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To all whom it may concern: 
Be it known that I, WILLIAM E. TULLAR, 

a citizen of the United States, residing at 
Chicago, in the county of Cook and State of 
Illinois, have invented certain new and use 
ful Improvements in Apparatus for Produc 
ing Artificial Respiration, of which the fol 
lowing is a specification. 
This invention relates to an apparatus for 

producing artificial respiration, whereby air 
or oxygen or mixtures thereof may be forced 
into and carbon-dioxid or other waste prod 
ucts withdrawn from the lungs of a patient 
alternately, the purpose being to simulate 
and thereby stimulate spontaneous breath 
ing where respiration has ceased owing to 
asphyxiation or other causes. 
In the use of apparatus of this character it 

is essential that as soon as the patient re 
wives sufficiently to breathe spontaneously he 
should be given an opportunity to do so 
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without delay. The principal defect of ap 
paratus heretofore suggested for the pur 
pose is that in order to allow spontaneous 
breathing the straps which are customarily 
used to hold the mouth and nose piece in 
position must be removed, the character of 
the apparatus being such that the patient is 
unable to breathe therethrough. This con 
sumes an appreciable amount of time and 
frequently the patient, who has shown abil 
ity to breathe spontaneously, collapses before 
the mouth and nose piece can be removed. 
The reviving operation must then be re 
peated but is often unsuccessful. It re 
quires expert judgment in operating such 
an apparatus to determine exactly when the 
mouth and nose piece should be removed and 
inasmuch as the apparatus is of necessity 
frequently used by inexperienced persons it 
will be apparent that an apparatus which 
allows spontaneous breathing without the 
removal of the mouth and nose piece attains 
a desirable but hitherto impossible result. 
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an apparatus for producing artificial res 
piration whereby the patient is allowed to 
breathe spontaneously at any instant with 
out removing any of the parts and in which 
the operation of artificially supplying oxy 
gen-containing gas to and withdrawing 
waste products from the lungs may be in 
stantly resumed should the patient fail to 
breathe spontaneously as expected. 
A further object of my invention is the 

It is the object of my invention to provide 

provision of novel means for measuring the 
quantities of oxygen-containing gas which is 
Supplied to the lungs of a particular patient. 
A further object of my invention is the 

provision of means for preventing too rapid 
operation of the apparatus whereby the 
beneficial function thereof would be lost and the patient injured. 
A still further object of my invention is 

the provision of a compact and durable ap 
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paratus comprising a minimum number of . 
relatively simple and inexpensive parts. 
Further objects and advantages of my in 

vention will be apparent as it is better un 
derstood by reference to the following speci 
fication when read in connection with the 
accompanying drawing in which 

Figure 1 is a plan view of the apparatus; 
Fig. 2 is a vertical section on the line 2-2 of 
Fig. 1, and Fig. 3 is a detail of one of the 
valves. - - 

Referring to the drawing, 1 indicates a 
base of any suitable form and material to 
which is secured a support 2 having tubu 
lar portions 3 at either end thereof. Thread 
edly mounted in the tubular portions 3 are 
the nozzles 4 of a pair of bellows 5 and 6, 
each comprising upper plates 7, lower plates 
8 and flexible connecting means 9. The up 
per plates 7 are rigidly secured to the noz 
zles 4 and to each other by a saddle 10 while 
the lower plates 8 are secured to the nozzles 
4 by means of hinges 11. 
An upright 12 is secured in any suitable 

manner to the saddle 10 and is provided at 
its upper extremity with a quadrant 13 pro 
vided with a plurality of openings 14 in 
which a pin 15, the function of which will presently appear, is adapted to be adjust 
ably disposed. Pivoted at 16 on the mem 
ber 12 is a bell-crank lever 17, one arm of 
which is provided with a hollow end 18 
adapted to receive an operating handle 19. 
The other end of the bell-crank lever 17 is 
provided with a pin 20 engaging a slot 21. 
in a member 22 secured in any suitable man 
ner to the saddle 23 attached at either end 
to the lower plates 8 of the bellows. 
The bellows 6 is intended to supply air or 

