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1. 
This invention pertains to resuscitators, and re 

lates more especially to a pressure resuscitator of 
the kind in which air or oxygen is intermittently 
forced into the lungs of the patient so as to in 
flate the lungs, the deflation of the lung depend 
ing upon the elasticity of the latter. This kind 
of resuscitator is much simpler and less expen 
sive than that type wherein the lung is posi 
tively deflated by aspiration. While the aspirator 
type of resuscitator is doubtless to be preferred 
when available, the simpler pressure type is far 
superior, in results attained, to mere manipula 
tive methods of resuscitation and by reason'...of 
its relative cheapness, simplicity and small size, 
may be made more generally available than the 
aspirator type. .. 
While the pressure type of resuscitator as here 

tofore constructed has many desirable charac 
teristics, it is subject in operation to one defect 
which in the hands of the unskilled user. may 
lead to serious consequences. The pressure type 
of resuscitator is usually supplied with air or 
gas by means of a pump of reciprocating type 
(for example a bellows or a piston working in 
a cylinder). During the pressure stroke, the air 
or gas is delivered to the lungs. Usually appro 
priate valve means is provided which automati 
cally closes an outlet leading from the lungs to 
the atmosphere during the pressure stroke and 
which automatically opens during the suction 
stroke. This arrangement in theory is wholly 
satisfactory, and operates as intended so long as 
the user continues properly to actuate the pump, 
but if the operator stop, particularly during or 
at the end of the pressure stroke, the outlet valve 
remains closed and if the operation is not at once 
resumed the patient may suffocate. 
A principal object of the present invention is 

to provide a pressure type resuscitator having 
provision for automatically relieving the lung 
pressure whenever the reciprocating pump ele 
rinent is stopped during or at the end of its pres 
Sure stroke. A further object is to provide a 
Safety release device of improved type which may 
be embodied in preSSure resuscitators of various 
kinds, for example, those in which the pressure 
fluid is delivered to the face mask by a manually 
actuable bellows device rigidly connected to the 
mask, or in which the pressure fluid is delivered 
to the face mask by means of a flexible conduit 
from a pump or other source of intermittent pres 
sure even though such source be remotely located. 
A further object is to provide a resuscitator de 
vice of simple, inexpensive type, easily operated 
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even by an unskilled person, and of Small Weight 
and dimensions so that it is readily portable. 
Other and further objects and advantages of the 
invention will be pointed out in the following 
more detailed description and by reference to the 
accompanying drawings, wherein 

Fig. 1 is a side elevation illustrating a pres 
sure resuscitator of the kind in which the pump 
is of bellows type, this resuscitator embodying the 

10 present invention; 
Fig. 2 is a fragmentary section to larger scale, 

substantially on the line 2-2 of Fig. 1; 
Fig. 3 is a fragmentary section to larger scale 

on the iihe 3-3 of Fig. 1; 
I5 Fig. 4 is a section substantially on the line 

4-4. Of Fig. 2; w 
Fig. 5 is a side elevation to small scale, illus 

trating a modification, particularly an embodi 
ment designed for use with a remotely located 

20 pump or other source of pulsating pressure; 
Fig. 6 is a vertical section through the device 

of Fig. 5, showing details of construction; 
Fig. 7 is a fragmentary vertical section illus 

trating a further embodiment of the invention, 
25 and showing a reciprocating pump as the device 

for providing the pulsating pressure, the pump 
piston being shown at the beginning of its pres 
Sure stroke; 

Fig. 8 is a view similar to Fig. 7, but showing 
80 the pump piston nearing the end of its pressure 

stroke, and indicating the position of the inlet 
and outlet valves of the resuscitator at this time; 

Fig. 9 is a view similar to Fig. 8, but showing 
the position which the parts occupy just after 

35 the pump piston begins the upstroke; 
Fig. 10 is a view similar to Fig. 8, but indicat 

ing the position which the parts occupy When the 
pump piston is at the lowermost portion of its 
pressure stroke and just before it starts its up 

40 ward stroke; and 
Fig. 11 is a view similar to Fig. 10 but showing 

the position which the parts assume if the pump 
piston is left standing at the lower end of its 
pressure stroke. 

