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My invention relates to resuscitation equip 
ment, particularly the 'pulmonetric' type which 
automatically adjusts its displacement to the lung 
capacity. 
One object of the invention is to provide sim 

plified construction as compared with present 
resuscitators which embody a plurality of con 
centric cylinders and elongated conduits inter 
connecting the cylinders. Quick access for ad 
justment, inspection or repair and easy and ac 
curate assembly in manufacture are among the 
objects of the invention. 
Another object of the invention is the provi 

sion of a resuscitator embodying respectively an 
inspirating cylinder, an expirating cylinder and 
pistons or plungers therefor which are balanced 
and interconnected in a manner to insure proper 
alinement against Seizing or jamming. Also the 
invention provides that the actuating cylinder 
Which furnishes the power for both inspiration 
and expiration shall have the same area as the 
other cylinder to provide at low gas pressure, 
ample force to overcome friction and quicker re 
sponse to the requirements of the patient. . 
Another object of the invention is to provide 

for practically instant conversion of a self-actu 
ated pulmonetric resuscitator into an insufflator 
and to provide this feature initially at practi 
cally negligible added cost and with the simpli 
fied construction peculiar to this invention. 

It will be understood that in the practice of 
mechanical resuscitation, as well as in many in 
stances where the patient is anesthetized, occa 
Sion arises where an aspirator or fluid ejector is 
required for removal of water, saliva, blood, and 
other fluids, and it is an object of this inven 
tion to provide a resuscitator which may be in 
stantly converted to serve as an aspirator and 
equally as quickly converted back to a resusci 
tator or insuffiator as the case may require. In 
fact the invention provides that practically with 
out addition of parts, this new resuscitator, as 
well as other resuscitators, by an arrangement 
of conduits, ports and control valve peculiar to 
this invention, may be converted to an aspirator 
which is driven by the same cylinder and piston 
which is ordinarily used to drive the resuscitator. 

Still another object of this invention is to pro 
vide a resuscitator which is practically "fool 
proof' and can be used with any type of mask 
and which does not rely for its safety upon the 
Safety valve usually provided in masks. 

In the present resuscitator, as in well known 
types, there is provided a centrally located dia 
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tion valvular means and which requires elon 
gated conduits or the like to be built into the 
device to convey gases to and from the respect 
tive cylinders and valves. It is another object 
of this invention to provide a housing construc 
tion whereby the required passageways or con 
duits may be simply incorporated in the walls 
of the housing. 

Still other objects and advantages will appear 
hereinafter and will be better understood by rea 
Son of appearing in connection with the ensuing 
description of the construction and operation of 
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one practical embodiment of my invention. 
In the accompanying drawings: 
Figure 1 is a reduced scale vertical section of 

said embodiment showing a pair of pistons in an 
intermediate position such as they assume either 
during an expiratory stroke or during an in 
spiratory stroke. w 

Figure 2 is a horizontal cross section of the 
device. 

Figure 3 is a view taken on line 3-3 of Figure 
1 showing parts hereinafter known as the dia 
phragm and toggle assembly. 

Figure 4 is a full scale fragmentary vertical 
Section of the upper part of the device including 
a part known as the head; this section being 
taken mainly on a line 4-A of Figure 5. 

Figure 5 is a full scale sectional view seen on 
30 a line 5-5 of Figure 1, showing the diaphragm 

and toggle assembly in plan. This view shows 
the control plug in resuscitator position. 

Figure 6 is a horizontal section of the control 
plug and adjacent parts showing the plug in 

3 aspirator position, the section being taken on a 
level slightly lower than that on which Figure 5 
is taken and approximately on a line 6-6 of 
Figure 8. 

Figure 7 is a view similar to Figure 6 showing 
40 the plug in insuffiator position. 

Figure. 8 is a vertical midsection seen on a 
line 8-8 of Figure 6 showing the plug in aspira 
tor position. 

