
March 10, 1964 A. S. CROSS 3,124,124 
RESUSCITATION APPARATUS 

Filed Oct. 16, 1957 3. Sheets-Sheet 

8 36 

NYZZYSSYN 
Ea A444 3 2N3AN<3. 

52 

424.4% ear Way NNa 
eZZ 

N NY4 
EZZZZZZZZZ77-7722772 

W al 

27.2772-7722227/27.742-7222 
m AYNYNYNYN NY Xy SaaS.SYN 
Esz 

H 
- 
- - - - - 

sees YAZY777/7777 

INVENTOR 

AL LEN S. CROSS 

ATTORNEYS 

  

  

  

  

  

  

  

  

    

  

    

  

  

    

    

    

  



March 10, 1964 A. S. CROSS 3,124,124 
RESUSCITATION APPARATUS 

Filed Oct. 16, 1957 3. Sheets-Sheet 2 

PATENT orate 

a W. A 
BAAAAAA 4-44-47. 44 44 447. 447 4274a Ayear 

27 274 ZZZZZ at a 1/zzzzzzzzzzzzzzzzz Ys SA SY a 

"A Z Z 42.42 ZZa 424 aa Z247 AM 
V. VYa waYa viva Y A A. ...to 

Y WXYSA SA 
7 at aZe ava at aZvatara at at a 

INVENTOR 

AL LEN S. CROSS 

  

    

    

  



3,124,124 A. S. CROSS 

RESUSCITATION APPARATUS 

March 10, 1964 

3. Sheets-Sheet 3 Filed Oct. 16, 1957 

A EN S. CROSS 

"44-4, 66. A TORNEYS 

  



United States Patent Office 
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3,124,124 
RESUSCITATION APPARATUS 

Alien S. Cross, 241 Pennsylvania Ave. SE, Washington, 
B.C. assignor of one-testi to Edward C. Sweeney, Washington, D.C. 

Fied Gct, 16, 1957, Ser. No. 690,598 
1 Chaira. (C. 128-29) 

This invention relates to apparatus for effecting arti 
ficial respiration and has particular reference to a mouth 
to-mouth resuscitator device. 

In situations where a person is not breathing due to 
drowning, electrical shock or various other reasons, One 
9uite successful method of reactivating the normal breath 
ing functions has been for another person to directly 
exhale air from his own lungs at intervals into the lungs 
of the victim or patient by the operator placing his mouth 
In contact with the mouth of the patient. While other 
forms of artificial respiration or resuscitation have been 
heretofore more widely practiced and recommended, there 
is currently great emphasis upon the mouth-to-mouth 
resuscitation procedure. However, a serious drawback 
to the mouth-to-mouth procedure is the Strong natural 
abhorrence for the operator to place his mouth against 
the mouth of the patient, particularly if the latter is 
not a close relative, and there is the thought or actuality 
of receiving a disease from the patient. 

In accordance with the present invention a device or 
apparatus is provided by use of which the operator can 
force air from his own lungs into the lungs of the patient 
according to the desired rhythm, but during the periods 
of exhale by the patient fluids issuing from the latter are 
blocked from passage into the operator and instead are 
vented elsewhere. 

Accordingly, it is the primary object of this invention 
to provide apparatus which will overcome the abhorrence 
of direct mouth-to-mouth contact, in the form of a de 
vice which permits direct mouth-to-mouth communication 
from an operator to a patient while preventing fluid dis 
charge expelled by a patient from reaching the mouth 
of the operator. 
Another object of the present invention resides in the 

provision of means disposed in a conduit to obstruct fluid 
communication between the patient and operator during 
the exhalation phase of resuscitation and which allows 
Venting of the patient's fluid discharge through a portion 
of the conduit to ambient atmosphere. 
An important object of the present invention is to pro 

vide valve means for allowing the operator to inhale fresh 
air through a portion of the conduit without establishing 
coin munication with the patient's fluid discharge. 
A still further object of the present invention is to 

provide a resuscitator device of this character which is 
extremely simple in construction, thoroughly reliable and 
effective in its purpose, readily and easily operable, 
thoroughly sanitary, possessing but few parts, relatively 
inexpensive to manufacture, completely portable, and 
otherwise well adapted for the purposes for which the 
same is intended. 