oxygen or mixtures thereof to the lungs of 
the patient while the bellows 5 is intended 
to withdraw carbon-dioxid or other Waste 
products from the lungs of the patient, the 
operation alternating as in spontaneous 
breathing. Each bellows is provided with a 
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valved outlet and inlet. In order that the 
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patient may breathe spontaneously through 
the apparatus it is necessary 
valves be extremely light and sensitive for 
the reason that the power exerted by the 
lungs of the patient, particularly, when in 
exhausted condition, is comparatively fee 
ble. I, therefore, provide valves comprising 
disks of relatively light material, preferably 
mica, although other materials, such as alu 
minium, for example, may be employed. As 
indicated in the drawings, the tubular por 
tions 3 of the support 2 are provided with 
internal flanges 25, leaving openings to the 
bellows of relatively large cross-sectional 
area. A disk 26 of suitable material is dis 
posed adjacent the flanges 25 and on Oppo 
site sides thereof in the respective tubular 
portions 3, the disks being held in operative 
position by pairs of crossed wires 27. Simi 
lar valves are provided in the outlet 28 of 
the bellows 5 and in the inlet 29 of the bel 
lows 6. The inlet 29 of the bellows 6 is fur 
ther provided with a mixing valve compris 
ing a casing 30, an air inlet 31, an oxygen 
supply pipe 32, which may be connected to 
any suitable source of oxygen, and a slide 
valve 33 manually movable by means of a 
member 34 to open and close either the oxy 
gen or air inlets or to partially open both of 
the inlets, whereby a mixture of oxygen and 
air is allowed to enter the bellows 6. The 
member 34 moves over a scale 35 which in 
dicates the relative position of the slide 
valve 33. 
To limit the speed of operation of the 

handle 19 I provide a cylinder 36 mounted 
between the end member 37, secured to the 
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base 1, and the end member 38 formed in 
the bridge 39, secured at either end to the 
top plates 7 of the bellows 5 and 6 and fur 
ther secured to the base 1 by means of bolts 
39'. At either end of the cylinder 36 a port 
40 of restricted cross-sectional area is pro 
vided and a screw 4-1 is so disposed as to al 
low adjustment of the area of each of the 
ports 40. A plunger comprising a member 
42 and packing members 43, secured to a 
plunger rod 44 by means of the nuts 45, is 
disposed within the cylinder 36, the rod 44 
being, connected at its upper end to a head 
46 provided with a slot 47, which is engaged 
by a pin 48 in a lug 49 of the bell-crankle 
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yer 17. Suitable flexible connecting mem 
bel's 50 are secured by means of couplings 
51 to the tubular portions 3 of the support 
2 and lead to a suitable mouth and nose 
piece (not shown) well-known in the art. 
The operation of my device will, it is be 

lieved, be apparent without further descrip 
tion of the structure thereof. By recipro 
cating the handle 19 the bottom plates 8 of 
the bellows 5 and 6 are, through the connect 
ing members, moved up and down. As the 
bottom plates 8 of the bellows are moved 

that these 
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(upwardly the bellows 6 will supply air or 
oxygen or mixtures thereof, depending upon 
the position of the slide valve 33, to the lungs 
of the patient. Simultaneously the gas 
within the bellows 5 will be exhausted 
through the outlet 28. Upon the downward 
movement of the bottom plates S a fresh 
supply of air or oxygen will be drawn into 
the bellows 6, while the bellows 5 simultane 
ously draws carbon-dioxid or other Waste 
products from the lungs of the patient. 
The operation of the handle 19 is timed by 
the operator to correspond to the normal 
rate of spontaneous breathing and as Will 
be readily understood the lungs of the pa 
tient are alternately filled with air or oxy 
gen and relieved of waste products exactly 
as if the patient was breathing. . 
As the lungs of persons of different sizes 

vary in capacity it is desirable that the 
quantity of air or oxygen supplied be care 
fully measured and remain constant 
throughout the operation of the apparatus. 
This is readily accomplished by means of 
the adjustable pin 15, which, coöperating 
with the lever 17, limits the movement there 
of and thereby allows a correspondingly lim 
ited quantity only of oxygen or air to be 
supplied to the lungs. 
Too rapid operation of the mechanism 

would injure the patient and the beneficial 
function of the apparatus would be lost and 
the cylinder 36 is designed to overcome any 
tendency to move the handle with greater 
speed than is necessary. Air is trapped in 
the cylinder 36 behind the plunger and is 
allowed to escape gradually through the 
ports 40 as the plunger is moved in either 
direction. The area of the ports 40 may be 
adjusted at Will by means of the screws 41. 

