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COMBINED RESUSCITATOR AND INHALATOR 
APPARATUS 

BACKGROUND OF THE INVENTION 

In a resuscitator for supplying oxygen to a patient or 
victim through a face mask, it is desirable for the resus~ 
citator body to incorporate manually actuated control 
means for supplying 100 percent oxygen to the mask at 
a predetermined ?ow rate for forcing oxygen into the 
lungs of the victim. It is also desirable for the resuscita 
tor to incorporate means for limiting the pressurized 
oxygen within the body and mask to a predetermined 
maximum level, for example, a pressure of approxi 
mately 50 centimeters of water for adults or 40 centi 
meters of water for children. Furthermore, the resusci~ 
tator should be simple and dependable in construction 
and convenient to operate so that the supply of oxygen 
can be immediately stopped, and the face mask vented 
to atmosphere to permit free exhausting of the air ex 
haled from the patient into the face mask. 

In addition to means for forcing a supply of oxygen 
into a victim‘s lungs for resuscitation when he cannot 
inhale, it is desirable for the breathing system or appa 
ratus to provide for the case when the victim can in 
hale. This is accomplished by supplying a continuous 
?ow of oxygen to the face mask so that the victim can 
inhale the supplied oxygen with practically no effort 
and yet can exhale with ease. The oxygen is frequently 
desirable in giving first aid to persons overcome from 
inhaling chemical asphyxiants such as carbon monox 
ide and hydrogen sulfide or in supplying oxygen to per 
sons suffering from heart failure, severe burns, drug in 
toxication, shock and the like. It is also sometimes de 
sirable for the breathing apparatus to provide means 
for mixing air with the oxygen and for controlling or 
regulating the ratio of oxygen and air being inhaled by 
the victim. 
.One form of resuscitator is disclosed in US. Pat. No. 
3,717,147, and the components for another form of re 
suscitator are shown in US. Pat. No. 2,988,085 and 
No. 3,435,839. In addition, other resuscitators or inha 
lators have been either constructed or proposed, but 
none of the systems provide all of the desirable features 
mentioned above. 

SUMMARY OF THE INVENTION 

The present invention is directed to an improved re 
suscitator and inhalator device or apparatus which pro 
vides all of the desirable features mentioned above and, 
in addition, is simple, dependable and economical in 
construction and assembly. In accordance with one em 
bodiment of the invention, a multiple valve body in 
cludes a tubular outlet portion which is adapted to be 
coupled to a face mask, and also includes an inlet por 
tion for receiving a hose connected to a supply of pres 
surized oxygen. The valve body encloses an inlet con~ 
trol valve-member which is urged to a normally closed 
position by a manually actuating spring biased lever 
pivotally supported by the valve body. The control 
valve supplies oxygen through a chamber to the face 
mask, and the chamber is provided an exhalation port 
adapted to be closed by a closure or valve member car 
ried by the actuating lever. A regulating dial is eccentri 
cally supported by the valve body and provides an ad 
justable stop which limits the movement of the lever. 
This positions the control valve so that it is slightly 
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2 
opened for supplying a continuous ?ow of oxygen for 
inhalation by the victim. 

In another embodiment of the invention, the closure 
of the exhalation port is automatically controlled by a 
sliding valve member which is spring biased to a nor 
mally open position and moves toward a closed posi 
tion in response to the pressure of the oxygen flow pro 
duced by opening of the control when the actuating 
‘lever is operated. The movement of the sliding valve 
member may be calibrated for indicating the ratio of 
oxygen and air supplied to the victim for inhalation. 
Also the spring acting on the sliding valve member can 
be pre-adjusted to serve in conjunction with the sliding 
valve member as a relief valve when the pressure ap 
plied to the victim reaches approximately 60 centime 
ters of water. 
Other features and advantages of the invention will 

be apparent from the following description, the accom 
panying drawing and the appended claims. 

BRIEF DESCRIPTION OF THE DRAWING 
FIG. 1 has a perspective view of a combined resusci 

tator and inhalator apparatus constructed in accor 
dance with the invention; 
FIG. 2 is an elevational view of the oxygen supply 

control unit shown in the apparatus of FIG. 1; 
FIG. 3 is a section of the control unit, taken generally 

on the line 3——3 of FIG. 2; 
FIG. 4 is a plan view of the control unit shown in FIG. 

