an unexpected conclusion when considering the relative
sizes of vehicles. A person on a motor cycle which is on fire is far sore
likely to become invelved tﬂan a passenéer in a car'or.a lorry.
DISCUSSION AND CONCLUSIONS . |

The last detalled analysis of road vehicle flres was based on fires
between 1948 and 1953 and it appears that, although road vehicle fires
increased from 10716 in 1963 to 15188 in 1968, the situation is better than
st the time of the earlier survey in relation to the number of licenses.
.Car fires occur at 0.64 per thousand licenses (lower than in 1948) and motor
cycle fires at 1.02 per thousand licenses (about the same as in 1948). Fires
in coaches and ommibuses increased from 2.86'per thousand licenses in {963‘t0
. 5. 27 per thousand licenses in 1968. This roughly coincides with the increased
usage of rear engined vehlcles although it is not clear from the statistics that
these influenced the fire situation. A maJor part of the increase was'ln
incidents involving the ignition of iiquids other than petrol, diesel oil and
fuel oil. It is difficuit to give a true comparison for goods vehicles since
. it is not kmown how many vans afe in fact goods vehicles. If Half of the
vans were goods vehicles, then the 1368 rate for goods, vehicles woﬁld be
3. 16 per thousand licenses,

- During the period under review the annual frequency of car flres 1ncreased
by 70 per cent. Incidents 1nvolv1ng lorries increased by 35 perAcent and
motor;cycle fires decreased by 23 per cent. .The worat increases:appesr to be
in the categories 'tankers' and 'cosches, omnibuses', which although a small
proportion of the total doubled in the period under review.

. Car fires occur most frequently in the later part of the day, whereas
lorry fires are most numerous in the hours 0900-1500. It is llkely thst

these peaks correspond with the hours when the vehicles do a major probortion
of their mileage. It appears that during the period under resiew car fires
tended to become more frequent during the day and less during the late evening.
This may be attributable to the effect of legislation on drinking introduced
in 1967. Motor cycle fires appear to be most likely to occur after 1500,

.67 per cent of the fires were during those hours,

The most important sources of ignition in rcad vehicle.fires are wire
and cable and engines, Other important known causes are mechanical heat and
sparks (of which over two-thirds are in lorries), smoking materials, crash
or collision, ashes and soot(mainly in 1orries) and malicious ignition

(this cause increased six-fold between 1963 and 1968.)
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The materials most frequently ignited first are petrol, insulation, and
upholstery. The number of fires involving diesel oil or fuel oil more than
doubled between 1963 and 1968, Incidents in which ligquids other than petrol,
diesel or fuel oil was ignited also nearly doubled, rising from 380 in 1963
to 716 in 1968, It was the sharp rise in these incidents whidh'iargeiy -
accounted for the increase in tanker and bus fires. This rise could be partly
due to an increase in the amount of flammable liguids transported by road,

Fires in road vehicles are less likely to spread than other outdoor fires.
The types of vehicles with the greater chance of spread are tankers, buses
and motor cycles. The causes most likely to give rise to fire spread are”
crash and malicious ignition, _ ' o

About 27 per cent of road vehicle fires are extinguished befdre the

" ‘arrival of the fire brigade; this compares favourably with other outdoor

' fireé. It appears that car fires are more likely to be successfully put out
| if tackled before the arrival of the fire brigade than those ih other
;VEhlcles! It appears that water from buckets or 'removal' is more likely to
give'é sﬁbcessful extinetion théﬁ an extinguisher; about 50 per cent of ‘those
fifes tackled by extinguishers are successfully put out, whereas the fiéﬁfe
for 'removal' (or disconnection of battery, etc). is 77 per cent and for -
'ﬁéter‘from buckets 67 per cent. During the period under review the'propéftion
of car fires successfully extinguished rose from 28 per cent to 33 pér’cént,
for buses it rose from 22 per cent to 28 per cent (not statistically
significant because of the small numbers involved) and for 1orriés it was’
constant at about 17 per cent. For motor oycles the prop0rt10n of ‘successful
extinctions dropped from 34% per cent to 28 per cent. ' '

‘There were three reported incidents of coaches being evaéuafe&’ih”fhe
year. There were 31 fatal casualties (fire and smoke injuries) and an estimated
212 non fatal casualties. The fire casualty rates for tankers and motor
cycles (34.1 and 27.4 per thousand fires respectively) are higher than the
overall average rate of 16.0 fire casualties (fatal and non-fatal) per

" thousand vehicle fires.
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