It will be understood from the foregoing 
that I have perfected an apparatus which 
not only overcomes a fundamental defect in 
apparatus previously suggested for the pur 
pose but which provides additional and ad 
vantageous features which have not hereto 
fore been suggested. The use of disks of 
light material to control the inlets to and 
outlets from the bellows allows the patient 
to breathe directly through the apparatus 
since the valves are so sensitive that they may 
be operated without effort by the lungs of an 
exhausted patient. This in itself is an ad 
vance in the art which is of the greatest 
importance since the apparatus meets a re 
quirement which cannot be met by any ap 
paratus heretofore suggested for the purpose. 
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Furthermore, by the provision of means for 
limiting the speed of operation of the appa 
ratus I prevent injury to the patient by care 
less use of the apparatus by inexperienced 
persons. I have found also that the particu 
lar means employed by me for measuring the 
quantity of oxygen or air supplied to the 
lungs is peculiarly adapted to accomplish 
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the desired result with the greatest precision 
and by reason of its simple nature it is not 
Subject to disarrangement. - 

It is obvious that various changes may be 
made in the form, construction and arrange 
lment of the parts without departing from 
the spirit and scope of the invention or sac 
rificing any of its material advantages, the 
form hereinbefore described being merely a 
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preferred embodiment thereof. 
I claim: - 
1. In an apparatus of the character de 

scribed, the combination of means for sup 
plying oxygen-containing gas to and with 
drawing waste or other products from the 
lungs of a patient, an outlet from and an in 
let to each of said means, a disk of relatively 
light material loosely maintained in bodily 
movable relation to each of said outlets and 
inlets and adapted to alternately close and 
open said outlets and inlets, the Weight of 
said disks being such that they are readily 
operable by the lungs of the patient to per 
mit spontaneous breathing through said ap 
paratus. - 

2. In an apparatus of the character de 
Scribed, the combination of means for sup 
plying oxygen-containing gas to and with 
drawing Waste and other products from the 
lungs of a patient, manually operable means 
for actuating said first-mentioned means, and 
means for preventing the operation of said 
first-mentioned means beyond a predeter 
mined rate of speed. 

8. In an apparatus of the character de 
Scribed, the combination of means for sup 
plying oxygen-containing gas to and with 
drawing waste or other products from the 
lungs of a patient, an outlet from and an in 
let to each of said means, a disk of relatively 
light material loosely maintained in bodily 
movable relation to each of said outlets and 
inlets and adapted to alternately close and 
open said outlets and inlets, the weight of 
said disks being such that they are readily 
operable by the lungs of the patient to per 
mit spontaneous breathing through the ap 
paratus, means for retaining said disks in op 
erative position, means for actuating said 
first-mentioned means, and an adjustable 
stop disposed in the path of and adapted to 
be engaged by said actuating means, where 
by the quantity of oxygen-containing gas de 
livered may be measured. 

4. In an apparatus of the character de 
scribed, the combination of means for sup 
plying oxygen-containing gas to and with 
drawing waste or other products from the 
lungs of a patient, an outlet from and an 
inlet to each of said means, a disk of rela 
tively light material loosely maintained in 
bodily movable relation to each of said out 
lets and inlets and adapted to alternately 
close and open said outlets and inlets, the 
weight of said disks being such that they are 
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readily operable by the lungs of the patient 
to permit spontaneous breathing through the 
apparatus, means for retaining said disks in 
Operative position, means for actuating said 
first-mentioned means, and a mixing valve 
adjacent the inlet to said gas-supplying 
leaS. 
5. In an apparatus of the character de 

scribed, the combination of means for sup 
plying Oxygen-containing gas to and with 
drawing Waste or other products from the 
lungs of a patient, an outlet from and an 
inlet to each of said means, a disk of rela 
tively light material disposed adjacent each 
of Said outlets and inlets and adapted to 
alternately close and open said outlets and 
inlets, the weight of said disks being such 
that they are readily operable by the lungs 
of the patient to permit spontaneous breath 
ing through the apparatus, means for retain 
ing said disks in operative position, means 
for actuating said first-mentioned means, 
and means for limiting the speed of opera 
tion of said actuating means. 