1; 
FIG. 5 is an enlarged fragmentary section taken gen 

erally on the line 5-5 of FIG. 2; 
FIG. 6 is a section similar to FIG. 3 and showing an 

other embodiment of an oxygen supply control unit 
constructed in accordance with the invention; 
FIG. 7 is a fragmentary section similar to FIG. 3 and 

showing a further modi?cation; 
FIG. 8 is a fragmentary section showing another em 

bodiment of the invention; and 
FIGS. 9 and 10 are views similar to FIGS. 3 and 4 and 

showing another modification of the invention. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

The combined resuscitator-inhalator apparatus 
shown in FIG. 1, includes a generally L-shaped multiple 
valve body 10 which is preferably cast of metal and in 
cludes a projecting inlet portion 11. The valve body 10 
receives a supply of oxygen from a pressurized supply 
source or tank (not shown) through a ?exible conduit 
12 which connects the tank to an opening or inlet 14 
(FIG. 3) extending into one side of the inlet portion 11 
of the valve body 10. The valve body 10 also includes 
a generally cylindrical outlet portion 18 which de?nes 
a discharge opening or outlet 19 and is adapted to re 
ceive a mating annular portion of a face mask 20. 
The valve body 10 de?nes a cylindrical bore or 

chamber 22 which is connected by a passage 23 to the 
inlet 14. A conventional plunger-type valve unit or as 
sembly 25, for example, the model MJVO-2-C valve 
manufactured by Clippard Instrument Labratory, Inc. 
Cincinnati, Ohio, extends into the chamber 22 and is 
retained by a pair of surrounding O-rings 26 and an an 
nular retaining plate 27. The valve assembly 25 in 
cludes an axially movable spool-like valve member 28 
which controls the ?ow of oxygen from the inlet 14 
through a passage or port 29 connected to a cylindrical 
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iamber 30 formed within the body 10. The valve as 
mbly 25 is normally closed when the valve member 
3 is urged inwardly towards the passage 23. 
A circular opening or port 32 is formed within a side 
all of the valve body 10 and extends from the cham 
:r 30 to an annular projecting valve seat 33 surround 
g the opening 32. A tubular ?lter support member 34 
retained within the discharge end of the chamber 30 
1 a set screw 36 which projects inwardly into a cir 
lmferential groove formed within the member 34. A 
rcular mesh-type filter screen 38 is secured to the 
ember 34 and serves to protect the chamber 30, pas 
ge 29 and valve assembly 25 from receiving foreign 
irticles. 
The valve assembly 25 is operated by an actuating 
ver 40 which has a slight angular configuration and 
cludes a gripping portion 41. The actuating lever 40 
positioned within a U-shaped flange portion 42 of the 
idy l0 and is pivotally supported by a cross pin 44 
.‘IICh extends through aligned holes within the flange 
)rtion 42 and within inwardly projecting ears 46 form~ 
g part of the actuating lever. A U-shaped spring 48 
tends around the pivot pin 44 and is confined be 
'een the body 10 and the actuating lever 40 so that a 
unded integral projection 49 on the actuating lever 
l, urges the valve member 28 inwardly to effect nor 
al closing of the valve assembly 25. The gripping por 
)n 41 of the actuating lever 40 carries a resilient cir 
llar valve member 52 which is adapted to engage the 
inular seat 33 and close the port 32 when the lever 
irtion 41 is pressed inwardly against the bias of the 
ring 48 in a direction as indicated by the arrow in 
G. 3. 
A circular disc or dial 55 (FIG. 3) is rotatably sup~ 
>rted by an eccentrically located screw 56 which is 
readed into the valve body 10 on the end opposite the 
itlet 19. The dial 55 has calibrations 57 and forms an 
ljustable stop against movement of the actuating lever 
I by the spring 48. The dial 55 is positioned under the 
ljacent end portion of the lever 40, and the function 
‘the dial 55 will be explained later. 
Another opening or hole 58 (FIGS. 3 and 5) is 
rmed within the valve body 10 and connects the 
lamber 30 with a pressure relief valve assembly 60. 
1e valve assembly 60 includes a tubular casing 62 
wing a reduced end portion which projects into a 
,unterbore 63 formed within the body 10 around the 
)ening 58. A valve seat 66 is con?ned within the 
iunterbore 63 and is normally engaged by a generally 
'lindrical valve member 68 which is loosely supported 
.th the casing 62. A compression spring 69 extends 
:tween the valve member 68 and a generally cylindri 
.1 member or ?tting 72 which receives a cross pin 73. 
5 shown in FIGS. 2 and 4, the cross pin v73 projects 
ltwardly into a set of diametrically opposed slots 74 
viich are formed within the casing 62 and connect 
.th another set of slightly deeper slots 76. The outer 
1d of the casing 62 is closed by a threaded plug 78, as 
own in FIG. 5. . 
The resuscitator-inhalator apparatus shown in FIGS. 
-5, operates in the followingmanner. When it is de 
‘ed to use the apparatus as a resuscitator and to force 
)0 percent oxygen into the lungs of the victim being 
suscitated, the face mask 20 is placed over the mouth 
id nose of the victim,_ and the gripping portion 41 of 
e actuating lever 40 is depressed sothat the valve unit . 
i is opened, and the opening 32 is closed by the resil 
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4 
ient valve member 52. The diameter of the passage 29 
is selected so that the maximum ?owv rate of oxygen 
from the inlet 14 and into the chamber 30 and face 
mask 20 does not exceed a predetermined limit, for ex 
ample, 150 liters per minute for a predetermined set 
ting of a pressure such as 50 p.s.i. After the chest of the 
victim is expanded, the lever 40 is released so that it re 
turns to its normal position (FIG. 3) under the bias of 
the spring 48, thereby closing the valve assembly 25 
and opening the port 32. The oxygen previously forced 
into the victims lungs is now caused to exhaust to atmo 
sphere through the outlet 19, chamber 30 and port 32. 