Referring to the drawings, and in particular 
to Figs. 1 to 4 inclusive, the face mask of the 
resuscitator device is indicated at M. This face 
mask may be of conventional type, here shown 
as comprising the inflatable face-engaging por 

50 tion f and the rigid tubular stem 2 provided 
With the bore 3 (Fig. 3) through which the gase 
ous medium passes to and from the mask. 
As illustrated in Fig. 3, this stem 2 is integral 

with the valve case 4, the stem and the valve 
55 case being made of any suitable material, for ex 



3 
ample metal or a moulded plastic. While as 
here illustrated the stem 2 and the case 4 are in 
tegrally joined, it is obviously within the inven 
tion to make them as separate parts and unite 
them in any appropriate Way. 
The case 4, as illustrated in Figs. 1 and 3, con 

stitutes the normally fixed head of a pump of 
bellows type comprising the expansible-contract 
ible bellows 5 of any suitable material, for in 
stance leather, rubber, or treated textile fabric, 
and which is closed at its opposite end by the 
movable head 6 (Fig. 2). The head 6 comprises 
the annular cylindrical portion , and the bellows 
member 5 is provided with an elastic sleeve por 
tion 8 which is expanded and slipped Over the part 
so as to provide a leak-tight union between the 

bellows member 5 and the head 6. In the same 
way the opposite head 4 is provided With the 
annular cylindrical member 9 over which the 
opposite sleeve portion 9 of the bellows device is 
drawn, the material of the bellows being Sufi 
ciently elastic to provide a leak-tight union. With 
the opposite heads. However, if the case 4 be 
raade of two separable parts clamped together, 
as illustrated in Fig. 6, the marginal portion of 
the bellows may be clamped, together with the 
margin of the diaphragm, between these casing 
parts. - 

The head 6 is preferably provided with a cover 
plate attached to the head by the bolts 2, 
the cover fi being provided with a handle 3 here 
shown as a loop into which the operator's hand 
may be slipped, the cover it also having one or 
more air inlet ports fit of large capacity. 
The head 6 is furnished with a suction port 5 

(Fig. 2) leading to the interior of the bellows 5. 
This port is controlled by an in Wardly or down 
wardly opaning valve 6. The head 6 is also fur 
nished with one or more relief ports each nor 
mally closed by an outwardly or upwardly open 
ing valve i. Two such valves aire here shown 
(Fig. 4), both valves being urged toward port 
closing position by means of a Spring 8. This 
spring 8 is of such strength as to keep the valve 

closed until a predetermined pressure has been 
built up in the patient's lungs, whereby these 
valves open automatically to avoid the applica 
tion of undue pressure to the lungs. Preferably, 
a leak port 35 of small capacity is provided in 
the head 6 (Fig.2). Iowever, if the valves do 
not seat leak-tight, the leakage through the closed 
valves will accomplish the same result as the leak 
port, and the latter is not always necessary. 
The casing member 4 (Fig. 3) is provided with 