In carrying out my invention I provide that 
which is in effect a pressure cylinder and piston, 
actuated by gas under pressure under control of 
valves which will be hereinafter described. This 
cylinder receives and expands gas on one stroke 
to develop power and then exhausts this expand- . 
ed gas on the other stroke. I further provide 
that which is in effect a single acting suction 
cylinder and piston which on one stroke draws 
air, gas or other fluids from a connected source 
and on the other stroke displaces such fluid and 

phragm which controls inspiration and expira- exhausts it to a point such as the atmosphere. 
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This suction pump is controlled by means of 
valves to be hereinafter described. 
I provide a control plug for routing the gases 

or fluids to and from the respective cylinderS. 
In one position this control plug conveys gas at 
predetermined pressure to the pressure cylinder 
and conveys the then expanded gas at reduced 
pressure to a resuscitation mask or the like. 
While the pressure cylinder is undergoing a poW 
er stroke the control plug routes the suction. 
effect from the patient and While the preSSure 
cylinder is undergoing its exhaust stroke the plug 
routes this gas thru an inspiratory tube to the 
patient. The valves for the respective cylinders 
are actuated by pressure responsive means SO 
that the stroke of each cylinder is varied accord 
ing to lung capacity. , 
In a second position this plug while connecting 

the power cylinder with the source of gas pres 
sure causes the exhaust gas from the power 
cylinder to be exhausted, the pressure cylinder in 
such case being merely an automatic expansion 
engine of the single-acting type. Meanwhile the 
pressure piston drives the suction piston While 
the control plug directs indrawn fluids from a 
catheter or the like thru a suitable liquid trap 
and the machine thus serves as an aspirator as 
for removing water, saliva or other liquids from 
mouth, throat, lungs or body cavities. 
In a third position the cylinders are cut off 

while the control plug directs new gas under 
pressure to an insufflator bag and connects the 
bag to deliver new gas to the patient while the 
expired gas is directed by the plug to the atmos 
phere. 
The numeral C indicates a circular housing 

arranged with its axis horizontally disposed and 
provided with a fixed shaft on which is oscil 
latably mounted a hub f2. The shaft f has at 
one end an integral annular enlargement 4 to 
act as one bearing for the hub and the hub fits 
closely between the front and rear walls Oa and 
Ob respectively of the housing. This hub rotates 

in one direction by means explained hereinafter 
but is returned by means of a coil spring 5, said 
spring being fixed as at 5b at one end to the 
hub and at the other end as at 5a to the shaft. 
The circumferential wall of the housing is fully 
machined internally around its true center and 
is then fitted with a pair of diametrically opposed 
webs 6, 6 which at the inner end each bear on 
the hub and so divide the interior of the housing 
into a pressure chamber or "cylinder' T and a 
suction chamber or cylinder 8, respectively. 
Where the webs engage the hub they are each 
provided with a flexible composition lip 9 to 
form a gas-tight seal thereat. Each chamber is 
divided by an oscillating vane 20 which forms a 
movable wall or piston for the corresponding 
chamber, each web providing for the correspond 
ing chamber an atmospheric chamber 2, and 2 
respectively. Each atmospheric chamber is 
vented as at 22, 22, to the atmosphere and while 
these ports are shown as freely open they may be 
of a size calculated to retard the rate of reciproca 
tion. The vanes are here shown as integrally 
joined by a yoke 23 which acts as a second bear 
ing for the hub and rides on the shaft . The 
wanes are further Secured to the hub as at 24 
but only after the hub has been accurately turned 
before assembly of the machine. Each vane on 
its uppermost side is provided with a correspond 
ingly shaped flexible-lipped composition cup. 25 
held down by a corresponding plate 26 secured 
as by screws 27. Thus the housing, WebS and 
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vanes respectively provide a double cylinder unit 
in which each cylinder is single acting and 
changes its volume co-ordinately and simultane 
ously with respect to the other. The suction 
cylinder is provided with a non-return exhaust 
valve 29 arranged to exhaust direct to the atmos 
phere. Its suction port 30 is in the extreme 
lower end and the housing is provided with a 
cored or machined suction passage 3 which 
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leads to the top of the housing. This suction 
passage and port 3G are controlled by a down 
wardly seating pneumatically actuated suction 
valve 33 seating on a suction-valve port or seat 
34 provided at the top of the housing. An in 
verted cup-shaped head 35 is fitted over the top 
of the housing and provides a lung-preSSure 
chamber 36 in which the suction valve 33 is dis 
posed and into which the suction-valve seat 3 
opens. The head 35 includes a control plug of 
the usual tapered type indicated at 37 and fitting 
in a corresponding plug cavity 38 provided by the 
head and disposed above and slightly forward of 
the front wall of the housing. The head 35 is 
provided with a safety valve 40 to relieve excess 
pressure from the lung-pressure chamber 36 and 
this is set at the slight pressure to insure against 
dangerous pressure being built up accidentally, 
Also this valve serves other purposes as Will ap 
pear and in fact practically all the major parts 
of this apparatus serve a dual or triple function. 
The head and adjacent portions of housing 0 