In the event the actuating lever 40 is depressed for a 
time period which permits a build-upof pressure within 
the face mask 20 and the lungs of the patient to a pre 
determined maximum level, for exampole, a pressure 
of 50 centimeters of water for an adult, the valve mem 
ber 68 (FIG. 5) of the pressure‘ valve assembly 60, will 
move against the spring 69 and away from the seat 66 
to open the port 58 and thereby release the pressure 
within the chamber 30. If the victim being treated is a 
child, the ?tting 72 is positioned so that the‘ cross pin 
73 extends within the set of slots 76, thereby reducing 
the pressure exerted by the spring 69 on the valve‘ 
member 68. Thus, when the pressure of the oxygen 
within the chamber 30 reaches a lower maximum lever, ' 
for example, a pressure of 40 centimeters of water, the 
excess oxygen will be released by movement of the 
valve member 68 away from the valve seat 66. 
When it is desired to use the device or apparatus 

shown in FIGS. 1~5 for inhalation to provide a continu 
ous flow rate of oxygen to the victim so that he can in 
hale a suitable air-oxygen mixture, the dial 55 is rotated 
to a position corresponding to the desired partial flow 
rate, as indicated by the calibrations 57 on the dial 55. 
For example, if it is desired to supply a continuous flow 
of oxygen to the patient at a flow rate of 15 liters per 
minute, the dial 55 is rotated to an indication of 15. 
The dial 55 then forms a stop for the overlying end por 
tion of the actuating lever 40 and maintains the valve 
assembly 25 in a fixed partially open position to pro 
vide the desired ?ow rate. Since the port 32 remains 
open, surrounding air is free to flow inwardly through 
the port 32 and blend with the oxygen within the cham 
ber 30 when the victim inhales. The open port 32 also 
provides for exhausting the air exhaled by the patient 
into the face mask 20. 
Referring to FIG. 6 which shows another embodi 

ment of the resuscitator-inhalator apparatus con 
structed in accordance with the invention, a multiple 
valve body 10' is constructed similar to the valve body . 
10 and supports similar components which are identi 
?ed by corresponding reference numbers having a 
prime mark. In place of the valve unit or assembly 25, 
the body 10’ forms an annular valve seat 85 where the 
passage 23' connects with the valve chamber 22’. A 
pin-like valve member 86 extends within the chamber 
22’ and includes a tapered inner tip portion 88 which 
normally engages the seat 85 to which is secured a resil 
ient O-ring 89. The valve 86 is supported for axial. 
movement by an annular bushing 92 which closes the 
outer end of the chamber 22’ and supports a resilient 
O-ring 93 forming a fluid-type seal around the valve 
member 86. The body 10' also supports an adjustable 
needle valve member 95 which controls the ?ow of ox 
ygen from the inlet 14’ through the passage 23’ and 
provides for adjustably limiting the maximum ?ow rate 
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for resuscitation, for example, 150 liters per minute for 
adults and 100 liters per minute for children. 

