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1

This invention relates to apparatus of auto-
matic type, wherein gas supplied under pressure
acts alternately tc inflate and deflate the lungs,
designed in particular for treating patients who
are unable to breathe normally, as, for example,
when suffering from gas asphyxiation, drowning
or the like. The principal object of this inven-
tion is to provide a small, compact, portable re-
suscitator which is light and may be convenient-
ly used in the field for first aid purposes, the
present application being a continuation-in-part
of my copending application for Letters Patent,
Serial No. 464,948, filed November 9, 1942, which
issued December 12, 1944, as Patent No. 2,364,626.

A further object is to provide a resuscitator
which may be manipulated by a single attendant.

Other objects relate to the construction and
mode of operation and will be apparent from a
consideration of the following description and the
accompanying drawings which exemplify one
embodiment of the invention chosen for the pur-
pose of illustration.

In the drawings:

Fig. 1 is a side elevation of the complete ap-
paratus, with the face mask in place on 2
pratient’s face;

Fig. 2 is a side elevation, partly in diametrical
section, showing the case of the resuscitator
mechanism, to larger scale, the face mask heing
removed, and illustrating one form of resuscitator
mechanism of the present invention;

Pig. 3 is a diagrammatic diametrical section
with parts in side elevation and broken away,
illustrating one embodiment of the present in-
vention in which two controlling valves are em-
ployed, the parts being shown as in the inhaling
position;

Fig. 4 is a fragmentary view generally similar
to Fig. 3 but showing the parts in the exhaling
position;

Fig. 5 is a fragmentary view generally similar
to Fig. 3 but illustrating an embodiment of the
invention which employs three controlling valves,
the parts being in the inhaling position;

Fig. 5% is a fragmentary section on a radial
plane to the rear of the plane of Fig. 5, showing
one of the controlling valves; )

Fig. 5 is a horizontal section substantially on
the lin §>—5® of Fig. 5;

Tig, 6 is a view similar to Fig. 5 but showing
the parts in the exhaling position;

Fig. 62 is a view similar to Fig. 52, but with the
valve in the exhaling position;

Fig. 60 is a horizontal section substantially on
the line 6*—86P of Fig. 6; and
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Fig. 7 is a view of the same general type as
Fig. 3, but showing an embodiment of the inven-
tion in which but a single controlling valve is
employed.

For effective operation the apparatus requires
a source of gas under super-atmospherie, pref-
erably substantially constant pressure. When
herein reference is made to a gas, gaseous fluid
or the like, such terms are used without limit-
ing intent, being broadly inclusive of pure gases,
for example Oz, mixtures of gases, for example
atmospheric air; water vapor, etc. As here illus-
trated, a source of gas under super-atmospheric
pressure is provided by the hand-operated
plunger type pump I8 (Fig. 1). This pump is
provided with a gas storage reservoir i, the
compressed gas from the pump {0 being forced
through the check valve {2 on each stroke of
the plunger and stored in the reservoir {1. The
pressure gauge 13 indicates the gas pressure in
the reservoir 11. Such a pump serves as & con-
venient light and portable source of gas under
positive pressure for field use of the improved
resuscitator device. It should be understood,
however, that any other source of gas may be
used, such as a cylinder of compressed oxygen.

The cperative parts of the resuscitator R (Fig.
1) are all contained in the housing {5, 16 (Fig.
2). This housing or casing is hollow and exter-
nally shaped and dimensioned to permit it to be
held in the palm of one hand, in effect constitut-
ing a handle for the mask M which is attached
directly to the housing or casing by a short, pref-
erably rigid tubular connection, thus leaving the
other hand free to operate the plunger of the
pump. Preferably this connection between the
face mask M and the resuscitator R is of tele-
scopic type, and such as to permit ready discon-
nection of the parts. The weight of the resus-
citator is so small that when a patient reclines,
his head can comfortably support the entire re-
suscitator (exclusive of the pump), its weight
being distributed over the area of his face which
is in contact with the face mask M.

The two housing parts 15 and 16 are detach-
ably secured together by two screws 17 (Fig. 1)
which pass through the flange 18 of the member
{6 and the edge portion of the member 15 which
slidably fits within said flange.

All of the operative mechanism of the device
is supported by a rigid casting 20 within which
certain at least of the fluid flow passages and
valve seats are conveniently formed. This cast-
ing 20 is provided with a depressed portion 21
which forms one wall of a chamber 22 (Fig. 3).
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The other wall of said chamber is formed by the
flexible diaphragm disk 23 constituting the pres-
sure-actuated element of 2 fluid-pressure motor
which is sensitively respensive to lung pressure.
The edges of this disk-shaped diaphragm 23 are
secured to the casting 28 by a clamping ring
which is held in place by screws which pass
through the ring and the margin of the dia-
phragm 28, and into the casting 20. ,

A valve reversing or motor chamber 38 (Figs.
3 and 4) is provided by a rigid cap member 3
which is detachably secured leak-tight to the
casting 28. A rigid, tubular, externally screw-
threaded projection or nipple 37 affords coni-
munication between the motor chamber 30 (Fig.
3) and the interior of the mask M (Fig. 1). A
ring 372 engages the screw threads of nipple 37
and clamps the part 20 to the casing member (5.
The mask has a tubular member 33 (Fig. 1)
which telescopes over the outer surface of the
tubular member 31, thus permitting the separa-
tion -of the inask and casing when desired.