an annular internally directed flange S. Which 
forms a support for the outer margin of an an 
nular diaphragm 20, the margin of the dia 
phragm being clamped leak-tight to the flange 9 
by a clamping ring 9a. This diaphragm, as illus 
trated in Fig. 3, constitutes the upper wall of a 
valve chamber C. Within which is arranged the 
annular valve seat 2, here shown as integral 
with the member 3 and coaxial with the mask 
stem 2. The space 22 within this valve seat 2 
communicates freely with the bore 3 in the mask 
stem. An annular outlet valve 23 is arranged 
to cooperate with the seat 2, this outlet valve 23. 
being secured to the inner margin of the dia 
phragm 25 in coaxial relation with the latter. 
An inlet valve disk 24 is arranged to engage the 
under surface of the outlet valve 23 and thereby 
to close the inlet, port 25 at the center of the 
valve 23. This inlet valve 24 is guided and re 
strained in its movements by a cage 26 extending 
downwardly from the lower side of the annular. 
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4. 
valve 23, and within this cage there is arranged 
a relatively light spring 27, which tends to keep 
the inlet valve 24 in closed position. A relatively 
heavy spring 28 reacts against the cage 26 and 
tends to move the diaphragm upwardly so as to 
separate the outlet valve 23 from the seat 2. 
The part 4 is provided with one or more ports 
29 leading from the chamber C, surrounding the 
valve seat 2 ?, to the outer atmosphere. While 
the springs. 27 and 28, as here illustrated, are 
compression springs, it is contemplated that ten 
ision springs may be employed. 
A modified construction is illustrated in Figs. 5. 

and 6 designed for use with a pump or other 
source of intermittent pressure remote from the 
face mask. In this arrangement there is pro 
vided a casing member 3 here shown as integral 
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with the tubular stem 32 to which the face mask 
may be secured in any desired manner. The 
part 3 is provided with an annular upstanding 
wall 33, with which cooperates the downwardly 
directed annular wall 34 of the upper member 35 
of the valve case, the parts 33 and 34 clamping 
the outer margin of an annular diaphragm 36 be... . 
tween them. The parts 3 and 35 are united 
by suitable bolts 37 (Fig. 5) to form a leak-tight 
casing. . - - - - - . . . . . . . . 

The annular outlet valve 38 is secured by means 
of a clamping plate 39 to the inner margin of the 
diaphragm. 36. This annular valve 38 cooperates 
with an annular valve seat 38, here shown as in 
tegral with the part 3 and coaxial with the mem 
ber 32. The aperture 40 at the center of the 
valve 38 constitutes an inlet port leading from 
the upper part of the casing to the bore in the 
part 32. A valve-guiding cage 4 extends down 
wardly from the valve 38 and is engaged by a 
relatively heavy spring 42 whose lower end abuts 
a shoulder 43 at the interior of the part 32, this 
spring urging the valve 38 away from the seat 38. 
Within the guiding cage 4 there is arranged an 
inlet valve disk 44 which cooperates with the in 
ner margin of the valve 38 to close the passage 
40, a relatively light spring 45 reacting between 
the cage 4 and the valve disk and tending to. 
keep the valve disk 44 in closed position. 
To the part 35 of the valve case there is se 

cured leak-tight an elbow 46 having the nipple 
portion 47 designed to receive the end of a flexible 
hose leading from a suitable pump or other source 
of intermittently applied pressure. The lower 
member 3 of the valve case is provided with one 
or more ports 47 of large capacity leading from 
the space: 48, beneath the diaphragm 36 and sur 
rounding the valve seat 38, to the outer-atmos 
phere, and the part 46 is furnished with a leak 
port 49 of Small capacity. . . - 
A further modification is illustrated in Figs, 7 to 

11 inclusive wherein the mask M is shown associ 
ated with a pump of the reciprocating piston type. 
In this arrangement the mask M is furnished 
with the tubular rigid stem 50 which is here illus 
trated (Fig. 9), as integrally joined to the lower 
member 5 of the valve casing. The peripheral 
wall of this valve casing is furnished with an in 
wardly directed flange 52 forming a support for 
the outer margin of the flexible diaphragm 53. 
The lower member of the casing is also furnished. 
With an annular valve seat 54 coaxial With the 
stem member 50 and with which cooperates the 
annular outlet valve 55 which is secured to the 
inner margin of the diaphragm 53 in coaxial re 
lation with the seat 54. A relatively heavy spring 
56 engages the valve 55 and urges the latter away 
from the seat 54. The valve 55 has the central 
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port 57 (Fig. 9) providing for passage of fluid 
from the plenum chamber P above the diaphragm 
to the space inside the valve seat 54, and an inlet 
valve disk 58 is arranged so that it tends to close 
this port 57, the valve being urged toward port 
closing position by a relatively light spring 59 
which is anchored to a part 60 secured to the 
outlet valve 55. The term "plenum chamber” 
as thus applied to the space within the apparatus 
and above the diaphragm, is used merely for con 
Venience in distinguishing among the various 
Spaces and cavities and is intended to designate 
that space in which during inhalation (but not 
necessarily during exhalation) a superatmos 
pheric pressure subsists and from which during 
inhalation gaseous medium passes through the 
inlet valve to the face mask and lungs. -- 
The valve casing also comprises the upper 