Instead of the larger single port 32 which is formed 
within the body 10, the body 10' is provided with a se 
ries of four angularly spaced ports 96 which extend out 
wardly from the cylindrical chamber 30'. A cylindrical 
valve member 98 is slidably supported within the cham 
ber 30’ and includes an inner radial wall which has a set. 
of holes or ports 99. The valve member 98 is movable 
between an open position (FIG. 6) wherein the cham 
ber 30' is opened to atmosphere through the ports 96, 
and a closed position .wherein the valve member 98 
closes the ports 96. A compression spring 102 extends 
between the valve member 98 and a tubular'?tting 104 
which is retained within the outer end portion of the 
chamber 30' by an externally threaded adjustment ring 
106. A pair of diametrically opposed ports 108 are 
formed within the fitting 104 and extend to a circum 
ferential groove 109 which is in ?uid communication 
with a corresponding pressure relief port 58, as shown 
in FIGS. 3 and 5. V ' 

The valve member 98 in the embodiment shown in 
FIG. 6, has the same function as the valve member 52 
shown in the embodiment of FIGS. 1-5, except that the 
valve member 98 operates automatically in response to 
the pressure of the oxygen within the chamber 22'. 
That is, when the gripping portion 41' of the actuating 
lever 40', is fully depressed, the valve member 86 
moves to its fully opened position so that the maximum 
flow rate of oxygen ?ows through the passage 29’. The 
pressure of the oxygen against the valve member 98, is 
effective to move the valve member against the bias of 
the spring 102, to a position closing the ports 96. Thus, 
the full ?ow rate of oxygen passes through the ports 99 
within the valve member 98 and to the face mask 20 to 
provide forced resuscitation of the patient. 
When the valve member 86 is moved to its closed po 

sition by releasing the actuating lever 40’, the spring 
102 returns the valve member 98 to its normally open 
position (FIG. 6) so that the air exhaled from the pa 
tient is exhausted through the tubular fitting 104 and 
the ports 96. When the valve member 86 is partially 
opened by slight pivoting or depression of the actuating 
lever 40’, the valve member 98 automatically moves to 
a position partially closing the ports 96. This feature is 
desirable during inhalation when it is desired to supply 
the patient with a continuous supply of oxygen which 
mixes with air inhaled through the ports 96. By cali 
brating the dial S5’ for a given oxygen inlet pressure, 
the lever 40’. may be selectively positioned in an in?nite 
range of inhalation positions so that the air-oxygen mix 
ture inhaled by the victim can be adjusted to desired 
values. ' ' 

FIG. 7 shows a modification of theresuscitator 
inhalator apparatus shown in FIGS. 1-5 and which is 
particularly suited for use in a surrounding toxic atmo 
sphere such ' as air containing substantial smoke or 
chemical vapors. In this modi?cation, the exhaust port 
32 for exhaled air, is normally closed by a check valve 
assembly 115. This valve assembly includes a spider 
type circular bracket 116 which is formedlof sheet 
metal and has a series of peripherally spaced holes 117. 
The bracket‘116 is rigidly secured to the valve body 10 
adjacent the outer end of the port 32 by a suitable ce~~ 
ment or solder. ‘7 ‘ 

The holes 117 within the bracket 116 are normally 
covered by a ?exible resilient circular valve member 
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6 
l 18 which has a center portion connected to the under 
lying bracket 116 by an adjustable bolt 119. The valve 
member 118 is preferably die cut from sheet rubber 
material, and the peripheral portion of the valve mem 
ber functions as a ?apper valve member so that it opens 
in response to a low exhalation pressure within the 
chamber 30 such as, for example, a pressure 0.5 centi 
meters of water. Thus vwhen exhaled gases are received 
during exhalation within the chamber 30 from the mask 
20, the gases can escape through the port 32 and past 
the check valve assembly 115 with little exhalation ef 
fort by the victim. However, during inhalation of the 
oxygen supplied ,to the chamber 30 and the face mask 
20, the check valve assembly 115 assures that the con 
taminated atmosphere will not enter the chamber 30 
through the port 32. During forced resuscitation, the 
valve member 118 is held in its normally closed posi 
tion by engagement of the valve member 52 on the 
lever 40. 
Referring to FIGS. 9 and 10, in place of the check 

valve 115 for preventing the ‘surrounding air or gas 
from ?owing inwardly through the port 32 and into the 
valve body chamber 30 during inhalation, the exhaust 
port 32 may be normally closed by acheck valve sys 
tem 125. According to this modification, the exhaust 
port 32 is normally closed by a circular disc-like rigid 
valve member 126 which is urged against the annular 
seat 33 by a compression spring 127 having one end en 
gaging the center portion of the valve member 126. 
The opposite end of the compression spring 127 is re~ 
tained by a nut-like collar 129 threaded on a thumb 
screw 130. The screw 130 is axially aligned with the ex 
haust port 32 and is rotatably supported by a U-shaped 
bracket 132 secured to the valve body 10. 
An indicating pointer 134 (FIG. 10) projects out~ 

wardly from the collar 129 through a slot within the 
bracket 32 and is positioned adjacent a graduated scale 
136 secured to the bracket 132. The scale 136 is cali 
brated to show the pressure required to open the valve 
member 126, and this pressure may be conveniently 
adjusted by rotation of the screw 130 for controlling 
the resistance to gases exhaledl by the patient. When it 
is desired to provide forced resuscitation, the lever 40 
is fully depressed, and the projection or valve member 
‘138 on the lever 40 engages the valve member 126 and 
prevents opening of the exhaust port 32 until the lever 
40 is released. 