Within the motor chamber 38 the snap-ackion
valve operating mechanism actuated by the dia-
phragm 23 is arranged. This mechanism, to-
gether with the diaphragm or equivalent pres-
sure-responsive element, is hereinafter referred
to for convenience as a “pressure motor” and may
be substantially identical with the corresponding
mechanism more fully disclosed in my aforesaid
copending application or in the patent to Sinnett
No. 2,268,172, dated December 30, 1931.

Briefly this mechanism comprises a toggle link-
age including toggle levers T! and T2 having their
adjacent ends united by a joint, the joined ends
being connected to the central part of the dia-
phragm 23 by a rigid strut T3. The remote ends
of the toggle levers are guided for movement
toward and from the casting 20 znd connected by
a tension spring S. In the embodiments of the
invention illustrated in Figs. 3 and 5, the end T*
of the lever 'T is connected to the stem or stetns
of the fiuid control valve or valves hereinaftsr de-
scribed, the pressire motor being so designed
that when the diaphragm flexes inwardly, the
end ‘T of the lever T snaps suddenly in one direc-
tion ‘to ‘the full limit of its throw, and when the
didphragm flexes outwardly the end T of the
lever T snaps suddenly in the opposite direction,

One desirable embodimenit of the automatic
flow controlling mechanism is illustrated in Figs.
3 and 4. In this arrangement the casting 22
is'provided with an open port 42 leading from the
chamber 22 to the outer atmosphere. To the
outer surface, that is to say, the right-hand
surface, as viewed in Figs. 3 and 4, of the casting
28. there is attached in any suitable manner, for
instance by welding, a housinz 43, which may be
a casting, having within it a cavity 43* which
communicates by nreans of & passage 44, in the
casting 20, with the chamber 80. A passage 45
in the part 43 leads from the cavity 43 snd opens
at 85 to the atmosphere. An aspirator device
A is fixed to the -outer end of part 43. "This
aspirator device comprises & casing within which
is arranged the nozzle 46 designed to discharge
a jet of pressure fluid, received through bipe 48,
intothe delivery throat 63 and thereby to aspirate
fluid from the space 48. A pipe 84 conducts fluid
discharged from the delivery throat §3 to the
space 432 The chamber 48 communicates by
means of a tube 48 with the chamber 230. A valve
stem ‘5% is connected at one end 1o g bracket T
attached to the outer end of the toggle lever T2,
the stem passing freely through the passage 48
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and having a valve head 52 secured to its opposite
end within the cavity 422. A second valve head
03 is arranged within the cavity 432, being
mounted on the stem 5{& and being operative at
times to close the port 56 at the point where the
passage 44 enters the cavity 43%. The valve head
§2 is designed at times to close the port 54 where
the passage 45 leaves the cavity 832. The casing
31 is provided with a port 59 leading to the outer
atmosphere, this port being normally closed by a
spring pressed outlet or safety valve §8. The
case 21 is also preferably provided with-a second
port &1 normally closed by a spring pressed inlet
valve 62.

During the inhalation period the parts occupy
the position shewn in Fig. 3, the valve 52 being
seated and the valve 53 being unseated. Gas or
air under pressure, supplied through the conduit
43, enters the nozzle 46 of the aspirator, is de-
livered into the tube 64 and thence through
cavity 432 and passage 44 into the chamiber 30.
Since the tube 49 leads from the chamber 39
to the suction space 48 of the aspirator a circula-
tion of zir through this ‘tube 49 may result, but

5 the delivery pressure at the thioat 63 is such ag

gradually to build up pressure in the chamber 24,
thus inflating the lungs. When the lung pres-
sure has reached a predetermined value, any
further increase ¢auses the diaphragm to assume
the position shown in Fig. 4, thus moving the
valve head 52 to uncover theport 54 ‘while at the
same time causing the valve head 53 to close the
passage 64, The .gas now passing threugh the
aspirator nozzle -¢atses a partial vacuum in the
space 48, thus withdrawing gaseous material
through the tube 49 from the chamber 30 and
thus from the lungs ‘of the patient, the mingled
gas and matberial exhausted from the lungs pass-
ing through the tube 64 to the cavity 432 and
thence through the open port 54 and passages 45
and 45° to the atmosphere. ‘When the pressure
in the chamber 38 has thus been reduced to a
predetermined amount, the diaphragm moves in
the other direction, thus xrestoring the parts to
the position of ¥ig. 8 for the resumption of in-
halation.

The arrangement illustrated in Figs. 5 and § is
in general similar to that shown in Figs. 3 and 4
and just -described, corresponding parts being
similarly numbered. However, in the arrange-
ment of Figs. 5 and 6 the passage 45 connects
the cavity 432 with the inlet 47 -of the aspirator.
The aspirator device :discharges directly to the
abmosphere through ‘the delivery throat 63. In

5 this case the tube 49 leads from the suction space

48 to a ‘recess 50 (Fig. 5% in the part 43, the
recess 30 opening by means of a port 51 into the
chamber 38,

In this device, a wvalve hegd 57 is eonnected
(Fig. 5%) by a stem 58 to the end T¢-of the
lever T! and at times ‘closes the port 51 between
the recess 5@ and the chamber 30.

