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II. METHODS

The test apparatus (fig. 1) consists of an
inverted desiccator jar (7.6 liters) sealed to an

anodized aluminum plate with a silicon
lubricant (Dow Corning, “High Vacuum
Grease”). Ports are available through the

aluminum plate opening into the desiccator jar
for the vacuum pump (positionea beneath the
test chamber), vacuum pressure gage, oxygen
inlet, and electrical connectors. Applicable
valves and switches are positioned beneath the
test chamber. The desiccator jar is covered
with a safety lid consisting of a heavy ex-
panded metal screen inside a thick Plexiglas
container.

A 1007 oxygen atmosphere was achieved
inside the test chamber by first reducing the
chamber pressure to the desired millimeter of
mercury readin~ and then performing a leak
check. Next, an oxygen flush was performed
by maintaining the desired millimeter of
mercury pressure with 100% oxygen at a
“12-pound” gage pressure setting with the
vacuum valve in the full open position. It was
previously determined by gas analysis that a
100% oxygen atmosphere was obtained in
3 minutes by this method. At the end of

FIGURE 1

Test apparatus.

3 minutes the valves were closed, the vacuum
pump was turned off, and the oxygen line was
disconnected before electrical power to the
ignitor circuit was connected.

The flame for the tests was produced by
using a paper safety match inserted headfirst
into a coil of a space heating element. The
safety match was cut to a length of 1 em.

The space heating element (Eagle Brand,
No. 660) was mounted in a ceramic receptacle.
Teflon-coated wires were used internally in the
chamber. The ignition actuating unit consisted
of a fused, spring-loaded switch plugged into
a wall outlet. In operation, the switch was held
until the match ignited.

The mice were mounted on the vertical
anodized aluminum support bracket by al-
ligator clips clamped to the right front and
right rear legs. In this manner, the mice were
suspended horizontally and the match could be
positioned vertically in the space heating coil
unit which could be moved horizontally into the
desired position.

White Swiss albino mice, averaging 35 gm.
in weight, were used for the tests. All mice
were killed with an injection of sodium pento-
barbital. They were tested in three basic con-
figurations: (1) with hair unclipped and wear-
ing a Beta cloth torso tube; (2) with all the
hair clipped and wearing a Beta cloth torso
tube; and (3) with all the hair clipped and no
Beta cloth covering. The hair was removed
with standard electric hair clippers modified
for small animals.

The Beta cloth (28 gage, 2 bar, tricot knit,
Beta glass, style 2021, woven by Prodesco, Inc.)
was sewed into snug-fitting tubes with Beta
cloth thread. One edge of the cloth overlapped
the other edge to make a seal. The mouse was
pulled through the tube until the front legs
were oxposed. The tubes were cut to the
desired length so that the hi ‘d legs were also
exposed.

The flames on the mice were started at
either of two positions for all tests, at 6 mm.









Test 4. Flame at exposed head.

Mouse clipped.

Two layers of Beta cloth (loose fitting).
Test pressure: 380 mm. Hg, 100% oxyygen.
Match burned for 12 seconds.

Mouse did not propagate the fire.

On ignition of the match an immediate flash
fire on the head of the mouse occurred and
lasted for 2 seconds (fig. 2) ; no burning other
than the match was observed after that. Ex-
amination showed that the remaining hair on
the exposed head of the mouse had burned and
that the hide in the area of the flame had been
consumed, leaving muscle structure exposed
(fig. 3). Removal of the Beta cloth torso re-
vealed that neither the hair nor the hide had
burned. The exposed hind legs did not burn.

Test 5. Flame at protected torso.

Mouse clipped.

Two layers of Beta cloth (loose fitting).
Test pressure: 380 mm. Hg, 1009 oxygen.
Match burned for 12 seconds.

Mouse did not burn.

FIGURE 2

Ignition at head.

The match burned for 13 seconds with no
other visual signs of combustion (fig. 4). Ex-
amination showed a slight gray discoloration
on the exposed Beta cloth in the area of the
match flame (fig. 5). When the Beta cloth
was removed from the mouse, the only sign
of any change was a small area, the size of a
dime, where the hairs were singed and the skin
slightly darkened at the point of the flame
impingement (fig 6). No flash fire of the
hair nor tissue burns were evident. The ex-
posed hind legs did not burn.