provide a pair of suction passages 42 and 43 re 
spectively and the plug when in the position 
shown in Fig. 5 provides a by-passport 44 which 
interconnects these passages. One passage 42 
leads from the suction valve seat 34 to the plug 
port 44 while passage 43 leads from the plug 
port 44 to the aforesaid long Suction passage 3. 
The housing at a point under the head pro 

vides a pressure valve cavity 45 and in this cavity 
is fitted a double seating pressure-valve disc 46. 
The cavity 45 provides an upper exhaust seat 47 
on which the disc 46 seats when it is raised, and a 
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supply seat 48 on which the disc seats when it is 
lowered. 
The head and adjacent parts of the body pro 

vide a high pressure gas supply passage 50 which 
begins at a fitting 5. It will be understood that 
as in any resuscitator, insufflator, or the like, a 
supply of gas at suitably reduced although super 
atmospheric is provided as from any oxygen 
bottle or the like (not shown) suitably attached 
to the fitting 5 f. Also it is customary for these 
devices to include a pressure reducing valve which 
is well understood in the art and not shown. 

Passage 50 as at 50a travels horizontally, is 
fitted with a small throttle 5' adjusted only 
initially, and leads to the Supply port or seat 48 
of the valve cavity 45. Also passage 50a con 
tinues to join a booster passage 52 which passes 
down thru the adjacent web to the perimeter 
of the hub. Here the hub is provided with a 
surface groove 53 which registers with the pas 
sage 52 at certain positions of the pressure piston 
to also admit gas to the pressure chamber or 
cylinder. 
From the valve cavity 45 a plurality of small 

ports 54, which avoid passage 50a, lead down 
thru the housing into the pressure cylinder so 
that same is supplied with gas whenever the 
pressure valve disc 46 is unseated from supply 
seat 48. The housing and head jointly provide 
an exhaust passage 56 which leads from the ex 
haust port or seat 41 over to the plug valve, where 
with the plug in the position shown in Figures 
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5, 6 and 7 respectively, it registers with a semi 
circumferential groove 57 formed in the plug. 
Also the head provides a pressure-registration 
port 58 which leads from the plug cavity, and 
from groove 57 when in the positions shown in 
Figures 5 and 6, respectively, into the lung-pres 
sure chamber. Groove 57 of the plug has a ver 
tical extension 60 whereby when the plug is in 
the positions shown in Figures 5 and 7 respec 
tively it serves to conduct gas under pressure 
to hereinafter described ports provided at 
higher elevations in the head, although when 
the plug is in the position shown in Figure 6 
extension 60 is closed off and the groove 5T be 
Comes merely a by-pass to interconnect passage 
56 and port 58 to exhaust gas from the pressure 
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valve cavity to the lung pressure chamber 36 
when the pressure valve is raised and when the 
plug 37 is in the position shown in Figure 6. 
Above the several ports just described the 

head provides a pressure connection 62 and a 
suction connection 63. These are well understood 
in the resuscitator art and are fitted each with 
a corresponding hose connecting with any suit 
able breathing mask or other respiratory device. 
The hoses, mask and the like are well under 
stood in the art and are therefore not shown, 
particularly since with this device any conven 
tional mask will serve the purpose, the head 35 
providing the safety valve which prevents at 
taining excessive mask pressure as will ap 
pear hereinafter. The pressure fitting 62 is pro 
vided with a bore 62a by which gas. is sup 
plied to a patient under slight and controlled 
pressure both in resuscitator and insuflator op 
erations. The suction connection 63 is provided 
with a bore 63a thru which spent gas is drawn or 
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respired from the lungs of a patient both in resus 
citation and insuffiator actions altho in the for 
mer action the machine provides a controlled suc' 
tion pressure and displacement respectively. The 
head provides a continuation 63b to bore Gia 
althoa by-pass groove 64 is provided in the plug 
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to establish inter-communication between bores. " - 
45 plate 8 from which rise a pair of spaced fingers 63d and 63b when the plug is in the position 

shown in Figure 5. Continuation 63b leads freely, 
into the lung-pressure chamber. The plug pro 
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change of position of the plug will cause the ma 
chine to function for aspirating fluids as from 
body cavities. 
The plug is provided at the lower end, with an 