Assuming that the ‘parts are in the relative
positions shown in Figs. 5 and 52 and that pres-

5 sure fiuid, for exarmpleatmospheric air.or oxygen,

is being supplied by the tube 40 to the space 43e,
this air or gas will pass through the port 56 and
passage 44 into the ‘chiamber 30 ‘and thence
through the tubular connection 37 to the mask
M. Pressure is thus -built ‘up in the lungs to a
predetermined amount, “whereupon any further
increase in pressure.causes the diaphragm to as-
surme the position shown in Fig.'6. In moving to
thiz position, the valvestern member & {2 isnioved
to the left so that the walve head %2 “uncovers
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the port 54 and carries the valve head 53 into a
position where it closes the port 56. By the same
movement of the lever T! the valve stem 58
(Fig. 62) is actuated to move the valve head 51
away from the port 81. Air or gas under pres-
sure now passes from the space 432 through pas-
sage 85 and into the convergent inlet throat 47
of the aspirator. In passing through the nozzle
46 it produces a partial vacuum in the space 48,
thus inducing the flow of gaseous material
through the tube 49 from the recess 58 and thence
from the chamber 3¢ and thus from the mask
and from the patient’s lungs. This gaseous
material mingles with the gas supplied from the
pipe 40 and is discharged to the atmosphere from
the divergenit delivery throat 63 of the aspirator.
This aspirating action continues until the pres-
sure in the lungs and in the chamber 30 has
dropped to a predetermined amount, whereupon

any further decrease in pressure in the chamber

30 results in 2 movement of the diaghragm 23
back to the position shown in Fig. 3, thus re-
turning the several valves to ‘the positions shown
in the latter figure and re-establishing the in-
halation period.

The arrangement shown in Fig. 7 employs but
a single moving valve part. Similarly numbered
parts in this view correspond to those of Fig. 3.
In this arrangement the chamber 22 is connected
by a tube 48% {o the suction space 48 of the as-
pirator. The delivery throat 63P of this aspirator
is aligned with a port or passage 44 in the part
20, the passage 44P opening into the chamber 38
and being controlled by a valve head 52b secured
to a stem 5ib. In this arrangement the toggle
linkage is similar to that previously described,
but instead of connecting the valve stem 5% di-
rectly to one of the toggle levers, it is connected
to the end 'T® of a motion-reversing lever T® ful-
crumed at T7 and connected to the foggle link
T2 at point T,

During exhalation, the diaphragm 23 and the
valve 520 occupy the position shown in PFig. 7.
Air or gas under pressure entering through the
pipe 48, causes a partial vacuum in the suction
space 48 of the aspirator, thus withdrawing air
from the lungs through the mask M, the tubular
connection 2317, the chamber 22 and the tube 45%,
ang delivering this mixture through the delivery
throat of the aspirator nozzle and through the
passage 44% into the chamber 30 from which it is
discharged to the atmosphere through the open
port 422 in casing f. When the pressure has
dropped sufficiently in the chamber 22, the dia-
phragm moves to the right as viewed in Fig. T,
thus causing the toggle linkage to swing the lever
T6 clockwise and thus seat the valve head §2° to
close the passage #4b, There is now no outlet
through the delivery throat 63 of the aspirator
nozzle, and consequently the gas supplied through
the tube 48 backs up in the space 48 of the
aspirator and passes through the tube 48 into
the chamber 22 and thence through the tubular
connection 37 to the mask M so as to inflate the
lungs. When the lung pressure reaches a prede-
termined amount, the diaphragm again reverses
its position, the valve 52® is cpehed, and the ex-
halation period begins.

While I have shown and described certain de-
sirable embodiments of the invention, it is to be
understood that this disclosure is for the pur-
pose of illustration only and fhat varicus changes
in shape, proportion and arrangement of parts
and the substitution of equivalent elements may
be made without departing from the spirit and
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scope of the invention as set forth in the ap-
pended claims.

I claim:

1. An artificial resuscitator of the kind which
includes a face mask, a case which houses a pres-
sure motor including a movable element which is
sensitively responsive to lung pressure and which
defines one wall of a motor chamber, a single,
rigid tubular connection uniting the mask and
case, said connection having a single constantly
open passage affording communication between
the interior of the mask and said motor chamber,
an aspirator device within the case, said aspirator
device having o nozzle and a delivery throat, a
conduit leading to the interior of the case for
supplying pressure fluid, the case also housing
réciprocating valves and snap-gétion means for
transmitting motion from said movable motor
element to the valves, the resuscitator being of
the kind wherein gas under pressure supplies the
energy for inflating and for deflating the lungs
and for operating the pressure motor, character-
ized in that the case which houses the aspirator,
pressure motor, and motion-transmitting means
is of a size such that it may be held in the palm
of one hand, and means within the case defining
flow passages controiled by the aforesaid valves,
one of said passages being so arranged as to de-
liver gaseous medium from the source of supply
directly to the motor chamber, and another pas-
sage being 5o arranged as to deliver gaseous me-
dium from the source of supply to the inlet of the
aspirator nozzle, the passages, valves and mo-
tion-transmitting mechanism heing so con-
structed and arranged that during inhalation
fluid medium flows through said motor chamber
in one direction and during exhalation fluid me-
dium flows through the motor chamber in the
opposite direction.