member 6 which is connected to the part 5 
in any appropriate way, for example by bolts 
(not shown), the margin of the diaphragm 53 
being clamped leak-tight between the opposed 
portions of the casing members 5 and 6t. The 
upper member 6f of the case is furnished with a 
tubular stem or nipple 64, and is provided with 
a leakport 65 of Small capacity. The lower mem 
ber 5 of the case is also furnished with one or 
more ports 66 of large capacity leading from the 
space beneath the diaphragm and surrounding 
the valve seat 54 to the outer atmosphere. As 
here illustrated, the pressure fluid is supplied 
to the valve casing by means of a pump compris 
ing the cylinder 67 and the reciprocating piston 
68, the cylinder being provided with a delivery 
nipple 9 which may be integral with the member 
64 of the valve casing or which may be connected 
to the latter in any desired manner, and at, any 
appropriate distance from the valve casing. As 
illustrated, the piston 68 js provided with a port 
0 which is controlled by a valve 7 cooperable 

with an annular seat 2 (Fig. 9) the valve 
being urged toward the seat by a spring 73 an 
chored to a support 4 carried by the piston. The 
piston is reciprocated by means of a piston rod 
5 (Fig. 8) which may be actuated by hand or 
by power, as desired. The operation of the de 
vice as illustrated in Figs. 7 to 11 is substantially 
as follows: 
As shown in Fig. 7 a piston 68 has completed 

its up-stroke and has started down with its valve 
Tf seated. When the piston starts down the 
gaseous medium within the cylinder is com 
pressed, the diaphragm is forced down so as to 
seat valve 55, and as the pressure further-in 
creases the inlet valve 58 is moved away from its 
Seat; the gaseous medium from plenum chamber 
P now passes down through the open inlet port 
5 and into the tubular member 50, as indi 
cated by the arrows (Fig. 8) and then into the 
face mask. Some of the gaseous medium also 
escapes to the atmosphere through the leak port 
5. If, as is intended, the pump piston 68 begins 

its return or suction stroke without pause, the 
parts assume the relative positions shown in Fig. 
9, the valve in the piston opening to admit air 
to the Space within the pump cylinder theneath 
the piston, the inlet valve 58 closing, and the 
diaphragm 53 rising in response both to the suc 
tion and to the action of the spring 56, thereby 
providing free communication between the in 
terior of the tubular stem 50 and the space be 
neath the diaphragm and outside of the valve 
seat 54. The natural elasticity of the lung now 
causes the lung to contract, forcing out the air 
from the lung through the face mask, through 

6 
the stem, 50, over the edge of the valve seat 54, 
and out through the ports 66. This action con 
tinues until the piston 68 reaches the upper end 
of its path of travel, thus completing the cycle. 