Test 6. Flame on exposed head.
Mouse clipped.
Single layer of Beta cloth (loose fitting).

Test pressure: 380 mm. Hg, 1009 oxygen.

FIGURE 3

Results of ignition at head. Clipped mouse wearing

Beta cloth in 1009 oxygen at 280 mm. Hg total

pressure.



FIGURE 4

Ignition at midtorso.

Match burned for 13 seconds.

Mouse did not propagate the fire.

Immediately upon ignition of the match a
flash fire on the head of the mouse occurred
and lasted 2 seconds. No other fire was ob-
served. Examination showed that the remain-
ing hair on the mouse’s head had burned. In
the area of the match flame, there was intense
destruction of the hide, leaving the muscle
structure exposed. The hair and hide beneath
the Beta cloth, the exposed hind legs, and the
Beta cloth were not burned.

Test 7. Flame at protected torso.

Mouse clipped.

Single layer of Beta cloth (loose fitting).

Test pressure: 380 mm. Hg, 1009% oxygen.
Match burned for 13 seconds.

Mouse did not burn.

Other than the match flame, no other burn-

ing was seen. Examination showed discolora-
tion on the Beta cloth in the area of flame
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FIGURE 5

Discoloration of Beta cloth at area of flame im-
pingement.

impingement. The hair and skin showed con-
siderable damage owing to the heat under the
cloth in the limited area of the flame; other-
wise, hair and tissue under the cloth were
undamaged as were the exposed head and hind
legs.

Test 8. Flame at exposed head.

Mouse unclipped

Single layer of Beta cloth (loose fitting).
Test pressure: 380 mm. Hg, 1009 oxygen.
Match burned for 12 seconds.

Mouse burned for 2 minutes, 25 seconds.
On ignition of the match there was an im-

mediate intense flash fire followed by an in-
tense fire. Periodically, blue and greenish
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FIGURE 6

First-degree burns received from flame impinge-
ment on Beta cloth; clipped mouse in 1007 oxygen at
380 mm. Hg total pressure.

flames shot out from the mouse. Examination
showed complete combustion of the animal
hide, with portions of the muscle structure
exposed. The Beta cloth did not burn, but it
was brittle and had melted in several areas.

Test 9. Flame at exposed head.

Mouse clipped.

Single layer of Beta cloth (loose fitting).
Test pressure: 258 mm. Hg, 1007 oxygen.
Match burned for 14 seconds.

Mouse burned for 53 seconds.

When the match ignited, an immediate
flash fire of the hair on the head occurred and
lasted about 2 seconds. Combustion continued

in the area of ignition after the match burned
out. Examination revealed that the left ear
and the immediate skin areas on the head were
consumed, leaving the muscle structure ex-
posed. No other burning was evident. The
flash fire stopped at the Beta cloth; the areas
beneath the Beta cloth, the exposed hind legs,
and the Beta cloth were not burned.

Test 10. Flame at exposed hind legs.

Mouse clipped.

No Beta cloth covering.

Test pressure: 258 mm. Hg, 1009% oxygen.
Match burned for 11 seconds.

Mouse did not burn.

There was some evidence of singeing on
the hairs of the exposed area, but no hair fire
nor tissue burns were evident.

Test 11. Flame at protected torso.

Mouse unclipped.

Single layer of Beta cloth (snug fitting).
Test pressure: 258 mm. Hg, 1099 oxygen.
Match burned for 14 seconds.

Mouse burned for 1 minute, 9 seconds.

The mouse hair ignited and the burning
progressed beneath the Beta cloth from the
area of the match flame impingement on the
Beta cloth. When the burning reached the
unprotected head, there was an immediate
flash fire of the hair followed by an intense
burning. The fire, however, did not reach the
exposed hind legs. The Beta cloth had “rolled”
at the hind leg area, and the burning did not
progress bevond this roll. There was no
damage of hair or tissue on the side of the
mouse adjacent to the vertical metal support.

Test 12. Flame at exposed head.

Mouse clipped.

No Beta cloth covering.

Test pressure: 258 mm. Hg, 1007 oxygen.
Match burned for 12 seconds.

Mouse did not propagate the fire.






































