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COMPLETE SPECIFICATION
Improvements relating to Breathing Apparatus

We, NATIONAL RESEARCH DEVELOPMENT  ©f passage.
CORPORATION, a British Corporation estab- Also according to the invention, the cool-
lished by statute, of 1, Tilney Street, Lon- ing agent is conducted in gaseous form
don, W.1, do hereby declare the invention, through a passage or tube in the cooler, con- 55
5 for which we pray that a patent may be tiguous with the passage or tube through
granted to us, and the method by which it which the gas mixture to be breathed passes
is to be performed, to be particularly de- on its way from the breathing bag to the face
scribed in and by the following statement:—  mask of the apparatus.
This invention relates to breathing appara- A great part of the heat of metabolism of 60
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in the design of the unit to provide capacity
for the moisture which condenses from the
expired air, which may provide several hun-
dred cubic centimetres of ice in an appara-
tus designed t0 last for two houfs. The
liguid air or solid carbon dioxide may be
contamed in tubes almost entirély siitrounded

by the gas mixture breathed which is in turn
preferably thermally insulated from the am-
bient atmosphere. While it is found that the
additional weight of the apparatus somewhat
reduces the capacity of thé wearer to do work
under favourable climatic conditions, his
capacity for work under conditions of high
teriperature and humidity is greatly in-
creased.

In a second form of the invention, liquid
air of liquid oxygen is used not only for cool-
ing the gas mixture breathed by the wearer
of the apparatus by means of a heat exchange
unit, but is also used to provide the oxygen
1ieedéd,by the wearer for respiration. Breath-
ing apparatus employing liquid air to provide
the oxygen for respiration is already known
to tie art, but hquld air hias not been used
simiiltaricously in a heat exchange unit for
the purposes of cooling and dryirig the gas
mixtife as in this irvention.

In a third form of the invention, the gas
mixtaie cooled i the heat éxcliange unit is
ot oiily -used for respiration but is allowed
to tlow over the face of the wearer of breath-
ing apparatus fitted with a full- face mask.
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Figure 7 is a sectional view iflustiating de-
tails of the said face mask.

The apparatus shown in Figure 1 is of the
closed circuit type comprising a breathing
bag 1 fed with oxygen from a cylinder 2 com-
municating with the said bag through a pres-
sure reducing vaive 3. The gas mixture to
be breathed passes from the bag 1 through a
short pipe 4 into a cooler or heat exchanger
5 hereinafter more particularly described,
and thence through a flexible pipe 6 to the
face mask of the apparatus (not shown in
Figure 1). The gas mixturé éxpired passes
thro..gh a flexible pipe 7 to a purifier 8 con-
tammg a Suitable agent for the removal of
carpon dioxide and “thence through a short
pipe 9 to the breathing bag 1. An automatic
pressure release valve 10 is provided on the
bag 1. The bag 1, cylinder 2, the cooler or
heat exchanger 5 and purifier 8 together with
their associated parts are dlsposed in.a Suit-

‘able case il adapted to be carried on the

wearer’s back., .

In the ex’arﬁple ghown in Figure 2 the heat
exchanger (S5, Figure I) comprises a casing
12 of synthetic resin having insulating pro-
perties for example, foamed ‘“Bakelite”
(Registered Trademark) through the top of
which casing there extends inwardly a cool-
ing device in the form of a cylinder 13 con-
talmng solid carbon dioxide 14. The said
cylmder 13 is closed by a cap IS which may
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escapes through an opening 24. adjusted in position so that its edges fit the
The example of heat exchanger shown in head of the wearer whilst an air space is left 65
Figure 3 is gimilar externailv to that trevi- beiween the inmer surface of the mask and
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2 SHEETS  his drawing is a reproduction of
the Oniginal on ¢ reduced scale.

SHEETS 1| & 2
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