If, instead of starting back on its suction stroke 
immediately after completing or partially com 
pleting its pressure stroke, the piston should be 
come stationary with Superatmospheric pressure 
still subsisting in chamber P, the parts would. 
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for the instant occupy the positions shown in 
Fig. 10, all of the several valves being closed. 
With the parts in this position the gaseous me 
dium is under some degree of pressure within the 
plenum chamber P above the diaphragm, but the 
lung cavity is completely cut off from the out 
side atmosphere and there is no way for the air 
from the lung to escape. However, by the pro 
vision of the leak port 68, the pressure in the 
plenum chamber above the diaphragm (said 
chamber being of Small capacity) begins imme 
diately to drop, since the piston 68 is now sta 
tionary. As soon as the pressure in the chamber 
P has dropped even to a very slight degree, the 
diaphragm 53 is unable longer to resist the up 
ward urge of the spring 56 and thus the latter 
raises the outlet valve 55 from the seat 54, as 
shown in Fig. 11, providing free communication 
between the lung cavity and the outer atmos 
phere. Thus, with this arrangement, there is no 
possibility that the patient may be suffocated by 
failure of the Operator to actuate the pump piston 
in the proper way. 
The operation of the devices shown in Figs. 

1 to 6 will be obvious, it is believed, from the 
above description with respect to Figs. 7 to 11. 
Thus in the arrangement shown in FigS. 1 to 
4 inclusive, the pressure stroke of the upper head 
6 of the bellows device first forces the diaphragm 
down so as to seat valve 23, the valve 24, also 
being seated. As the pressure in chamber P fur 
ther increases the valve 24 is unseated. Air from 
the plenum chamber P (constituted by the in 
terior of the bellows) thus enters the lung 
through the face mask. On the reverse or suc 
tion stroke of the bellows, the valve 24 is closed 
and the Spring 28 raises the valve 23 from its 
seat. This is the normal operation of the device. 
If the operator should hold the bellows collapsed, 
the air from the plenum chamber P, that is to 
say, the interior of the bellows, gradually leaks 
out through the leak port 30 in the upper head 
6 of the bellows, and, when the pressure has 
been reduced very slightly, the spring 28 raises 
the valve 23 from its seat 21, thus providing 
free communication between the face mask and 
the chamber C and the outer atmosphere. 
The device shown in Fig. 6 operates in sub 

Stantially the same manner, it being assumed 
that pressure is built up intermittently in the 
plenum chamber P within the member 46. As 
the pressure builds up the diaphragm is de 
pressed, seating valve 38. As the pressure fur 
ther increases the valve 44 is unseated and the 
gaseous medium from the chamber P passes 
through the orifice 40 and through the tubular 
member 32 to the face mask. When the pres 
Sure pulsation ceases and a suction impulse be 
gins, the diaphragm 36 rises and unseats the 
valve 38. If no suction impulse occurs, follow 
ing a given pressure impulse, the pressure me 
dium contained within the chamber P quickly 
leaks through the leak port 49 thus reducing the 
pressure in the chamber P and permitting the 
Spring 42 to raise the annular outlet valve 38 
from the seat 388. 
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While certain desirable embodiments of the 
invention have been illustrated and described 
by way of example, it is to be understood that 
the invention is broadly inclusive of any and all 
modifications and equivalent constructions fall 
ing within the scope of the appended claims. . 

I claim: - 
1. In a resuscitator of the type having a face 

mask, a plenum chamber wherein a gaseous me 
dium under pressure is periodically Supplied, 
means providing communication between the in 
terior of the plenum chamber and the interior of 
the mask and first Valve means adapted to Open 
said communication when the pressure in the 
plenum chamber attains a predetermined amount 
and to close said communication when it falls 
below a predetermined amount, the improve 
ment comprising a Valve chamber, means pro 
widing free communication between the atmos 
phere and the interior of the face mask through 
said valve chamber, a diaphragan moveable in 
response to variations in pneumatic. pressure and 
forming a wall between the plenum chamber 
and the valve chamber, said diaphragm being 
constructed and arranged to move inwardly of 2 
the valve chamber When the pressure in the 
plenum chamber attains a predetermined amount 
and to move outwardly of the valve chamber 
when the pressure in the plenum chamber falls 
below a predetermined amount, a Second Valve 
means mounted on said diaphragm and adapted 
to close said coranunication between the at 
mosphere and the interior of the face mask 
When the diaphragm is moved inwardly of the 
valve chamber and to open said communication 
when the diaphragm is moved outwardly of the 
valve chamber and means providing a relatively 
slow leakage from the plenum chamber to the 
atmosphere, whereby upon discontinuing the Sup 
ply of gaseous medium under pressure to the 
interior of the plenum chamber for a predeter 
mined interval the pressure in the plenum cham 
ber is automatically reduced by said slow leak 
age, the pressure-responsive diaphragm auto 
hatically noves outwardly of the valve chamber 
in response to said reduced pressure and said 
second valve opens said free communication be 
tween the atmosphere and the interior of the 
face-mask through the Valve chamber. 