inwardly opening non-return or non-rebreath 
ing valve 70. This leads into a vent which 
rises thru the center of the plug and terminates 
in a plug port a positioned to register with 
bore 62a when the plug is turned about 90 de 
grees clockwise from the position shown in Fig 
lure 5, or into the position in which the plug is 
shown in Figure 7. That portion of the head im 
mediately surrounding the lower end of the plug 
is provided with an insuflator gas supply port 
72 which penetrates the margin of the plug cav 
ity to register with the lower portion of plug 
groove, when the plug is in the position shown 
in Figure 7, to feed new gas into an insuffiator 
bag 73. This bag is of the usual elastic construc 
tion and has its neck 73a fitted around a corre 
sponding part of the head to enclose valve 70. 
Insufilator port T2 is controlled by an adjustable 
Screw 7.2b to regulate the rate at which new gas 
is fed to the bag 3. 
Within the lung-pressure chamber there is 

provided a vertically reciprocating yoke 74 to 
which both the suction valve and the pressure 
valve are connected to be raised and lowered si 
multaneously therewith. This yoke is guided by 
vertical pins 75 carried by the housing. The 
housing, at a point under and slightly eccentric 
to the head, provides an atmospheric chamber 
76 vented to the atmosphere as at 77. Over this 
chamber 76 is disposed a circular pressure re 
sponsive diaphragm 78, the diaphragm being 
thereby subject at its upper side to positive or 
negative pressure of air or gas in the lung-pres 
sure chamber 36, although this pressure can 
never rise above that predetermined by the 
safety valve. . . . 
This diaphragm is normally actuated by an extremely simple improved snap-action toggle 

generally indicated by the numeral 80. The dia V phragm is provided with a central reenforcing 
83, 83 each finally, extending horizontally. The 
toggle comprises a pair of U-shape arms 82,82. vides a second suction by-pass groove 65 which, 

when the plug is moved about 90 degrees clock 
wise from position shown in Figure 5 to position 
shown in Figure 7, also establishes inter-com-: 
munication between bore 63a and continuation . 
63b, this groove however having a vent port 
6 leading out thru the top of the plug directly 
to the atmosphere and thru which 
exhaled in inhalator operations. . 

gas is finally 55 
The plug also provides an aspirator groove 

comprising a horizontal portion 67 and a verti 
cal extension 6.7m. This groove is inoperative 
with the plug in the position shown in Figures 
5 and 7 respectively, but in the position shown 
in Figures 6 and 8 serves to connect suction pas 
sage 43 with an aspirator bore 68a provided in a 
hose connection 68. . Connection 68 is provided 
with an automatic suction non-return valve 69 
(see Figure.8) whereby air may be induced thrul 
connection 68 inwardly. It will be understood 
that any well known combination of catheter 
and fluid trap may be coupled by a hose (not 
shown) to this connection in cases where an aspi 
rator or suction pump is required; such hose, fluid 
trap, catheter and the like being well known in 
the surgical art and not shown in the drawings. 
This invention provides however, that during 
resuscitation or insuflator conditions a slight 

60 

5 

each having their open ends juxtaposed and 
notched as at 83a to engage corresponding fingers 
at each side thereof. A tension spring 84 is con 
nected at one end as at 85 to one arm and at . 
the other end it is connected to the other arm by 
means of an adjustment screw 86 adjustable to 
vary the tension on the spring, the adjustment 
screw being carried by this other arm and the 
spring tending at all times to draw the remote 
ends of the arms closer together while they pivot 
at their open ends on the fingers 83, 83. The 
adjacent U-shape arm is extended thru a slot T4a: 
formed, in yoke T4 to operatively engage same 
while the remote end of the other U-shape arm 
is held within certain limits of movement by a 
vertical stud 87 carried by the housing and hav 
ing an enlarged head 87a to constrain the corre 
sponding arm. It will be apparent now that 
when the diaphragm is depressed as by super 
atmospheric pressure from above or in the lung 
pressure chamber, the toggle acts to lift the yoke 
and to raise the valves, while suction or negal 
tive pressure in lung-pressure chamber 36 
causes the diaphragm and togge to act to lower 
the valves simultaneously. 
There are conditions when the diaphragm is 