2. An artificial resuscitator of the kind which
includes a face mask, a case which houses a pres-
sure motor including a diaphragm which is sensi-
tively responsive to lung pressure and which de-
fines ene wall of & motor chamber, a rigid tubular
connection uniting the mask and case, said con-
nection having & single constantly open passage
affording communication between the interior
of the mask and said motor chamber, an aspirator
device within the case, sald aspirator device
having a nozzle and a delivery throat, a conduit
leading to the interior of the case for supplying
pressure fluid, the case also housing reciprocating
valves and snap-action means for transmitting
motion from said diaphragm to the valves, the
resuscitator being of the kind wherein gas under
pressure supplies the energy for infiating and for
deflating the lungs and for operating the pressure
motor, characterized in that the case which
houses the aspirator, pressure motor, and motion-
transmitting means is of a size such that it may
be held in the palm of one hand, means pro-
viding a cavity within the case from which gaseous
medium from the supply may flow alternatively
directly to the motor chamber or to the inlet of
the aspirator nozzle, certain of the aforesaid
valves being operative to control the cutlets from
said cavity, the passages, valves, and motion-
transmitting mechanism being so constructed and
arranged that when the pressure in the motor
chamber is positive to a predetermined amount,
gaseous medium is withdrawn by the aspirator
from the motor chamber and from the lungs.and
when the pressure in the motor chamber reaches
a predetermined negative, gaseous medium is de-
livered to said chamber and to the lungs.
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‘3. An artificial resuscitator of the kind which
includes a face mask, a case which houses a
pressure motor including a movable element
which is sensitively responsive to Iung pressure
and which defines one wall of a motor chamber,
a rigid tubular connection uniting the mask and
case, said connection having a single constantly
open passage affording communication between
the interior of the mask and said motor chamber,
an aspirator device, said aspirator device having
a nozzle and a delivery throat, a conduit for
supplying pressure fluid, the case also housing
reciprocating valves and snap-action means for
transmitting motion from said movable motor
element to the valves, the resuscitator being of
the kind wherein gas under pressure supplies
the energy for inflating and for deflating the
lungs and for operating the pressure motor, char-
acterized in that the case which houses the as-
pirator, pressure motor, and motion-transmitting
means is of a size such that it may be held in the
palm of one hand, means within the case de-
fining a cavity to which gas is supplied from the
source under pressure, means within the case
providing a duct connecting said cavity and the
motor chamber, and means within the case defin-
ing a discharge passage leading from said cavity
to the aspirator nozzle, the aforesaid valves being
operative to control communication between said
cavity and the duct and discharge passage re-
spectively, the valves, passages. and motion-trans-
mitting means being so constructed and arranged
that during exhalation gaseous medium is with-
drawn from said motor chamber by the aspirator
nozzle and during inhalation gaseous medium
under pressure is delivered directly to the motor
chamber.

4. An artificial resuscitator of the kind which
includes a face mask, a case which houses a pres-
sure motor including a diaphragm which is sensi-
tively responsive to lung pressure and which de-
fines one wall of a motor chamber, a rigid tubular
connection uniting the mask and case, said con-
nection having a single constantly open passage
affording communication between the interior of
the mask and said mofor chamber, an aspirator
device, said aspirator device having a nozzle and
a delivery throat, a conduit for supplying pres-
sure fluid, the case also housing reciprocating
valves and snap-action means for transmitting
motion from said diaphragm to the valves, the
resuscitator being of the kind wherein gas under
bressure supplies the energy for inflating and for
deflating the lungs and for operating the pres-
sure motor, characterized in that the case which
houses the aspirator, pressure motor, and motion-
transmitting means is of a size such that it may
be held in the palm of one hand, means within
the case deflning a cavity to which gas under
pressure is constantly delivered, means providing
a duct connecting said cavity with the motor
chamber, means defining a passage leading from
sald cavity to the inlet to the aspirator nozzle, a
pair of the aforesaid valves being operative alter-
natively to close communication between the case
and the duct and passage respectively, said valves
and the motion-transmitting means being so con-
structed and arranged that during exhalation
gaseolUs medium is withdrawn from the motor
chamber by the aspirator nozzle and during in-
halation gaseous medium under pressure is de-
livered directly to the motor chamber.