2. In a resuscitator of the type having a face 
mask, a plenum chamber wherein a gaseous me 
dium under pressure is periodically supplied, 
means providing communication between the in 
terior of the plenum chamber and the interior of 
the mask and first Walve means adapted to open 
Said connunication. When the pressure in the 
pleum chamber attains a predetermined amount 
aid to close Said communication. When it falls be 
OW a predetermined amount, the improvement 
comprising a Valve chamber, means providing 
free communication between the atmosphere and 
the interior of the face mask through said valve 
chamber, a diaphragm moveable in response to 
variations in pneumatic pressure and forming a 
Wall between the plenum chamber and the valve 
chamber, said diaphragm being constructed and 
arranged to move inwardly of the valve cham 
ber when the pressure in the plenum chamber 
attains a predetermined amount and to move 
outwardly of the valve chamber when the pres 
Sure in the plenum chamber falls below a pre 
determined amount, a mechanical guard means 
constructed and arranged to maintain at all 
times a free space to accommodate outward 
movement of said diaphragm, a second valve 
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8 
means mounted on said diaphragm and adapted 
to close said communication between the at 
mosphere and the interior of the face mask when 
the diaphragm is moved inwardly of the valve 
chamber and to open said communication when 
the diaphragm is moved outwardly of the valve 
chamber and means providing a relatively slow 
leakage from the plenum chamber to the at 
mosphere, whereby upon discontinuing the sup 
ply of gaseous medium under pressure to the 
interior of the plenum chamber for a predeter 
mined interval the pressure in the plenum cham - 
ber is automatically reduced by said slow leak 
age, the pressure-responsive diaphragm auto 
matically moves outwardly of the valve chamber 
in response to said reduced pressure and said 
Second Valve opens said free communication be 
tween the atmosphere and the interior of the 
face mask through the valve chamber. 

3. In a resuscitator of the type having a face 
mask and a plenum chamber wherein a gaseous 
medium under pressure is periodically supplied, 
the improvement comprising a valve chamber, 
means providing free communication between the 
atmosphere and the interior of the valve cham 
ber, means providing free communication between 
the interior of the face mask and said valve 
chamber, a diaphragm moveable in response to 
variations in pneumatic pressure and forming a 
Wall between the plenum chamber and the valve 
chamber, said diaphragm being constructed and 
arranged to move inwardly of the valve chamber 
When the pressure in the plenum chamber at 
tains a predetermined amount and to move out 
Wardly of the valve chamber when the pressure 
in the plenum chamber falls below a predeter 
mined amount, a mechanical guard means con 
structed and arranged to maintain a free space 
to accommodate outward movement of said dia. 
phragm, a first valve means mounted on said dia 
phragm and adapted to close said free communi 
cation between the atmosphere and the interior 
of the valve chamber when the diaphragm is 
moved inwardly of the valve chamber and to Open 
Said communication when the diaphragm is 
moved outwardly of the valve chamber, a port 
in said diaphragm providing communication be 
tween the plenum chamber and said valve cham 
ber, a second valve means adapted to close said 
port, a relatively light spring urging the second 
valve means toward closed position and a leak 
port in Said plenum chamber providing a rela 
tively slow leakage from the plenum chamber. 
to the atmosphere, whereby upon discontinuing 
the Supply of gaseous medium under preSSure to 
the interior of the plenum chamber for a prede 
termined interval the pressure in the plenum 
chamber is automatically reduced by said slow 
leakage, the pressure-responsive diaphragm auto 
natically moves outwardly of the valve chamber 
in response to said reduced pressure and said first 
Valve means opens said free communication be 
tween the atmosphere and the interior of the 
Valve chamber. 