Still further objects and the entire scope of the present 
invention will become apparent from the detailed descrip 
tion given hereinafter. It should be understood, however, 
that the detailed description and specific examples, while 
indicating the preferred embodiments of the invention, are 
given by way of illustration only since various changes 
and modifications within the spirit and scope of the in 
vention will become apparent as the description herein 
progresses. 

Ilustrative embodiments of the invention can be best 
understood with reference to the accompanying drawings, 
wherein: 
FIGURE 1 is a perspective view of a resuscitator de 
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vice embodying the novel features of the present inven 
tion; 
FiGURE 2 is an elevational end view of the face mask 

shown in FIGURE 1; 
FIGURE 3 is a longitudinal sectional view partially 

in elevation showing the novel features for controlling 
the movement of fluid through a conduit; 
FIGt JRE 4 is a longitudinal sectional view partially 

in elevation of the resuscitator device interposed between 
the mouth of a patient and a human operator constructed 
in accordance with this invention; 
FEGURE 5 is a cross-sectional view of the resuscitator 

device taken along line 5-5 of FIGURE 4; 
FiGURE 6 is a longitudinal sectional view partially 

in elevation illustrating a modified valve means; 
FIGURE 7 is a cross-sectional view taken along the 

line 7-7 of FIGURE 6; 
FIGURE 8 is a view of the valve means of FIGURE 

6 positioned to permit fluid communication between the 
operator and the patient; 
FIGURE 9 is a longitudinal sectional view partially 

in elevation illustrating a modified valve means in re 
laxed condition to permit venting of a conduit; 
FiGURE 10 is a view of the valve of FIGURE 9 

shown in extended position to permit mouth-to-mouth 
resuscitation; 
FIGURE 11 is a perspective view partially in elevation 

of a further modified valve means for a resuscitator de 
vice, and 
FIGURE 12 is a view of the waive means for FIGURE 

11 positioned to permit fluid communication between the 
operator and the patient. 
A first embodiment of the invention is shown in FG 

URES 1-5 wherein reference character 4 represents a 
conduit interposed between and secured to an oral-nasal 
face mask 6, of any suitable design, and a mouth piece 
E8. The face mask 16 has the customary pneumatic 
marginal cushion 26 which is connected, if desired, with 
a valved inflation stem 22. A curved air guide 24 hav 
ing a pair of longitudinally extending air channels 25 
formed along the sides thereof may be connected to the 
mask 16 and inserted into the mouth of a patient, as 
shown in FIGURE 4, to permit direct communication 
between the mask and the patient's throat. 

However, the air guide 24 is optional, and may be 
attached as shown, may be used as a separate member 
to be inserted before the placing of the mask, or may 
be dispensed with if thought unnecessary. 
The inner wall 26 of the mask 16 is provided with an 

opening or port 28 affording communication between 
the conduit 4 and both the patient's mouth and nose. 
Mounted in the conduit 14 is a valve means designated 

generally as 30 which functions to both prevent fluid 
discharge of the patient from communication with the 
mouth of the operator and to simultaneously vent the 
patient's exhalations to ambient atmosphere. 
The conduit 14 may be of general cylindrical con 