Referring to FIG. 8 which shows another embodi 
ment of a resuscitator-inhalator apparatus or valve as 
sembly constructed in accordance with the invention, 
a valve body 150 is constructed similar to the valve 
body 10 but without an exhaust port 32 for exhaled air. 
The valve body 150 includes an inlet portion 151 hav 
ing an inlet opening 154 which is adapted to receive the 
?exible oxygen supply line 12. The inlet opening 154 
supplies oxygen to a passage 156 which extends to the 
inner end of a counterbored, valve chamber 158. A con 
trol valve unit 160 includes a tubular valve body or 
bushing 162 which is threaded into the bore 158, and 
controls the supply of oxygen from the supply passage 
156 through a port or passage 164 to one end of a cylin 
drical chamber 165. The passage 164 and the chamber 
165 correspond to the passage 29 and chamber 30, re 
spectively, of the valve body 10. in the embodiment 
shown in FIGS. 1-5. 
The‘ control valve unit 1611 functions in the same 

manner as the control valve unit or assembly 25, but 
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also functions to provide an exhaust of exhaled air re 
ceived within the chamber 165. The valve unit 160 also 
includes a valve member 168 having an outer end sur 
face which is engaged by the actuating lever 40 (not 
shown in FIG. 8) in the same manner as the lever 40 en 
gages the outer end of the valve member 28 shown in 
FIG. 3. The valve member 168 includes a reduced cy 
lindrical portion 171 which is slidably supported for 
axial movement within the tubular bushing 162 and de 
?nes an axially extending exhaust passage 172. The 
passage 172 intersects an outer radially extending ex— 
haust passage 173 and an inner radially extending ex 
haust passage 176. The reduced portion 171 of the 
valve member 168, also includes an axially extending 
small bore 178 which intersects a radially extending 
passage 179 having a diameter substantially smaller 
than the diameter of the adjacent exhaust passage 176. 
The bushing 162 is provided with a cross-bore or pas 
sage 181 which is normally closed when the valve mem 
ber 168 is depressed inwardly by the spring-biased 
lever 40. 
When it is desired to have forced resuscitation with 

the embodiment shown in FIG. 8, the lever 40 (not 
shown) is fully depressed so that the valve member 168 
moves or shifts to an outer position (not shown) where 
the exhaust passage 176 is closed by the outer portion 
of the bushing 162. In this position of the valve member 
168, oxygen is free to flow from the passage 156 
through the passages 181 and 164 into the chamber 
165 connected to the face mask 20. After the victim 
has received a sufficient charge of oxygen to expand his 
lungs, the lever 40 is released, and the valve member 
168 returns to its normally closed inner position (not 
shown) with the inner end portion of the valve member 
168 closing the passage 181, within the bushing 162. As 
the patient exhales air, the air exhausts outwardly 
through the passages 176, 172 and 173 within the valve 
member 168. 
The passage 172 is normally closed by a check valve 

185 which includes a ball 186 urged into the outer end 
i of the passage'l72 by a light compression spring 188 
retained within the valve member 168 by an adjustable 
threaded plug 189. The check valve 185 functions in 
the same manner as the check valve 115 described in 
connection with the embodiment shown in FIG. 7 or 
the check valve 125 described in connection with the 
modification shown in FIG. 9. That is, the check valve 
ball 186 is adapted to open during exhalation in re 
sponse to a relatively light pressure within the passage 
172, for example, a pressure of 0.5 centimeters of wa 
ter. However, the check valve 185 serves to prevent the 
surrounding atmosphere from entering the- chamber 
165 during inhalation. 
When it is desired to provide a continuous supply of 

oxygen at a relatively low flow rate during inhalation, 
the valve member 168 is positioned as shown in FIG. 
8 so that a low ?ow of oxygen is continuously supplied 
through the passage 179 and into the chamber 165. 
However, when the patient is exhaling, the oxygen and 
the exhaled air escape through the passages 176, 172 
and 173 and past the check valve 185. 
From the drawing and the above description, it is ap 