4. In a resuscitator of the type having a face 
mask, a plenum chamber wherein a gaseous me 
dium under pressure is periodically supplied by 
a pump having a reciprocating part, means pro 
viding communication between the interior of 
the plenum chamber and the interior of the mask 
and first valve means adapted to open said com 
munication when the pressure in the plenum 
chamber attains a predetermined amount and 
to close said communication when it falls below 
a predetermined amount, the improvement com 
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prising a valve chamber, means providing free 
communication between the atmosphere and the 
interior of the face mask through said valve 
chamber, a diaphragm moveable in response to 
variations in pneumatic pressure and forming a 
wall between the plenum chamber and the valve 
chamber, said diaphragm being constructed and 
arranged to move inwardly of the valve chamber 
when the pressure in the plenum chamber attains 
a predetermined amount and to move outwardly 
of the valve chamber when the pressure in the 
plenum chamber falls below a predetermined 
amount, a mechanical guard means constructed 
and arranged to maintain a free space for out 
ward movement of said diaphragm; a Second 
valve means mounted on said diaphragm and 
adapted to close said communication between 
the atmosphere and the interior of the face mask 
when the diaphragm is moved in Wardly of the 
valve chamber and to open said communication 
when the diaphragm is moved outwardly of the 
valve chamber and means providing a relatively 
slow leakage from the plenum chamber to the 
atmosphere, whereby upon discontinuing the Sup 
ply of gaseous medium under pressure to the 
interior of the plenum chamber for a predeter 
mined interval, the pressure in the plenum cham 
ber is automatically reduced, the pressure-re 
sponsive diaphragm automatically moves out 
Wardly of the valve chamber in response to said 
reduced preSSure and said Second Valve means 
opens said free communication between the at 
mosphere and the interior of the face mask 
through the valve chamber. 

5. In a resuscitator of the type having a face 
mask, a plenum chamber wherein a gaseous me 
dium under pressure is periodically supplied by 
contraction and expansion of the plenum cham 
ber, means providing communication between the 
interior of the plenum chamber and the interior 
of the mask and first valve means adapted to open 
said communication when the pressure in the 
plenum chamber attains a predetermined amount 
and to close Said communication when it falls 
below a predetermined amount, the improvement 
Comprising a valve chamber, means providing 
free communication between the atmosphere and 
the interior of the face mask through said valve 
chamber, a diaphragm moveable in response to 
variations in pneumatic pressure and forming a 
Wall between the plenum chamber and the valve 
chamber, said diaphragm being constructed and 
arranged to move inwardly of the valve chamber 
when the pressure in the plenum chamber at 
tains a predetermined amount and to move out 
Wardly of the valve chamber when the pressure 
in the plenum chamber falls below a predeter 
mined amount, a mechanical guard means con 
structed and arranged to maintain at all times a 
free space to accommodate OutWard movement 
of said diaphragm, a Second Valve means mounted 
On said diaphragm and adapted to close said com 
munication between the atmosphere and the in 
terior Of the face mask when the diaphragm is 
moved inwardly of the valve chamber and to 
open said communication when the diaphragm 
is moved outwardly of the valve chamber and 
means providing a relatively slow leakage from 
the plenum chamber to the atmosphere, whereby 
upon discontinuing the supply of gaseous medi 
um under pressure to the interior of the plenum 
chamber for a predetermined interval the pres 
sure in the plenum chamber is automatically re 
duced by said slow leakage, the pressure-respon 
sive diaphragm automatically moves outwardly 
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of the valve chamber in response to said reduced 
pressure and said second valve means opens said 
free communication between the atmosphere and 
the interior of the face mask through the valve 
chamber. - 