5. An artificial resuscitator of the kind which
includes a face mask, a case which houses a pres-
sure motor including a flexible diaphragm which
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is sensitively responsive to lung pressure and
which defines one wall of a motor chamber, a
rigid tubular connection uniting the mask and
case, said connection having a single constantly
open passage affording communication between
the interior of the mask and said motor chamber,
an aspirator device within the case, said aspira-
tor device having a nozzle and a delivery throat,
a conduit leading to the interior of the case for
supplying pressure fluid, the case also housing
reciprocating valves and means for transmitting
motion from said flexible diaphragm to the valves,
the resuscitator being of the kind wherein gas
under pressure supplies the energy for inflating
and for deflating the lungs and for operating the
pressure motor, characterized in that the case
which houses the aspirator, pressure motor, and
motion-transmitting means is of a size such that
it may be held in the palm of one hand, means de-
fining a cavity to which gaseous medium under
Dbressure is constantly supplied, means providing
a duct connecting said cavity and motor cham-
ber, means defining a discharge passage leading
from said cavity to the inlet of the aspirator
nozzle, the aforesaid valves including a pair of
axially arranged valve heads operative respec-
tively to close communication between the cavity
and the duct and the discharge passage respec-
tively, said valves moving in opposite directions
in approaching their closed positions, and a stem
on which said valve heads are mounted, the mo-
tion-transmitting means being arranged to move
said valve stem axially, movement of the stem in
one direction disposing one valve head in closed
position and movement of the stem in the op-
posite direction disposing the other valve head
in closed position, and means providing a duct
leading from the motor chamber to the suction
side of the nozzle the parts being so constructed
and arranged that during exhalation gaseous
medium is withdrawn from the motor chamber
by the aspirator nozzle and during inhalation gas-
eous medium under pressure is delivered to the
motor chamber.

6. An artificial resuscitator of the kind which
includes a face mask, a case which houses a
pressure motor including a diaphragm which is
sensitively responsive to Iung pressure and which
defines one wall of s motor chamber, a rigid
tubular connection uniting the mask and case,
said connection having a single constantly open
bassage affording communication between the
interior of the mask and said motor chamber,
an aspirator device within the case, said aspirator
device having a nozzle and a delivery throat, a
conduit leading to the inferior of the case for
supplying pressure fluid, the case also housing
reciprocating valves and means for transmitting

motion from said diaphragm to the valves, the -

resuscitator being of the kind wherein gas under
bressure supplies the energy for inflating and
for deflating the lungs and for operating the
pressure motor, characterized in that the case
which houses the aspirator, pressure motor, and
motion-transmitting means is of a size such that
it may be held in the palm of one hand, means
defining a cavity to which pressure fluid is con-
stantly delivered, means providing a duct con-
necting said cavity with the motor chamber,
means defining a passage leading from said
cavity to the inlet to the aspirator nozzle, said
duct and passage entering the cavity at opposite
sides of the latter and being coaxial where they
enter the cavity, a valve stem extending loosely
through the duct from the cavity to the motor
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chamber, the aforesaid valves including valve
heads mounted on said stem within the cavity,
one of said heads being operative at times to
close the passage and the other head being oper-
ative at times to close the duct, the motion-
transmitting means including a toggle arranged
within the motor chamber and actuable by the
movable motor part to move the valve stem,
thereby alternatively to move one or the other
of the valve heads to closed position, the valves
and motion-transmitting means being so con-
structed and arranged that during exhalation
gaseous medium is withdrawn from the motor
chamber by the aspirator nozzle and during in-
halation gaseous medium is delivered directly
to the motor chamber.

7. An artificial resuscitator of the kind which
includes a face mask, a case which houses 2
pressure motfor including a flexible diaphragm

which is sensitively responsive to lung pressure o

and which defines one wall of @ motor cham-
ber, a tubular connection uniting the mask and
case, said connection having a single constantly
open passage affording eommunication between

the interior of the mask and said motor cham- s;

ber, an aspirator device, said aspirator device
having a nozzle and a delivery throat, a con-
duit for supplying pressure fluid, the case also
housing reciprocating valves and means for

transmitting motion from said diaphragm to the »

valves, the resuscitator being of the kind where-
in gas under pressure supplies the energy for
infiating and for deflating the lungs and for
operating the pressure motor, characterized in
that the case which houses the aspirator, pres-
sure motor, and motion-transmitting means is
of a size such that it may be held in the palm
of one hand, means within the case defining &
cavity which at all times communicates with the
supply conduit and from which passages lead to
the motor chamber and to the inlet of the as-
pirator nozzle, respectively, means defining a
duct providing communication between the
motor chamber and the suction side of the
nozzle, and means defining an educt passage
which receives the pressure medium discharged
by the delivery end of the nozzle and which leads
to the atmosphere, one of the aforesaid valves
being operative to determine whether or not pres-
sure medium from the supply shall discharge tc
the atmosphere through said educt passage, the
valves and passages being so constructed and
arranged that during exhalation gaseous medium
is withdrawn from the motor chamber by the
aspirator nozzle and during inhalation gaseous
medium under pressure is delivered to the motor
chamber.