parent that resuscitator-inhalator apparatus con 
structed in accordance with the present invention, pro 
vides desirable features and advantages. For example, 
each of the embodiments provides for supplying the pa 
tient with a full ?ow of 100 percent oxygen to effect re 
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8 
suscitation or a continuous low ?ow of oxygen during 
inhalation. The continuous low ?ow of oxygen can be 
conveniently selected merely by adjusting the position 
of the dial 55 or 55’. In addition, the pressure relief 
valve assembly 60 provides for conveniently selecting 
the maximum pressure build-up within the face mask 
20 during forced resuscitation, and the needle valve 
member 95 provides for conveniently selecting the 
maximum ?ow rate for resuscitation, according to 
whether the patient is an adult or a child. 
Another feature is provided by the automatic opera 

tion or movement of the valve member 98 in the em 
bodiment shown in FIG. 6 in response to pivoting of the 
actuating lever 40’. By adjusting the threaded ring 106 
and the pressure exerted by the spring 102 on the valve 
member 98, the dial 55' may be calibrated to position 
or stop the actuating lever 40’ according to the desired 
ratio of oxygen and air during inhalation. In addition, 
the embodiments shown in FIGS. 7-10, each provides 
for preventing surrounding atmosphere from entering 
the oxygen supply chamber 30 or 165 so that the pa 
tient is assured of only receiving 100 percent oxygen. 
Furthermore, the simplicity of construction and assem 
bly of the apparatus, provides for a dependable and‘ 
substantially maintenance-free operation and simplifies 
the use of the apparatus. 
While the forms of apparatus herein described con 

stitute preferred embodiments of the invention, it is to 
be understood that the invention is not limited to these 
precise forms of apparatus, and that changes may be 
made therein without departing from the scope and 
spirit of the invention as de?ned in the appended 
claims. 
The invention having thus been described, the fol 

lowing is claimed: 
I. In apparatus for supplying compressed oxygen to 

a face mask and including a valve body defining a 
chamber, means de?ning an inlet within said body for 
directing a supply of compressed oxygen into said 
chamber, means de?ning an outlet within said body for 
connecting said chamber to the face mask, a control 
valve associated with said inlet for controlling the flow 
of oxygen into said chamber and including a movable 
valve member, an actuating lever pivotally supported 
by said body for manual movement from a closed posi 
tion to an open position for moving saidv valve member 
from a closed position to an open position to provide 
a full ?ow rate of oxygen to said mask during resuscita 
tion, spring means for urging said lever in a direction 
towards said closed position, means de?ning an exhaust 
port for said chamber to provide for an escape of ex 
haled air received from the mask, and a closure mem 
ber supported for movement between an open position 
and a closed position relative to said exhaust port in re 
sponse to movement of said lever, the improvement 
comprising means for retaining said lever in an in 
termedite position to locate said valve member in a par 
tially open position for supplying a continuous partial 
flow rate of oxygen to said face mask during inhalation, 
and said closure member is effective to move to said 
open position for opening said exhaust port when said 
lever is located in either of said intermediate or closed 
positions to provide for substantially unrestricted exha 
lation through said port during both inhalation and re 
suscitation. 

2. Apparatus as defined in claim 1 wherein said lever 
is pivotally supported by means connected to said valve 
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body between said exhaust port and said control valve, 
and said actuating lever includes a hand engaging por 
tion which carries said closure member. 

3. Apparatus as defined in claim 1 wherein said mem 
ber is retained in said closed position by a pressure cor 
responding to the manual pressure applied to said actu 

' ating lever to provide for a positive closure of said port. 
4. Appartus as de?ned in claim 1 wherein said valve 

body includes integrally connected ?rst and second 
portions disposed to form an L-shaped configuration, 
said inlet is disposed within said first portion and said 
outlet is disposed within said second portion, and 
means for attaching said face mask to said second por 
tion adjacent said outlet. 

5. Apparatus defined in claim 4 wherein said ex 
haust port is disposed within said second portion, and 
said actuating lever extends generally parallel to said 
second ‘portion. 

6. Apparatus as de?ned in claim 1 wherein said port 
also provides for directing surrounding air into said 
chamber during inhalation for mixing with the oxygen, 
and said retaining means comprise adjustable stop 
means for positioning said lever. 

7. Apparatus as defined in claim 1 wherein said port 
also provides for receiving surrounding air into said 
chamber for mixing with the oxygen during inhalation, 
regulating valve means associated with said inlet for 
controlling the maximum flow rate of oxygen into said 
chamber when said control valve is fully opened, and 
said retaining means provide for adjustably controlling 
the ?ow rate of air through said port for selecting a pre 
determined ratio of oxygen and air to be supplied to the 
mask during inhaling. 

8. Apparatus as defined in claim 1 wherein said con 
trol valve is normally closed in response to pressure ex 
erted by said actuating lever, and spring means engag 
ing said lever and disposed for urging said lever in a di 
rection to effect closing of said control valve. 