to be raised and the valves accordingly lowered so 
that the Suction valve is seated, as when pressure 
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differentials do not exist. This is done by a push 
rod 89 which extends from within the chamber 
2?, up thru the housing and into the atmospheric 
diaphragm chamber 76 to abut the under side of 
the diaphragm. This push rod is raised by means 
of a bell-crank 90 which is pivoted on a fixed 
pivot 9i within chamber 2 and engages the push 
rod but has a lower end 9 a so disposed as to be 
struck and raised by the suction piston as it 
nears completion of an upward or suction stroke. 
To the lower end of the push rod is connected a 
spring 92 having its other end connected to the 
suction piston so that the piston acts to retract 
the push rod downwardly as this piston nears 
the end of its discharge or downward stroke. 
However, retraction of the push rod will not 
depress the diaphragm unless there is a Super 
atmospheric pressure above it as the toggle will 
act to keep it elevated. 
For resuscitator action the control plug is in 

the position shown in Figure 5. New gas under 
reasonable pressure passes from fitting 5 into 
the valve chamber as explained, the diaphragm 
being depressed and the suction and pressure 
valves 33 and 46, respectively, being up as shown 
in Figure 4. This gas therefore flows down thru 
the several Small ports 54 into the pressure cyl 
inder 7 and forces the piston down on its power 
stroke, this stroke storing energy in the Spring 
5. Meanwhile the suctiot piston is being raised 

to increase the volume of the Suction cylinder 
8 and to draw from a mask or a patient's lungs 

via connection 63 and its bore 63a, ports 34, 42, 
43, 3 and 30, into the suction cylinder. How 
ever, this suction piston in pulling from lungs of 
given capacity will lower the pressure to that for 
which the diaphragm and its toggle are set to 
respond and the diaphragm will Snap into upper 
positicn and seat the valves 33 and 46 down 
wardly. Thus the lung capacity is measured and 
the device is 'pulmonetric' in the same Sense aS 
the resuscitator set forth in the Patent No. 
1,893,670 issued Jan. 10, 1933, to M. H. Good 
re. 
When the pressure valve 46 seats downwardly 

it unseats from exhaust seat 47 and gas which 
has been taken in and indirectly metered by the 
pressure cylinder is now free to escape and does 
escape via the small ports 54 and the exhaust 
valve seat 47 and the passage 56 to the groove 
5T of the plug. The vertical extension 60 of this 
groove is now in registration with the bore 62a. 
of the supply or pressure connection 62 so that 
this gas can flow to the patient. The coiled Spring 
5 returns the pressure piston toward the upper 
most position and so continues to displace oxy 
gen to the patient. It is to be noted that, via 
pressure-registration port 58, the diaphragm 18 
is subject to the pressure of gas going to the 
patient and is always ready to respond accord 
ingly. However the lung capacity has been meas 
ured by the previous stroke and excess pressure 
will not be apt to be reached unless Some unfore 
seen condition arises such as constricted Supply. 
hose or contra-braathing by the patient, in which 
case the diaphragm may act to reverse the ma 
chine. Normally however, the pressure piston 
rises until groove 53 in hub 2 comes into regis 
tration with port 52 whereupon there will be an 
extra supply of gas boosted into the pressure 
cylinder and into the pressure registration port 
58 and the predetarmined lung-pressure chamber 
pressure will be reached and the diaphragm will 
be depressed to act thru the toggle to raise the 
pressure valve 47 to close the exhaust port 87. 
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Also the suction valve 33 is then unseated and 
the vanes begin another combined power and 
suction stroke to measure more new gas while 
drawing spent gas from the patient. Altho the 
mechanism by which this resuscitation action is 
accomplished is novel, the results are not unlike 
that of the resuscitator described in the afore 
said patent. 

If however, the resuscitation is hindered by 
water or mucus in the throat, mouth or like 
cavities or if for any other reason an aspirating 
device is instantly required or useful, the plug 37 
by means of its handle H may be quickly turned 
about 45 degrees clockwise into the position in 
which it is shown in Figures 6 and 8 respectively. 
In this position of the plug the pressure bore 

62a of connection 62 is shut off entirely as there 
is to be no connection with a respiratory mask or 
other device and while proove 57 does not then 
provide connection with bore 62a, it still inter 
connects passage 56 and pressure registration 
port 58, and the latter port still opens to the 
lung-pressure chamber 36. 