8. An artificial resuscitator of the kind which
includes a face mask, a case which houses a pres-
sure motor including a diaphragm which is sen-
sitively responsive to lung pressure and which
defines one wall of g motor chamber, a rigid
tubular connection uniting the mask and case,
said connection having a single constantly cpen
passage affording communication between the
interior of the mask and said motor chamber,
an aspirator device within the case, said aspirator
device having a nozzle and a delivery throat, a
conduit leading to the interior of the case for
supplying pressure fluid, the case also housing
reciprocating valves and snap-action means for
transmitting motion from said diaphragm to
the valves, the resuscitator being of the kind
wherein gas under pressure supplies the energy
for inflating and.for deflating the lungs and for
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operating the pressure motor, characterized in
that the case which houses the aspirator, pres-
sure motor, and motion-transmitting means is
of a size such that it may be held in the palm
of one hand, means within the case defining a
cavity which at all times communicates with
the supply conduit and from which passages lead
to the motor chamber and to the inlet of the
aspirator nogzzle, respectively, means defining a
duct providing communication between the
motor chamber and the suction side of the nozzle,
means defining an educt passage which receives
the pressure medium dischiarge by the delivery
end of the nozzle and which opens to the at-
mosphere, the aforesaid valves including a valve
operative to control the delivery of pressure
fluid to the motor chamber, the motion-trans-
mitting mechanism including a toggle actuated
motion-reversing lever operative by the movable
member of the lever to move said last-named
valve to and from closed position, the parts be-
ing so constructed and arranged that during
exhalation gaseous medium is withdrawn from
the motor chamber by the aspirator nozzle and
during inhalation gaseous medium under pres-
sure is delivered directly from said cavity to the
motor chamber.

9. An artificial resuscitator of the kind which
includes a face mask, a case which houses a pres-
sure motor including a movable element which is
sensitively respensive to lung pressure and which
defines one wall of a motor chamber, a rigid tubu-
lar connection uniting the mask and case, said
connection having a single constantly cpen pas-
sage affording communication between the in-
terior of the mask and said motor chamber, an
aspirator device, said aspirator device having a
nozzle and a delivery throat, a conduit for sup-
plying pressure fluid, the case also housing at
least one recipreocating valve and snap-action
means for transmitting motion from said mov-
able motor element to said valve, the resuscitator
being of the kind wherein gas under pressure sup-
plies the energy for inflating and for deflating the
lungs and for operating the pressure motor, char-
acterized in that the case which houses the aspi-
rator, pressure motor, and motion-transmitting
means is of a size such that it may ke held in the
palm of one hand, means within the casing de-
fining a cavity which is in constant communica-
tion with the supply conduit, a duct leading there-
from to the motor chamber, g tube, one end of
which is fixed in an opening in the wall of the
suction space of the nozzle, and the other end of
which is fixed in an opening in the wall of the
motor chamber, the aforesaid reciprocating valve
being operative to determine whether the pres-
sure medium shall flow from said cavity to the
motor chamber, said valve and motion-transmit-
ting means being so constructed and srranged
that during exhalation gaseous medium is with-
drawn from the motor chamber by the aspirator
nozzle and during inhalation gaseous medium un-
aer pressure is delivered directly from said cavity
to the motor chamber.

10. An artificial resuscitator of the kind which
inciudes a face mask, a case which houses a pres-
sure motor including a diaphragm which is sen-
sitively responsive to lung pressure and which
defines one wall of a motor chamber, a rigid
tubular connection uniting the mask and case,
said connection having a single constantly open
passage affording communication hetween the
intericr of the mask and said motcr chamber,
an aspirator device, said aspirator device having
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a nozzle and a delivery throat, a conduit for
supplying pressure fluid, the case also housing
reciprocating valves and snap-action means for
transmitting motion from said diaphragm to the
valves, the resuscitator being of the kind wherein
gas under pressure supplies the energy for in-
flating and for deflating the lungs and for oper-
ating ‘the pressure motor, characterized in that
the case which houses the aspirator, pressure
motor, and motion-transmitting means is of a
size such that it may be held in the palm of one
hand, and means defining a cavity which receives
pressure fluid from the supply, a duct providing
communication between the motor chamber and
the suction side of the nozzle, a valve controlled
port providing direct communication between
said cavity and the motor chamber, a valve con-
trolled passage providing communication be-
tween said cavity and the inlet of the aspirator
nozzle, the aforesaid valves including valves oper-
ative to determine whether pressure medium shall
flow through said duct or through said port, the
valves and motion-transmitting means being so
constructed and arranged that during exhalation
gaseous medium is withdrawn from the motor
chamber by the aspirator nozzle and during in-
halation gaseous medium under pressure is de-
livered directly from said cavity to the motor
chamber,

11, An artificial resuscitator of the kind which
includes a face mask, a case which houses g
pressure motor including a flexible diaphragm
which is sensitively responsive to lung pressure
and which defines one wall of a motor chamber,
a rigid tubular connection uniting the mask and
case, said connection having a single constantly
open passage affording communication between
the interior of the mask and said motor chamber,
an aspirator device within the case, said aspirator
device having a nozzle, a suction space and a
delivery throat, a conduit leading to the interior
of the case for supplying pressure fluid, the case
also housing at least one reciprocating valve and
means for transmitting motion from said flexible
diaphragm fo said valve, the resuscitator being
of the kind wherein gas under pressure supplies
the energy for inflating and for deflating the
Iungs and for operating the pressure motor, char-
acterized in that the case which houses the aspi-
rator, pressure motor, and motion-transmitting
means is of a size such that it may be held in the
palm of one hand, means within the casing defin-
ing a cavity which receives pressure fluid from the
supply conduit, valve controlled passages leading
from said cavity to the motor chamber and to the
inlet of the aspirator nozzle respectively, a duct
providing communication between the motor
chamber and the suction space of the nozzle, the
aforesaid reciprocating valve being operative to
determine whether or not the nozzle shall dis-
charge gaseous medium from its delivery throat,
the valve and motion-transmitting means being
so constructed and arranged that during exhala-
tion gaseous medium is withdrawn from the mo-
tor chamber by the aspirator nozzle and during
inhalation atmospheric pressure subsists in the
suction space of the nozzle while gaseous medium
under pressure is delivered to the motor chamber
from the supply.