9. Apparatus as defined in claim 1 including means 
on said body for supporting said actuating lever for piv 
otal movement on an axis located between said control 
valve and said exhaust port to provide for closing said 
port in response to opening of said control valve by piv 
oting of said actuating lever. 

10. Apparatus as defined in claim 1 wherein said re“ 
taining means comprise an adjustable stop member 
mounted on said body for limiting the pivotal move 
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ment of said actuating lever to provide for selecting a 
predetermined ?ow rate of oxygen through said control 
valve and into said chamber and the face mask. 

11. Apparatus as de?ned in claim 1 wherein said clo 
sure member comprises a second valve disposed for 
sliding movement within said chamber, spring means 
for urging said second valve member in a direction to 
open said port, and said second valve member being 
movable towards a position closing said port in re 
sponse to a predetermined pressure of oxygen within 
said chamber. 

12. Apparatus as defined in claim 1 including a pres~ 
sure responsive check valve within said valve member 
of said control valve. 

13. In apparatus for supplying compressed oxygen to 
a face mask and including a valve body defining a 
chamber, means defining an inlet within said body for 
directing a supply of compressed oxygen into said 
chamber, means de?ning an outlet within said body for 
connecting said chamber to the face mask, a control 
valve associated with said inlet for controlling the ?ow 
of oxygen into said chamber and including a movable 
valve member, an actuating lever pivotally supported 
by said body for manual movement from a closed posi 
tion to an open position for moving said valve member 
from a closed position to an open position to provide 
a full flow rate of oxygen to said mask during resuscita 
tion, spring means for urging said lever in a direction 
towards said closed position, means defining an exhaust 
port for said chamber to provide for an escape of ex 
haled air received from the mask, and a closure mem 
ber supported for movement between an open position 
and a closed position relative to said exhaust port in re 
sponse to movement of said lever, the improvement 
comprising adjustable stop means for retaining said 
lever in an intermediate position to locate said valve 
member in a partially open position for supplying a 
continuous partial flow rate of oxygen to said face mask 
during inhalation, said closure member is carried by 
said actuating lever, and said closure member is effec 
tive to move to said open position for opening said ex 
haust port when said, lever is located in either of said 
intermediate or closed positions to provide for substan 
tially unrestricted exhalation through said port during 
both inhalation and resuscitation. 

* * >l= * * 
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chamber 30 formed within the body 10. The valve as 
sembly 25 is normally closed when the valve member 
28 is urged inwardly towards the passage 23. 
A circular opening or port 32 is formed within a side 

wall of the valve body It) and extends from the cham 
ber 30 to an annular projecting valve seat 33 surround~ 
ing the opening 32. A tubular ?lter support member 34 
is retained within the discharge end of the chamber 30 
by a set screw 36 which projects inwardly into a cir— 
cumferential groove formed within the member 34. A 
circular mesh-type filter screen 38 is secured to the 
member 34 and serves to protect the chamber 30, pas 
sage 2‘) and valve assembly 25 from receiving foreign 
particles. 
The valve assembly 25 is operated by an actuating 

lever 40 which has a slight angular configuration and 
includes a gripping portion 41. The actuating lever 40 
is positioned within a U-shaped ?ange portion 42 of the 
body 10 and is pivotally supported by a cross pin 44 
which extends through aligned holes within the flange 
portion 42 and within inwardly projecting ears 46 form-. 
ing part of the actuating leverv A U~shaped spring 48, 
extends around the pivot pin 44 and is confined be 
tween the body 10 and the actuating lever 40 so that a 
rounded integral projection 49 on the actuating lever ' 
40, urges the valve member 28 inwardly to effect nor 
mal closing of the valve assembly 25. The gripping por 
tion 41 of the actuating lever 40 carries a resilient cir-f 
cular valve member 52 which is adapted to engage the 
annular seat 33 and close the port 32 when the lever 
portion 41 is pressed inwardly against the bias of the 
spring 48 in a direction as indicated by the arrow in 
H6. 3. t 

A circular disc or dial 55 (FIG. 3) is rotatably Sup- , 
ported by an eccentrically located screw 56 which is 
threaded into the valve body 10 on the end opposite the 
outlet 19. The dial 55 has calibrations 57 and forms an 
adjustable stop against movement of the actuating lever 
40 by the spring 48. The dial 55 is positioned under the 
adjacent end portion of the lever 40, and the function 
of the dial 55 will be explained later. 

