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2 Claims.

1

This invention relates to a breathing apparatus
which is more particularly designed for use by
aviators or aeronauts to supply oxygen when fly-
ing in high altitudes, but this apparatus may also
be employed advantageously by miners, firemen
and others for supplying oxygen or other life pre-
serving fluid when operating in an atmosphere
containing noxious or poisonous gases.

One of the objects of this invention is to pro-
vide an improved apparatus of this character in
which the oxygen which is supplied from a suit-
able source is delivered to the user by a gas de-
mand valve mechanism which operates in re-
sponse to the breathing action of the user.

A further object of this invention is to pro-
vide an improved means for mounting the dia-
phragm of this mechanism on the body of the
apparatus.

This application is a division of application
Serial No. 466,165, flled November 19, 1942, now
Patent No. 2,399,054, granted April 23, 1946,

- In the accompanying drawings:

Fig. 1 is a vertical transverse section of the
apparatus, taken on line i—I, Fig. 3 looking rear-
wardly.

Fig. 2 is a vertical longitudinal section, taken
on line 2—2, Fig. 1 and showing the inlet of the
delivery chamber closed and its outlet open.

Fig. 3 is a fragmentary cross section of the
demand valve mechanism taken generally on line
33, Fig. 1.

In the following description the reference nu-
merals indicate corresponding parts in the sev-
eral figures of the drawings.

The numeral 10 represents the main hollow
enclosing case or housing of the apparatus upon
which the various working elements of the ap-
paratus are mounted and which preferably has
the form of a cylinder the front side of which is
open and comprises a cylindrical side wall i, &
flat rear wall {2 arranged at the rear edge of the
side wall and formed integrally therewith by cast-
ing or otherwise, and a front wall or cover {3
preferably constructed of sheet metal and de-
tachably connected with the respective part of
the side wall by an annular flange 14 projecting
rearwardly from the edge of the front wall and
engaging with the cylindrical periphery of the
side wall to which it is secured by screws 11,

Any suitable means may be employed for re-
leasably mounting this body on the harness
worn by the aviator such, for example, as the
clip 15 attached to the rear wall of the hody
and adapted to grasp a belt or strap oh the body
of the aviator.
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. 2 :

The space within the enclosing case is divided
by a partition having the form of a body 19 into
a recelving or reducing chamber {6 which receives
the oxygen at low or reduced pressure from a
high pressure source and a delivery or respira-
tion chamber {8 into which the oXygen is trans-
ferred at atmospheric pressure from the receiving
chamber and from which the oxygen is deliv-
ered to the aviator in accordance with his de-
mand for the same.

The oxygen is withdrawn from the delivery
chamber by inhalation of the aviator through
the medium of an inhaling apparatus or mask
which is applied to the face of the aviator and
which is provided with an inhaling tube 13 of the
usual character. When the aviator wishes to in-
hale oxygen from the delivery chamber the inlef
or nozzle 14 of this inhaling apparatus is inserted
in a tubular socket 15 which is formed in the bore
of s bushing or sleeve 186 mounted on the case of
the breathing apparatus. When the breathing
apparatus is not in use the outlet opening in this
sleeve is closed by a lid 81 which is connected
at one part of its edge to the adjacent part of
the sleeve by means of a hinge.

In order to use the breathing apparatus the
lid is lifted and the nozzle of the inhaler in-
serted into the gas outlet of the delivery cham-
ber. .