12. An artificial resuscitafor of the kind which
includes a face mask, a case which houses a
pressure motor including a diaphragm which is
sensitively responsive to lung pressure and which
defines one wall of a motor chamber, a rigid tubu-
lar connection uniting the mask and case, said
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connection having a single constantly open pas-
sage affording communication between the in-
terior of the mask and said motor chamber, an
aspirator device within the case, said aspirator
device having a nozzle, a suction space and a de-
livery throat, a conduit leading to the interior of
the case for supplying pressure fluid, the case
also housing at least one reciprocating valve and
means for transmitting motion from said dia-
phragm to said valve, the resuscitator being of
the kind wherein gas under pressure supplies the
energy for inflating and for deflating the lungs
and for operating the pressure motor, charac-
terized in that the case which houses the aspi-
rator, pressure motor, and motion-transmitting
means is of a size such that it may be held in the
palm of one hand, means defining a duct pro-
viding communication between the motor cham-
ber and the suction space of the nozzle, the afore-
sald reciprocating valve being operative to de-
termine whether or not the nozzle shall function
as an aspirator, the valve and motion-transmit-
ting means being so constructed and arranged
that during exhalation gaseous medium is with-
drawn from said chamber by the aspirator nozzle
and during inhalation atmospheric pressure sub-
sists in the suction space of the nozzle while
gaseous medium under pressure is delivered to
the motor chamber from the supply.

13. An artificial resuscitator of the kind which
includes a face mask, a case which houses a
pressure motor including a flexible diaphragm
which is sensitively responsive to lung pressure
and which defines one wall of a motor chamber,
a tubular connection uniting the mask and case,
said connection having a single constantly open
passage affording communication between the
interior of the mask and said motor chamber, an
aspirator device, said aspirator device having a
nozzle and a delivery throat, a conduit for sup-
plying pressure fluid, the case also housing re-
ciprocating valves and means for transmitting
motion from said diaphragm to the valves, the
resuscitator being of the kind wherein gas under
pressure supplies. the energy for inflating and for
deflating the lungs and for operating the pres-
sure motor, characterized in that the case which
houses the aspirator, pressure motor, and motion-
transmitting means is of a size such that it may
be held in the palm of one hand, means defining
a duct providing communication between the
motor chamber and the suction side of the noz-
zle, one of the aforesaid valves being operative
at times to close said duct, means providing s
cavity to which pressure medium is constantly
supplied, there being ports affording commtunica-
tion between said cavity and the motor chamber
and the inlet end of the nozzle respectively, cer-
tain of the aforesaid valves being operative al-
ternatively to close said ports, the valves and
motion-transmitting means being so constructed
and arranged that during exhalation gaseous
medium is withdrawn from the motor chamber
by the aspirator nozzle and during inhalation
gaseous medium under pressure is delivered di-
rectly to the motor chamber.

14. An artificial resuscitator of the kind which
includes a face mask, a case which houses a
pressure motor including a movable element
which is sensitively responsive to lung pressure
and which defines one wall of a -motor chamber,
a single, rigid tubular connection uniting the
mask and case, said connection having a single
constantly open passage affording communica-
tion between the interior of the mask and said
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motor chamber, an aspirator device within the
case, said aspirator device having a nozzle and
a delivery throat, a conduit leading to the interior
of the case for supplying pressure fluid, the case
also housing reciprocating valves and snap-action
means for transmitting motion from said movable
motor element to the valves, the resuscitator be-
ing of the kind wherein gas under pressure sup-
plies the energy for inflating and for deflating
the lungs and for operating the pressure motor,
characterized in that the case which houses the
aspirator, pressure motor, and motion-transmit-
ting means is of a size such that it may be held
in the palm of one hand, means defining a duct
providing communication between the motor
chamber and the suction side of the nozzle, one
of the aforesaid valves being operative at times
to close said duct, certain of the aforesaid valves
constituting distributing means operative to de-
termine whether pressure medium shall enter the
inlet of the nozzle or pass directly into the motor
chamber respectively, the motion-transmitting
means being operative so to actuate said valves
that during exhalation gaseous medium is with-
drawn from the motor chamber and during in-
halation gaseous medium is delivered directly to
the motor chamber,