Another opening or hole 58 (H65. 3 and 5) is 
formed within the valve body 10 and connects the 
chamber 30 with a pressure relief valve assembly 60. 
The valve assembly 60 includes a tubular casing 62 
having a reduced end portion which projects into a 
counterbore 63 formed within the body 10 around the 
opening 58. A valve seat 66 is confined within the 
counterbore 63 and is normally engaged by a generally 
cylindrical valve member 68 which is loosely supported 
with the casing 62. A compression spring 69 extends 
between the valve member 68 and a generally cylindri 
cal member or ?tting 72 which receives a cross pin 73. 
As shown in FlGS. 2 and 4, the cross pin 73 projects 
outwardly into a set of diametrically opposed slots 74 
which are formed within the casing 62 and connect 
with another set of slightly deeper slots 76. The outer 
end ofthe casing 62 is closed by a threaded plug 78, as 
shown in FIG. 5. 

The resuscitator-inhalator apparatus shown in FIGS. 
1-5, operates in the following manner. When it is de 
sired to use the apparatus as a resuscitator and to force ' 
100 percent oxygen into the lungs of the victim being 
resuscitatetl. the face mask 20 is placed over the mouth 
and nose of the victim, and the gripping portion 41 of 
the actuating lever 40 is depressed so that the valve unit 
25 is opened, and the opening 32 is closed by the resil-j 
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ient valve member 52. The diameter of the passage 29 
is selected so that the maximum flow rate of oxygen 
from the inlet 14 and into the chamber 30 and face 
mask 20 does not exceed a predetermined limit, for ex 
ample, 150 liters per minute for a predetermined set 
ting ofa pressure such as 50 psi. After the chest of the 
victim is expanded, the lever 40 is released so that it re 
turns to its normal position (FIG. 3) under the bias of 
the spring 48, thereby closing the valve assembly 25 
and opening the port 32. The oxygen previously forced 
into the victims lungs is now caused to exhaust to atmo 
sphere through the outlet 19, chamber 30 and port 32. 

In the event the actuating lever 40 is depressed for a 
time period which permits a buildup of pressure within 
the face mask 20 and the lungs of the patient to a pre- . 
determined maximum level, for exampole, a pressure 
of 50 centimeters of water for an adult, the valve mem 
ber 68 (FIG. 5) of the pressure relief valve assembly 
60, will move against the spring 69 and away from the 
seat 66 to open the port 58 and thereby release the 
pressure within the chamber 30. If the victim being 
treated is a child, the ?tting 72 is positioned so that the 
cross pin 73 extends within theset of slots 76, thereby 
reducing the pressure exerted by the spring 69 on the 
valve member 68. Thus, when the pressure ofthe oxy 
gen within the chamber 30 reaches a lower maximum 
lever, for example, a pressure of 40 centimeters of 
water, the excess oxygen will be released by move‘ 
ment of the valve member 68 away from the valve 
seat 66. 
When it is desired to use the device or apparatus 

shown in FlGS. 1-5 for inhalation to provide a continu 
' ous ?ow rate of oxygen to the victim so that he can in~ 
, hale a suitable air-oxygen mixture, the dial 55 is rotated 
- to a position corresponding to the desired partial flow 
rate, as indicated by the calibrations 57 on the dial 55. 
For example. if it is desired to supply a continuous llow 
of oxygen to the patient at a flow rate of 15 liters per 
minute, the dial 55 is rotated to an indication of 15. 
The dial 55 then forms a stop for the overlying end por 
tion of the actuating lever 40 and maintains the valve 
assembly 25 in a ?xed partially open position to pro 
vide the desired flow rate. Since the port 32 remains 

; open, surrounding air is free to flow inwardly through 
i the port 32 and blend with the oxygen within the cham 
ber 30 when the victim inhales. The open port 32 also 
provides for exhausting the air exhaled by the patient 
into the face mask 20. 

Referring to FlG. 6 which shows another embodi 
ment of the resuscitator-inhalator apparatus con 
structed in accordance with the invention, a multiple 
valve body 10' is constructed similar to the valve body 
10 and supports similar components which are identi 
?ed by corresponding reference numbers having a 
prime mark. In place of the valve unit or assembly 25, 
the body 10' forms an annular valve seat 85 where the 
passage 23' connects with the valve chamber 22,’. A 
pin-like valve member 86 extends within the chamber 
22' and includes a tapered inner tip portion 88 which 

.; normally engages the seat 85 to which is secured a resil~ 
5 ient O-ring S‘). The valve 86 is supported for axial 
‘ movement by an annular bushing 92 which closes the 
outer end of the chamber 22' and supports a resilient 
O-ring 93 forming a ?uid-type seal around the valve 
member 86. The body 10' also supports an adjustable 
needle valve member 95 which controls the ?ow of ox 
ygen from the inlet 14' through the passage 23' and 
provides for adjustably limiting the maximum flow rate 