Beginning with the power stroke, gas will en 
ter the Small ports 54 via the raised pressure 
valve 46 and will force the piston down on its 
power stroke. The suction port 43 (see Figure 
6) is now connected only with groove 67 and its 
extension 67a and thereby with the aspirator 
hose connection 68 (see Figure 8) and the suc 
tion cylinder 8 will draw only from the aspirator 
hose connection 68 and will not draw thru the 
Suction valve as passage 42 is now closed off (see 
Figure 6). There will therefore be no reduction 

5 of pressure in lung-pressure chamber to raise 
the diaphragm and therefore the combined pow 
er and Suction stroke of the connected pistons 
will continue until the surtion piston strikes the 
bell crank at 9a and thereby raises the push 
rod 89 to raise the diaphragm to seat the pres 
sure valve downwardly. This unseats the pres 
Sure valve from the exhaust seat 47 and shuts 
off Supply of gas to the pressure cylinder f7. 
Now the spring 5 tends to reverse the pressure 
piston and drive it upwardly. Meanwhile the 
suction cylinder 8 is discharging as usual thru 
the non-return exhaust valve 29. As the pressure 
piston rises, the gas therefrom is exhausted into 
groove 57 of the plug as in resuscitator action, 
but since bore 62d of pressure fitting 62 is now 
shut off by the plug 37, this exhaust must go via 
pressure registration port 58 into the lung-pres 
sure chamber 36 to escape via the safety valve 
40 to the atmosphere. The pressure required 
to open the Safety valve is not enough to depress 
the diaphragm against the friction of the bell 
crank and push rod 89 and therefore the dia 
phragm remains up and the pressure valve re 
mains down and the exhaust port 47 remains 
open until the Suction piston has descended far 
enough to act thru spring 92 to pull down the 
push rud 89. When it so does, the pressure of 
exhausting gas in lung-pressure chamber 36, as 
determined by safety valve is enough to depress 
the diaphragm and raise the pressure valve 46 
against the exhaust seat 47 to open the supply 
port or seat 48 so that a new power stroke be 
gins. 

It will be seen now that in aspirator action 
the power cylinder operates very much as in 
resuscitator action except that it exhausts to the 
atmosphere instead of to a patient's lungs, while 
the Suction cylinder acts as before except that 
it is connected to draw at any possible suction 
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pressure from an aspirator hose connection in 
stead of from a patient's lungs. 
To convert the machine to an insuffiator the 

plug is moved to the position in which it is shown 
in Fig. 7, which is 90 degrees clockwise advance 
from the position shown in Figure 5. This causes 
both the bore 63d of suction fitting 63 and its 
continuation 63b to be vented to the atmosphere 
by groove 65. Likewise the vent port Tia comes 
into registration with bore 62d of pressure hose 
fitting 62 so that this pressure hose fitting is con 
nected with the interior of the insufflator bag, 
via the non-rebreathing valve 70 and the passage 
7. With the diaphragm uppermost and the 
preSSure valve down away from exhaust seat 4, 
gas is free to flow from the supply fitting 5 thru 
passages 50 and 50a down thru booster port 52 
via groove 53 into the pressure chamber 7. 
From the pressure chamber the gas flows via the 
Small ports 54 and the ports 4 and 56 to groove 
57 and extension 60 of the plug and thence into 
the port 72 and down into the bag 73. If how 
ever, the diaphragm is not uppermost and the 
pressure valve 46 is seated over the exhaust port 
when insufflator action is desired, the incoming 
gas will depress the power piston until it shall 
have raised the suction piston to strike the bell 
crank 90 to act thru the push rod 89 to raise 
the diaphragm. When the diaphragm is thus 
raised the pressure valve is moved down into 
exhaust position and the pressure piston Will be 
returned by spring 5 until it is in such position 
that the groove in hub 53 is in position to admit 
gas freely to the pressure cylinder from which 
it feeds to the insufflator bag as heretofore de 
Scribed. Then the bag may force gas to a pa 
tient via valve 7, port fa and bore 62a while, 
when the patient exhales, the exhaled gas will 
flow via bore 63a, groove 65 and vent 66 to the 
atmosphere and cannot re-enter bag 3 because 
of the non-rebreathing valve 70. 

