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' PROTECTIVE CLOTHING FOR ATRCRAPFT CRASH RESCUE WORKERS
PART VII BOOTS
by

D. L, Simms, R, W, Pickard and Margaret Law

Summary

Samples of footwear have been tested to determine their suitability
for use as protective clothing for aircraft crash rescue workers, An
interlining of asbestos string increases the protection considerably,
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DEPARTMENT OF SCIENTIFIC AND INDUSTRIAL RESEARCH AND FIRE CFFICES' COMMITTEE
JOINT FIRE RESEARCH ORGANIZATION :

REPORT UN A SPECIAL INVESTIGATION ON THE .
PROTECTION AFFORDED AGAINST FIRE OF A PROTOTYPE
ATIRCRAFT CRASH RESCUE BOCT

1e Introduetion

When an aircraft crashes a fire may occur and increase the difficulties
of rescuing the occupants., The rescue workers are exposed to high intensity
radiation ard flame licks from pockets of fire; their present clothing does -
not give them adequate protection so spe01al clothing has been designed for
them,

_This report describes an investigation on a prototype boot, The
upper part of the boot was of white leather, flesh side out, with inter-
linings of open weave asbestos cloth backed by aluminium vynide laminate
and an inside lining of white chrome goatskin, - This part alone was
tested, as the thiclness of the sole would necessarlly give greater
protectlon against heat,

The test was devised to simulate the worst possible conditions that '

might be experienced by the wearer; the boot immersed in the flames,
A scction of the boot was therefore brought into contact with flames from
a petrol fire, The maximum temperature that the skin may reach without

" suffering a burn was stated® to be 60°C, a temperature rise of the skin of
about 25°C., The protection given by the boot has been measured in terms
of the time taken for the temperaturc of the unexposed face of the boot
to rise 25°C. The flesh acts as a heat sink which reduces the temperature
rise and it was simulated by horsemeat, :

2. Test apparatus and results

A sketch of the apparatus.used in the experiments is .shown in fig. 1.
The board A has a hole in which a square frame B.fits, holding a specimen
13 in, square in position flush with the surface. The board was placed
in position over a metal tray containing enough petrol to burn unlformly
for about 10 minutes, The unexposed face was proteccted from the flames
by an asbestos boand Ce E

The temperature rise of that face of the specimen which would be in
contadt with the skin was measured by a 28 8,W.G. copper-constantan
thermocouple, and when it reached 25°C, the petrol fire was extingulshed
and the further rise in temperature recorded,

® Ietter from Ministry of Supply - 18th January, 1954, This States . |
that contact with any material which is at a temperature of 60°C is
:qllkely to cause pain, and ultlmately damage to the skin,

Since thl? work has been carried out, further information has been .
received (1 The. temperature at which unbearable pain may be
felt may be as low as 45°C, However, in living tissue, heat is

* econducted away from the blood, and since dead mcat has been used in
these experiments a- higher. temperature may be permissible, -A
temperature Tise of 250C has been the particular value tsken in

this report and changing it will not alter the relatlve order in
whlch the various systems are ranked :
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CONTINUATION :

Preliminary tests showed that the thermal resistance of the prototype
boot was far higher than that of a atandsa~d serviec boot and of a
Wellington boot and most of tho tests therefore have boen carricd out on
this boot or on a modified form of i%, :

Noxrially, socks wouldé be worn over the foot and these were simulated
by two thick laycrs of knifted wool, )

The table bulow pives the results for the different types of specimens
used, In colu'n three the waximm temperature rise recorded during tha
expcriment is given.

Tablc 1
: Specimen ! Pime for |
{  All tested with 2 pairs of socks | lemperature Maxinun
. unless otherwise stated. " rige of 25°C;  temperature rise
' il' ‘sec -
. Prototype e I 5 00 137° in a further minute
Prototype (without socks) 2 35 45°C in a further 8 min
i : i 45 scea,
| w
Prototype (without socks, © 0 55 Tewperaturc fell
no flesh inside boot) ; irmediately.
. Prototype -(with aluminium layer | 3 05 {37°C in a further
removed ) - i . 2 min 30 scc,
l —
! ‘ .
| Prototype (without aluminium 4 10 |839°% ir a further

but with 2 layers of asbestos 3 nin 30 sce.

cloth) -
Prototype (with imner layers L4 05 1399 in ~ further
rcplaced by 2 layers of open ‘ v 14 rin 0 gea,
ki tted wool) A ; !
Prototype (with aluminium Poa 45 |
layer on outside)
e | I
: -
"Prototype (with additional layer i 3 -25 153°C in a further
of % in, asbestos millboard) 14 min O sec,
i : T e k. ity 1 8 Wby —-\.--J—.-o
Tro layers of scrvice boot ‘2 25 359 in a further
leather (with inter-layer of ; 2 min O scac.

asbcstos cloth, no socks)

F.1061/16/8"
April, 1954,
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CONTINUATION

S Conclusgions

It is important in designing a boot for use in aircraft crash rescue
work to note that:-

1. Aluminium vynide laminate is of no usc as an interior layer,
but is cffcective as an cxterior coating,

2, There is 1little differcnee between the protcction offered by
whitc leather and goatskin or two layers of lcather from the service boot,

3. Increasing the numbcr of irmmer lavers of asbestos cloth increases
the protcction time; the prototype boot with an extra layer of asbestos
cloth in place of the aluninium foil was the best combination testced, but
the asbestos cloth nay be rceplaced by wool.

4, The temperature of the foot continues to rise after the boot
has becn removed from the flamcs.  Thus the time for which the boot may
be worn is rather less than the timc given in colurm 2 of Table 1,

5, 1In vieﬁ of the uncertainty of the thermal relation betwecn
living and dead tissue the above results should be repgarded as
comparative only, :
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