figuration having a substantially uniform bore 15 through 
out the major length thereof and has an inlet 32 at one 
end fitted to receive the mouth piece 18 and an outlet 
34 at the other end adapted to communicate with the 
mask opening 28. The mouth piece 18 and the mask 16 
are secured to the conduit 14 by any suitable couplings 
17. The valve means 30 separates the conduit 14 into a 
fluid receiving chamber 36 communicating with the inlet 
32 and a fluid discharge chamber 38 communicating with 
the outlet 34. Circumferentially arranged discharge ports 
40 are formed in the conduit 14 and these normally com 
municate with the discharge chamber 38. The valve 
means 30 includes a reciprocating piston body 42 seal 
ably fitted and slidably disposed within the conduit 14. 
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A stationary movement limiting means, in the form of 
a shoulder 44, is fixedly positioned in the discharge cham 
ber 38. This may be integrally formed with the con 
duit wall 14, as shown in FIGURES3 and 4, or may be in 
the form of a collar 46 pinned or frictionally engaging 
the inner surface of the conduit bore 5 or otherwise 
retained. A stationary sleeve member 43 is fixedly mount 
ed within the fluid receiving chamber 36 for limiting the 
movement of the reciprocating piston body 42 during the 
exhalation phase of the resuscitating cycle. The piston 
body 42 is normally resiliently biased against the sleeve 
48 (FIG. 4) by means of a spring member 50 which is 
connected at one end to a pin 52 anchored to the sleeve 
48. The piston 42 is provided with a centrally disposed 
sealable orifice 54 in piston head 56 for permitting com 
munication between the fluid receiving chamber 36 and the 
discharge chamber 38. A valve member 69 is positioned 
axially within the hollowed piston body 42 and includes 
a longitudinally extending stem or shaft 62 which passes 
loosely through the sealable orifice 54 and is connected to 
the opposite end of the spring member 50. The valve 
member 60 is adapted to normally seat against a conical 
sealing surface 58 formed on the piston head 56 for pre 
venting the passage of fluid from the discharge chamber 
38 to the fluid receiving chamber 36. 

In operation, the valve means 36 will normally ob 
struct communication between the fluid receiving chamber 
36 into which the operator blows air and the discharge 
chamber 38. In response to a rising fluid pressure in the 
receiving chamber 36, the valve body 42 will move axially 
downstream to block the discharge ports 48 (position of 
FIG. 3) and eventually abut against the movement lim 
iting means 44 whereupon increasing fluid pressure will 
open the valve member 68 to establish communication be 
tween the chambers 36 and 38. When the fluid pres 
sure in the fluid receiving chamber 36 recedes, the valve 
member 60 will be urged against the conical Sealing Sur 
face 58 by the spring member 50 and the piston body 
42 will move toward the sleeve 48 opening the discharge 
ports 40 to vent there through the discharge fluid expelled 
from the patient. 
A modified valve means is shown in FIGURES 6-8, 

wherein a plurality of circumferentially arranged intake 
ports 64 are formed in the conduit here designated 14 
which normally communicate with the fluid receiving 
chamber 36. A modified valve body 42' is extended longi 
tudinally into the fluid receiving chamber 36 to form a 
sealing piston sleeve 66. Intake orificesiots 68 are formed 
in the wall of the piston sleeve 66 which normally com 
municate with the intake ports 64 when the piston sleeve 
66 abuts against the stationary sleeve 46. When the in 
take ports 64 are aligned with the orifices 68, the opera 
tor may inhale fresh air without having to remove his 
mouth from the mouthpiece 8. In addition, this con 
struction functions to reduce condensation in the fluid 
receiving chamber 36 which might interfere with the op 
eration of the valve means 30. When the fluid pressure 
increases in the fluid receiving chamber 36, the Surface 
area of the piston head 56 is of a sufficient size to move 
the valve body 42, notwithstanding leakage through 
orifices 68, to a position whereby the piston sleeve 66 
will seal the intake ports 64 to prevent additional leak 
age therethrough; the valve otherwise functions as does 
the embodiment of FIGURES 1-5. 
A still further embodiment of the valve means is shown 

in FIGURES 9 and 10, wherein a rubber or resilient tubu 
lar flutter valve 72 is formed from flexible or pliable ma 
terial. The end 73 of the valve 72 is normally contracted 
to a sealing position to prevent the movement of the 
patient's discharge to the mouthpiece E8. When the op 
erator blows into the inlet 32, the valve end 73 opens, 
and in so doing, seals the discharge ports here designated 
40' in conduit 4''. When the fluid pressure in the fluid 
receiving chamber 36 recedes, the valve 72 will collapse 
to a sealing position as shown in FIGURE 9 to allow the 