I claim: 
1. In a device of the class described, a housing 

providing respectively a suction cylinder or 
chamber, a pressure cylinder or chamber, a dia 
phragm chamber, and a pressure valve chamber; 
said pressure valve chamber in continuous com 
munication with said pressure chamber, pistons, 
One for and reciprocable in each cylinder and 
interconnected to respectively accomplish a pow 
er stroke for said pressure cylinder and a suction 
stroke for said suction cylinder simultaneously 
and a discharge stroke for said suction cylinder 
and an exhaust stroke for said pressure cylinder 
simultaneously, a control valve, a port leading 
from said suction chamber to said control valve, 
a suction valve port leading from Said control 
valve into said diaphragm chamber, a Suction 
valve at said suction valve port, a suction hose 
connection or port leading to said control valve, 
an exhalation port leading from said diaphragm 
chamber to said control valve, gas supply means 
including a supply port leading into Said valve 
chamber, an exhaust port leading from said valve 
chamber to said control valve, a pressure-indi 
cating port leading from said control valve to said 
diaphragm chamber, a pressure hose fitting hav 
ing a port leading to said control valve, a pres 
sure responsive diaphragm in said diaphragm 
chamber connected to move said suction valve to 
close said suction valve port and to simultaneous 
ly move said pressure valve to close said supply 
port and to open said exhaust port when a pre 
determined suction pressure is attained in said 
diaphragm chamber by said suction piston, Said 
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5 
diaphragm further acting to move said Suction 
valve to open said suction port and to move said 
pressure valve to close said exhaust port and to 
open said supply port when a predetermined 
super-atmospheric pressure is attained in the 
diaphragm chamber, said control valve normally 
connecting said first named port With the Second 
named port and the third named port with said 
fourth named port, and further connecting said 
sixth named port with the Seventh named and 
eighth named ports respectively, Whereby gaS is 
first supplied to said pressure chamber to move 
said pistons to cause said suction piston to draw 
from said Suction hose connection, and power 
storing means to said pistons operating to move 
said suction piston thru an exhaust stroke while 
-moving said pressure piston associated with dis 
charge gas to said pressure hose connection. 

2. The device as in claim 1 and further includ 
ing an aspirator hose connection, a non-return 
suction valve for same, a port leading from said 
connection to said control valve, said control 
valve movable to aspirator position to bring Said 
first named port and said ninth named port into 
intercommunication and to close said Second 
named port, and further to close said fourth 
named port and Said eighth named port while 
maintaining communication between said sixth 
named port and said seventh named port where 
by the pressure piston and cylinder respectively 
act as an expansion engine to drive said Suction 
piston to draw air only via said aspirator hose 
connection. 

3. The device as in claim 1 and further includ 
ing an insuffiator bag, said control valve pro 
viding respectively a high pressure gas supply 
port leading to the interior of the bag, a low 
pressure gas port leading from the interior of 
the bag and an atmospheric exhaust port; Said 
control valve movable to insufflator position to 
connect said sixth named port with said tenth 
named port and to connect said eighth named 
port with Said low pressure gasport, and to Con 
nect said third named port with the last named 
atmospheric exhaust port. 

4. The device as in claim 1 and in which said 
housing is circular, a central shaft to said hous 
ing, a hub mounted to oscillate on Said shaft, a 
pair of diametrically opposed fixed WebS cooper 
ating with said hub to divide the interior of the 
housing to form the aforesaid pressure chamber 
and Suction chamber respectively, said pistons 
being diametrically opposed and forming a sub 
Stantially integral part of Said hub. 

5. The device, as in claim 1 and in which said 
housing is circular, a central shaft to said hous 
ing, a hub mounted to oscillate on said shaft, a 
pair of diametrically opposed fixed webs cooper 
ating with said hub to divide the interior of the 
housing to form the aforesaid pressure chamber 
and suction chamber respectively, said pistons 
being diametrically Opposed and forming a sub 
stantially integral part of said hub, one of said 
webs providing a booster port leading from said 
gas Supply means to said hub, that portion of 
the hub within the pressure. chamber being pro 
vided with a groove positioned to register With 
said booster port when the pressure piston is 
adjacent the beginning of its power stroke. 

6. In a device of the class described, gas supply 
means, a chamber, adapted to normally receive 
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gas under pressure and to exhaust same, a pres 
Sure hose connection connected to normally re 
ceive the gas exhausted from said chamber, a 
Suction creating means operated by gas from said 
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chamber, a suction hose connection normally 
connected with said suction creating means, an 
aspirator hose connection, and control means Se 
lectively movable to control the Outflow through 
said pressure hose connection and the operation 
of said suction creating means thru said Suction 
hose connection and to cause said suction creat 
ing means to draw only from Said aspirator hose 
Connection. 