As depletion of oxygen occurs in the delivery
chamber the volume of oxygen withdrawn is
automatically replenished by oxygen restoring
means which form a part of the present improve-
ment and which, in the preferred form, are con-
structed as follows: i

The numeral 84 represents a gas restoring
passage formed in the partition body [9 and ex-
tending from the receiving chamber 16 to the
delivery chamber 18, This restoring passage is
controlled by a demand or control valve mech-
anism which responds to the suction or vacuum
effect produced in the delivery chamber by the
inhalation of the aviator so that when the avi-
ator withdraws gas from the delivery chamber
a corresponding amount of gas will be automat-
ically permitted to flow from the receiving cham-
ber 16 into the delivery chamber I8 and when
the withdrawal of gas from the delivery cham-
ber ceases then the flow of gas from the receiv-
ing chamber to the delivery chamber will be auto-
matically arrested. ‘ :

This demand or restoring valve mechanism in-
cludes a valve plate 85 which extends across the
outlet end of the restoring passage 84 and is se-
cured to the partition by means of screws 86
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threaded into the partition body and having
washers 87 overlapping this valve plate, as shown
in Pig. 1. A gasket 88 is clamped between the
margin of this valve plate and the partition body
to form an air-tight Joint between these mem-
bers. On its inner side the valve plate is provid-
ed with an annular valve seat 89, and its central
part has 8 valve stem guide opening 90. Between
the latter and the valve seat 89 this plate has a
plurality of gas ports or openings 81. On its
outer side the valve plate has a cavity forming a
spring seat 92. The numeral 93 represents a
control, demand or restoring valve having prefer-
ably the form of a disk made of rubber or the like
and secured in a cup-shaped head 94 of metal.
The numeral 95 represents a valve stem which
has its inner part secured to the head 84 and
passing through the valve 83 and also loosely
through the central opening in the valve plate 85
while the outer part of this valve stem projects
outwardly into the central part of the delivery
chamber 18. The demand valve 93 is yieldingly
held by a return spring 96 in g position in which
this valve engages all parts of the seat 89 and thus
closes the restoring passage 84. This spring
preferably has the form of a helical cone which
surrounds the inner part of the stem 95 and has
its large inner end engaging the seat 92 while its
small outer end is secured to the valve stem 95,
- as shown in Fig. 2. In the closed position of the
controlling or restoring valve 93 the stem 95 is
“arranged axlally in line with the center of the
valve seat 88. For securing compactness the par-
tition body 19 is provided with a recess 87 on its
outer side in which the valve plate 85, the restor-
ing valve and the inner or rear parts of the valve
stem and return spring 96 are located. These
parts are also so arranged that the axes of the
same are Inclined and the valve stem projects up-
wardly and outwardly relative to the lower part
of the partition body, as shown in Fig, 2. Upon
moving the valve stem 95 laterally inward relative
to the axis of the valve seat 89, the demand valve
83 is rocked so that it turns with the outer part of
its edge as a fulcrum on the outer part of the seat
89 and the diametrically opposite inner part of
this valve is moved away from its seat, thereby
uncovering the outlet of the restoring passage 84
and permitting gas to pass from the receiving
chamber (6 to the delivery chamber 18. During
this tilting movement of the demand valve 93
and valve stem 95, the return spring 96 is distort-
ed so that when the valve stem is released the
resilience of the spring 96 again returns the valve
stem and restoring valve so that this stem is ar-
ranged in its central or normal position and the
restoring valve is closed.

For the purpose of causing withdrawal of gas
from the delivery chamber to automatically tilt
the restoring or demand valve and open the same
a movable wall is provided which moves inward-
ly in response to atmospheric pressure against its
outer side while a vacuum is created on the inner
side thereof by Inhalation of the aviator and
thereby actuates the valve stem 95 for opening
the restoring valve. This movable wall prefer-
ably has the form of a flexible diaphragm 98 of
thin rubber, impervious silk or the like which is
arranged within the cover {3 and extends across
the open end 99 in the corresponding side of the
case or housing so that this diaphragm forms a
wall of the delivery chamber 8. On the central
part of the inner side of this diaphragm it is
provided with a bearing plate 100 having the
form of an outwardly dished disk which bears

4

against the outer end of the valve stem. The
flexible diaphragm is detachably secured to the
peripheral surface of the case around its open-
ing 99 by lapping the marginal flange 101 of this
diaphragm over an annular groove {02 in this

" peripheral surface and holding this marginal
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part in sald groove by means of an annular re-
taining member {03 which may consist of & rub-
ber band, as shown in Figs. 1 and 2, or by a cord,

-a split spring ring or the like,

The cover or front wall {3 of the main hous-
ing is provided with a plurality of vent open-
ings 104 to permit the external ajr to act on the
outer side of the diaphragm.