O 

15 

30 

35 

40 

45 

50 

55 

60 

65 

O 

75 

4. 
exhaust from the patient to vent through ports 40' to 
ambient atmosphere. 
A still further embodiment of the invention is illustrated 

in FIGURES 11 and 12 wherein the conduit here desig 
nated E4' is separated by a modified valve means into a 
fluid receiving chamber 36 and a fluid discharge chamber 
38, as discussed hereinbefore. The valve means includes 
a reciprocating valve head 34 which is slidably received 
by a fixed sealing sleeve 36 located in the receiving cham 
ber 36. A movement limiting collar 46 is stationarily 
positioned in the discharge chamber 33. A compression 
spring member 33 is mounted between the movement 
limiting collar 46 and a piston 90 which carries the valve 
head 84 to normally urge the piston and valve head in 
a direction to insert the valve head into the sleeve 86 
(FIG. 11). The valve head 34 is connected to the slid 
ing piston member 90 by means of a stem 92. A plurality 
of orifices 94 are formed in the head portion 96 of the 
sliding piston member 90. One end of the Spring mem 
ber 88 is connected to the collar cross-rib 98 while the 
other end abuts against the inner surface 100 of the 
piston member 90. When the operator blows into the 
fluid receiving chamber 36, the valve head 84 will slide 
out of the sleeve 86 and as a consequence the piston men 
ber 90 will seal the discharge ports 40'. The operated 
piston is shown in FIGURE 12. 
As the operator blows into chamber 36, the air will 

push the valve head 34 out of sleeve 86 and air will then 
pass around the valve head and through the orifices 94. 
to establish communication between the chambers 36 
and 38. As the pressure in the fluid receiving chamber 
diminishes, the spring member 38 will urge the piston 
member 90 toward the fluid receiving chamber which in 
turn wiil move the valve head 84 into Sealing engagement 
with the sleeve 86. The piston body 90 will continue 
to move to a position until it abuts against the sleeve 86 
(as shown in FIG. 11) whereupon the discharge ports 
49' will be completely opened to permit venting of the 
discharge fluids expelled from the patient. 
An advantage of a resuscitator constructed in accord 

ance with the present invention resides in the fact that 
all the components, except the spring means, may be in 
dividually moided from plastic material in finished form 
and readily assembled by first inserting the valve means 
through one end of the conduit and sliding it into posi 
tion. Subsequently, the mask 16 and the mouthpiece 
18 may be secured to complete the assembly. 
The mouthpiece S includes a mouth flange 80 which 

fits between the teeth and lips of the operator to insure 
against leakage when blowing into the inlet 32 and may 
be formed from resilient material to conform with the 
contour of the user's mouth. In addition, a plurality of 
perforations 82 may be formed along the body of the 
flange member 89 to allow the operator to inhale through 
the mouthpiece 8 by merely separating his lips to un 
cover the perforations. However, it will be understood 
that any mouthpiece can be used, or the operator can 
simply take the end of the conduit in his mouth. 

It is to be understood that, although several preferred 
embodiments of the present invention have been shown 
in the drawings and described with considerable par 
ticularity in the foregoing specification, the invention is 
not limited to the specific details of construction, shown 
and described, but includes all modifications coming with 
in the scope of the appended claim and their equivalents. 
What is claimed is: 
A resuscitation device including means defining a con 

duit, one end thereof adapted to communicate with the 
mouth of a human operator for permitting the latter to 
intermittently blow his breath thereinto, the opposite end 
of said conduit means being adapted to communicate 
With a respiratory opening of a patient requiring resusci 
tation, and valve means within said conduit means in 
cluding resilient means constructed to permit the valve 
means to operate solely in response to rising fluid pres 
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sure caused by the operator blowing his breath into said 
one end of said conduit means, the valve when operated 
opening a passage for said breath to said patient end of 
the conduit means for supplying said breath to said pa 
tient, said valve means being responsive to declining fluid 
pressure of said operator to block said passage between 
operator and patient and to open a second passage for 
exhaust of fluid from said patient to atmosphere, the 
waive means comprising a slidable piston body operable 
from a first position to a second position in response to 
said rising fluid pressure in said operator's end, resilient 
means normally biasing the piston body to its first posi 
tion, and a vent opening in the conduit means located so 
as to be biocked by a portion of the piston body when 
the latter is in its second position, the device further 
including at least one vent opening in the conduit means, 
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6 
and wherein said piston body in the first position thereof 
clears said vent opening but in its second position blocks 
said vent opening. 
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