7. In a device of the class described, a suction 
hose connection, a pressure hose connection, a 
gas-expanding means connected to normally ex 
haust to said pressure hose connection, a gas 
operated suction creating means connected to 
normally draw from said suction hose connection, 
an aspirator hose connection, and selectively 
operable valve means movable to disconnect said 
suction creating means from said suction hose 
connection and to connect said suction creating 
means to draw from Said aspirator connection. 

8. In combination with a resuscitator em 
bodying a gaseous fluid responsive means for pro 
moting inhalation, a gaseous fluid operated means 
for Subsequently promoting exhalation, a gaseous 
fluid responsive means for promoting aspiration : 
including an aspirator hose connection, a supply 
of gaseous fluid under pressure common to the 
first, second, and third named means, and means 
operable to control the flow of fluid from said 
Supply So as to render Said means inoperative 
for resuscitation purposes and operative for 
aspiration purposes and vice versa. 

9. In a device of the class described, a cir 
cular housing, a hub mounted to oscillate at the 
axis of the housing, a pair of diametrically op 
posed fixed webs cooperating with the hub to 
divide the interior of the housing into a pressure 
chamber and a Suction chamber respectively, a 
pair of diametrically opposed radial vanes to said 
hub providing pistons, one for and reciprocable 
in each chamber, a pressure chamber inlet port 
connected to supply gas to said pressure cham 
ber, a pressure chamber exhaust port connected 
to deliver gas from said pressure chamber, a 
pressure valve between said ports movable to seat 
on either port, gas supply means connected to 
Supply gas under pressure to Said supply port, 
means Operating at the end of a power stroke of 
Said pressure piston to seat said pressure valve 
on said inlet port and to unseat said valve from 
Said exhaust port and operating at the end of 
the exhaust stroke of said pressure piston to un 
Seat said valve from said inlet port and to seat 
said valve on Said exhaust port. 

10. The combination as in claim 9 and further 
including a power storing spring connected at 
One end to said hub and at the other end to fixed 
part of Said housing. 

11. The combination as in claim 9 and in which 
Said last named means is directly actuated by 
movement of Said pressure piston as it nears the 
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end of its power stroke and is pheumatically ac 
tuated as the power piston nears the end of its 
exhaust stroke by the exhaust pressure of gas 
being thei1 expelled by said pressure piston. 

12. The combination as in claim 9 and in which 
one of said webs provides a booster port leading 
directly from said gas supply means to the 
perimeter of said hub in said pressure chamber, 
Said hub being provided with a groove disposed 
to register with the booster port as the pressure 
piston nears the end of its exhaust stroke. 

13. The combination as in claim 9 and further 
including a pressure hose connection connected 
with said exhaust port and a suction hose fitting 
Connected to be drawn from by said suction cham 
ber. 

14. The combination as in claim 9 and further 
including a pressure hose connection connected 
With Said exhaust port and a suction hose fitting 
connected to be drawn from by said suction 
chamber, an aspirator hose connection and 
means movable to connect the last named con 
nection with said suction chamber while dis 
Connecting the Suction hose connection there 
from. 

15. In a device of the class described, gas sup 
ply means, a chamber adapted to normally re 
ceive gas under pressure from said supply means 
and to exhaust the gas, a pressure hose con 
nection connected to normally receive the gas 
exhausted from said chamber, a suction creating 
means Operated by gas from said chamber, a 
Suction hose connection normally connected to 
Said Suction creating means, an aspirator hose 
connection, an insufflator bag, and a valve mov 
able from either normal position or aspirator 
position to insufflator position to connect said gas 
Supply to said insufflator bag and to connect said 
bag to said pressure hose connection, and to dis 
connect said suction hose connection from said 
Suction creating means and from said aspirator 
hose connection, and to connect the suction hose 
connection in direct communication with the at 
mosphere for exhalation purposes. 

16. In a unit for selectively effecting resuscita 
tion, insufilation and aspiration, a supply of gas 
under pressure, means connected in the unit for 
operation responsive to gas from said supply for 
promoting resuscitation, including a pressure hose 
connection and a suction hose connection, means 
including said pressure hose connection for dis 
charging gas from said supply for insuflation 
purposes, means Connected in Said unit and re 
Sponsive to gas from said supply for promoting 
aSpiration including an aspirator hose connec 
tion, and control means for routing gas from 'said 
Supply to selectively operate the means for pro 
moting resuscitation, the insuffiation means for 
discharging gas from said pressure hose connec 
tion, and the means for promoting aspiration. 
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