In order to cause the gas as it issues from the
restoring passage 84 to be deflected upwardly to-
ward the outlet tube 18 of the delivery chamber, a
deflector (05 is secured in an upright position on
the lower part of the partition and across the
space along the outer side of the restoring valve,
thereby preventing this stream of gas, as 1t issues
from the restoring passage 84, from striking the
lower part of the diaphragm and interfering with
the -uniform operation of the same around its
entire surface. This deflector is preferably high
enough to cover all parts of this control valve
mechanism except the upper part of the valve
stem 85 and is provided with a notch or slot 106
through which this stem projects outwardly, as
shown in Fig. 2.

In using this apparatus the aviator attaches
the same to the breast portion of his harness by
means of the clip 15 and then temporarily admits
oxygen Into the receiving chamber 18 from a
bottle 107 or other source of supply until the re-
quired pressure has been attained in this cham-~
ber.

Upon reaching the higher altitudes in his flight
and when the air becomes rarified or deflcient
in oxygen the aviator inserts the nozzle 13 of
his inhaling tube into the outlet 15 of the delivery
chamber and then, by inhaling, withdraws oxy-
gen from the delivery chamber to the interior
of the aviator’s mask. While oxygen is withdrawn
by inhalation from the delivery chamber I8 the
latter is replenished from the receiving chamber
{6 in the same measure as the aviator’s demand
or necessity requires by the automatic opening
of the restoring or control valve 93 which results
from the inward movement of the diaphragm 100
under atmospheric pressure so long as the avi-
ator continues to inhale oxygen from the de-
livery chamber. When this inhalation ceases the
recoil or resilience of the spring 96 causes the
valve stem 85 to push the diaphragm outwardly
and to close the controlling or restoring valve
93, thereby stopping the further flow of oxygen
gas from the receiving chamber 16 to the deliv-
ery chamber (8. This operation is repeated as
often as is found necessary to maintain the avi-
ator in safe and comfortable condition.

I claim as my invention: .

. 1. A breathing apparatus comprising a respira-~
tion chamber, a flexible diaphragm which forms
a wall of said chamber and is moved by varia-
tions In pressure in said chamber, a fluid conduit
leading to said chamber and having a valve seat
the plane of which is arranged at an oblique
angle relative to the plane of said diaphragm and
a shoulder adjacent to said seat, and valve means
for controlling the flow of fluid through said con-
duit into sald chamber including a closure mem-
ber engaging said seat, an inclined stem secured
at one end to said closure member and bearing
at its opposite end against said diaphragm, and
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& spring cotinected at one end with said stem and
bearing at its opposite end against said shoulder.

2. A breathing apparatus comprising a respira-
tion chamber having a fluid inlet and a fiuid
outlet, a flexible diaphragm which forms a wall
of sald chamber and is adapted to move in re-
sponse to variations in pressure within and with-
out said chamber, a valve plate having a port
which connects said fluid inlet with the interior
of said chamber and is provided on its outer side
around said port with a valve seat and on its
inner side around said port with a shoulder, said
seat and shoulder being arranged in planes which
are at an oblique angle to the plane of said dia-
‘phragm, a closure member engaging said valve
seat, an inclined valve stem extending through
said port and connected at one end with said
closure member and bearing at its opposite end
against the inner side of saild diaphragm, and
a conical helical spring which surrounds said stem
and has its small end secured to said stem and
its large end engaging said shoulder and which
tends to turn said stem and closure member in
the direction for fully engaging said closure mem-
ber with sald seat.

PHILLIP E. MEIDENBAUER, Jz.
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