6. In a resuscitator of the type having a face 
mask, a plenum chamber wherein a gaseous me 
dium under pressure is periodically supplied, 
means providing communication between the in 
terior of the plenum chamber and the interior of 
the mask and first valve means adapted to Open 
said communication when the pressure in the 
plenum chamber attains a predetermined 
amount and to close said communication when it 
falls below a predetermined amount, the im 
provement comprising a valve chamber, means 
providing free communication between the at 
mosphere and the interior of the face mask 
through said valve chamber, a diaphragm move 
able in response to Variations in pneumatic pres 
sure and forming a wall between the plenum 
chamber and the valve chamber and a second 
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valve means mounted on said diaphragm and 
adapted to close said communication between 
the atmosphere and the interior of the face mask 
when the diaphragm is moved in Wardly of the 
valve chamber and to open said communication 
when the diaphragm is moved outwardly of the 
valve chamber, whereby the pressure-responsive 
diaphragm automatically moves outwardly of the 
valve chamber in response to reduced pressure in 
the plenum chamber causing said second valve 
to open said free communication between the at 
mosphere and the interior of the face mask dur 
ing the exhalation phase of resuscitation and the 
pressure-responsive diaphragm automatically 
moves inwardly of the valve chamber causing 
said second valve means to close said free com 
munication during the exhalation phase of re 
suscitation. 

7. In a resuscitator of the type having a face 
mask, a plenum chamber wherein a gaseous me 
dium under pressure is periodically supplied, 
means providing communication between the in 
terior of the plenum chamber and the interior of 
the mask and first valve means adapted to Open 
said communication when the pressure in the 
plenum chamber attains a predetermined amount 
and to close said communication when it falls 
below a predetermined amount, the improve 
ment comprising a valve chamber, means pro 
viding free communication between the atmos 
phere and the interior of the face mask through 
said valve chamber, a diaphragm moveable in re 
sponse to variations in pneumatic pressure and 
forming a wall between the plenum chamber and 
the valve chamber, a mechanical guard means 
constructed and arranged to maintain at all times 
a free space to accommodate outward movement 
of said diaphragm and a second Valve means 
mounted on said diaphragm and adapted to close 
said communication between the atmosphere . 
and the interior of the face mask when the dia 
phragm is moved inwardly of the valve chamber 
and to open said communication when the dia 
phragm is moved outwardly of the valve chamber, 
whereby the pressure-responsive diaphragm au 
tomatically moves outwardly of the valve cham 
ber in response to reduced pressure in the plenum 
chamber causing said second valve to open Said 
free communication between the atmosphere and 
the interior of the face mask during the exhala 
tion phase of resuscitation and the pressure-re 
sponsive diaphragm automatically moves in 
Wardly of the valve chamber causing said Second 



2,428,451. 
1. 

valve means to close said free cemninication 
during the exhalation phase of resuscitation. ... . 
... 8. In a resuscitator of the type havia 
in ask and a plenum chamber whereira, a gase6 as 
medium under pressure is periodically supplied, 
the improvement comprising a valve chamber, 
means providing free communication between 
the atmosphere and the interior of the valve 
chamber, means providing free communication 
between the interior of the face mask and said 
valve charnber, a diaphragm moveable in re 
sponse to variations in pneumatic pressure and 
formitig a wall between the plenum chamber and 
the valve chamber, a mechanical guard means 
constructed and arranged to maintain a free 
space to accommodate outward movement of said 
diaphragm, a first valve means mounted on said 
diaphragm and adapted to close said free com 
munication between the atmosphere and the in 
terior of the valve chamber when the diaphragm 

is moved outwardly of the valve chamber, a port 
in said diaphragm providing communication be 
tween the plenum chamber and said valve cham 
ber, a second valve means adapted to close said 
port and a relatively light spring urging the sec 
end valve means toward closed position, where 
by the pressure-responsive diaphragm automati 

g a face 

eaily moves outwardly of the valve chamber 
response to reduced pressure - in the ple 
chamber causi 
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