15. An artificial resuscitator of the kind which
includes a face mask, a case which houses a
pressure motor including a diaphragm which is
sensitively responsive to lung pressure and which
defines one wall of a motor chamber, a rigid tubu-
lar connection uniting the mask and case, said
connection having a single constantly open pas-
sage affording communication between the in-
terior of the mask and said motor chamber, an
aspirator device within the case, said aspirator
device having a nozzle and a delivery throat, a
conduit leading to the interior of the case for
supplying pressure fluid, the case also housing
reciprocating valves and snap-action means for
transmitting motion from said diaphragm to the
valves, the resuscitator being of the kind wherein
gas under pressure supplies the energy for in-
flating and for deflating the lungs and for oper-
ating the pressure motor, characterized in that
the case which houses the aspirator, pressure mo-
tor, and motion-transmitting means is of g size
such that it may be held in the palm of one hand,
means defining a duct providing communication
between the inlet chamber and the suction side
of the nozzle, one of the aforesaid valves being
operative at times to close said duct, a pair of
the aforesaid valves being operative to determine
whether the pressure medium supplied by the
conduit shall enter the inlet chamber directly or
flow into the inlet end of the nozzle, the motion
transmitting means being operative to move the
valves so that when the first-named valve is closed
the valve which controls the nozzle inlet is also
closed while the valve controlling communica-
tion with the motor chamber is open, the parts
being so constructed and arranged that during
exhalation gaseous medium is withdrawn from
the motor chamber and during inhalation gaseous
medium under pressure is delivered directly to
the motor chamber.

16. An artificial resuscitator of the kind which
includes a face mask, a case which houses a pres-
sure motor including a movable eleinent which is
sensitively responsive to lung pressure and which
defines one wall of a motor chamber, a rigid
tubular connection uniting the mask and case,
said connection having a single constantly open
passage affording communication between the
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interior of the mask and said motor chamber, an
aspirator device, said aspirator device having a
nozzle and a delivery throat, a conduit for sup-
pblying pressure fluid, the case also housing re-
ciprocating valves and snap-action means for
transmitting motion from said movable motor
element to the valves, the resuscitator being of
the kind wherein gas under pressure supplies the
energy for inflating and for deflating the lungs
and for operating the pressure motor, character-
ized in that the case which houses the aspirator,
pressure motor, and motion-transmitting means
is of a size such that it may be held in the palm
of one hand, means providing a cavity with which
the fiuid supply conduit communicates, passages
leading from said cavity to the motor chamber
and to the inlet of the aspirator iozzle respec-
tively, certain of the aforesaid vaives being ar-
ranged to close said passages alternatively,
means providing a passage connecting the motor
chamber with the suction side of the aspirator,
and another of the aforesaid valves being ar-
ranged to close said latter passage at times, the
parts being so constructed and arranged that
when the last-named valve is open the passage
leading from said cavity to the motor chamber is
closed.

17. An artificial resuscitator of the kind which
includes a face mask, a case which houses a
pressure motor including a diaphragm which is
sensitively responsive to Iung pressure and which
defines one wall of a motor chamber, a rigid
tubular connection uniting the mask and case,
said connection having a single constantly open
passage affording communication between the in-
terior of the mask and said motor chamber, an
aspirator device, said aspirator device having a
nozzle and a delivery throat, a conduit for sup-
plying pressure fluid, the case also housing re-
ciprocating valves and snap-action means for
transmitting motion from said diaphragm to the
valves, the resuscitator being of the kind wherein
gas under pressure supplies the energy for in-
flating and for deflating the lungs and for op-
erating the pressure motor, characterized in that
the case which houses the aspirator, pressure
motor, and motion-transmitting means is of a
size such that it may be held in the palm of one
hand, means providing a cavity which at all times
communicates with the fluid supply conduit,
means providing a passage leading from said
cavity to the motor chamber, means providing
a passage leading from said cavity to the inlet
of the aspirator nozzle, certain of the aforesaid
valves being operative alternatively to close said
passages, means providing a duct connecting the
motor chamber with the suction side of the
aspirator, the valves and motion~transmitting
means being so constructed and arranged that
during exhalation gaseous medium is withdrawn
from the motor chamber by the aspirator nozzle
and during inhalation gaseous medium under
pressure is delivered from said cavity to the motor
chamber. i

18. An artificial resuscitator of the kind which
includes a face mask, a case which houses a pres-
sure motor including a flexible diaphragm which
is sensitively responsive to lung pressure and
which defines one wall of a motor chamber, a
rigid tubular connection uniting ithe mask and
case, said connection having a single constantly
open passage affording communication between
the interior of the mask and said motor cham-
ber, an aspirator device within the case, said
aspirator device having a nozzle and a delivery
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throat, & conduit leading to the interior of the
case. for supplying pressure fluid, the case also
housing reciprocating valves and means for
transmitting motion from. said flexible dia-
phragm to the valves, the resuscitator being of
the kind wherein gas under pressure supplies the
energy. for inflating and for deflating the lungs
and for operating the pressure motor, character-
ized in that the ease which houses the aspirator,
pressure motor, and motion-transmitting means
is of a size such that it may be held in the palm
of one hand, means providing a cavity which.at
all times communicates with the fluid supply con-
duit, means providing-a passage leading from said
cavity to the motor chamber, means providing a
passage leading from said chamber to. the inlet
of the aspirator nozzle, two of the aforesaid
valves. being located within said cavity and op-
erative alternatively to close: the respective pas-
sages, means providing a duct connecting the
motor chamber with the suction side of the
aspirator, the valves and motion-transmitting

means. being so constructed and arranged. that

during exhalation gaseous medium is withdrawn
from. the motor chamber by the aspirator: and
during inhalation gaseous medium under pres-
sure is delivered from said cavity to the motor
chamber.

JOHN H. EMERSON..
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