6. In an apparatus of the character de 
scribed, the combination of means for sup 
plying oxygen-containing gas to and with 
drawing waste or other products from the 
lungs of a patient, an outlet from and an in 
let to each of said means, a disk of relatively 
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light material disposed adjacent each of said 
outlets and inlets and adapted to alternately 
close and open said outlets and inlets, the 
Weight of said disks being such that they are 
readily operable by the lungs of the patient 
to permit spontaneous breathing through the 
apparatus, means for retaining said disks in 
operative position, means for actuating said 
first-mentioned means, means for limiting 
the speed of operation of said actuating 
means, and an adjustable stop disposed in 
the path of said actuating means, whereby 
the quantity of oxygen-containing gas de 
livered may be measured. 

7. In an apparatus of the character de 
scribed, the combination of a base, a pair of 
bellows mounted thereon and adapted re 
spectively to supply oxygen-containing gas 
to and withdraw waste and other products 
from the lungs of a patient, manually oper 
able means for actuating said bellows, and 
means for preventing the operation of said 
bellows beyond a predetermined rate of 
speed. 

8. In an apparatus of the character de 
scribed, the combination of means for sup 
plying oxygen-containing gas to and with 
drawing Waste and other products from the 
lungs of a patient, an outlet from and an 
inlet to each of said means, valves in said 
outlets and inlets, means for actuating said 
first-mentioned means, and means for pre 
venting the operation of said first-mentioned 
means beyond a predetermined rate of speed. 

9. In an apparatus of the character de 
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4. 
scribed, the combination of a pair of bel 
lows for Supplying oxygen-containing gas 
to and withdrawing waste or other products 
from the lungs of a patient, an outlet from 
and an inlet to each of said bellows, a disk 
of relatively light material loosely main 
tained in bodily movable relation to each 
of said outlets and inlets and adapted to 
alternately open and close said outlets and 
inlets, the weight of said disks being such 
that they are readily operable by the lungs 
of the patient to permit spontaneous breath 
ing through the apparatus, means for re 
taining said valves in operative position, 
a pivoted lever, connections between said 
lever and bellows, whereby said bellows are 
actuated, a fixedly mounted member adja 
cent said lever, and adjustable means thereon 
to coöperate with said lever to limit the 
movement thereof. 

10. In an apparatus of the character de 
scribed, the combination of a pair of bellows 
for supplying oxygen-containing gasto, and 
withdrawing waste or other products from 
the lungs of a patient, an outlet from and an 
inlet to each of said bellows, a disk of rela 
tively light material disposed adjacent each 
of said outlets and inlets and adapted to 
alternately open and close said outlets and 
inlets, the weight of said disks being such 
that they are readily operable by the lungs 
of the patient to permit spontaneous breath 
ing through the apparatus, means for retain 
sing said valves in operative position, a 
pivoted lever, connections between said lever 
and bellows, whereby said bellows are actu 
ated, and means for limiting the speed of 
operation of said lever. 

11. In an apparatus of the character de 
scribed, the combination of a pair of bellows 
for supplying oxygen-containing gas to and 
withdrawing waste or other products from 
the lungs of a patient, an outlet from and an 
inlet to each of said bellows, a disk of rela 
tively light material disposed adjacent each 
of said outlets and inlets and adapted to 
alternately open and close said outlets and 
inlets, the weight of said disks being such 
that they are readily operable by the lungs 
of the patient to permit spontaneous breath 
ing through the apparatus, means for retain 
ing said valves in operative position, a 
pivoted lever, connections between said lever 
and bellows, whereby said bellows are actu 
ated, a cylinder having a port of limited 
cross-sectional area at either end, and a plun 
ger disposed in said cylinder and operatively 
connected to said lever, whereby the speed 
of operation of said lever is limited. 

12. In an apparatus of the character de 
scribed, the combination of a pair of bel 
lows for supplying oxygen-containing gas 
to and withdrawing waste or other products 
from the lungs of a patient, an outlet from 
and an inlet to each of said bellows, a disk of 
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relatively light material loosely maintained 
in bodily movable relation to each of said 
outlets and inlets and adapted to alter 
nately open and close said outlets and in 
lets, the weight of said disks being such 
that they are readily operable by the lungs 
of the patient to permit spontaneous breath 
ing through the apparatus, means for re 
taining said valves in operative position, a 
pivoted lever, connections between said lever 
and bellows, whereby said bellows are ac 
tuated, and a mixing valve adjacent the in 
let to said gas supplying bellows. 

13. In an apparatus of the character de 
Scribed, the combination of a base, a pair 
of bellows mounted thereon, each provided 
with an outlet and an inlet, a disk of rela 
tively light material disposed in each of 
Said outlets and inlets and adapted to alter 
nately close and open the same, the weight 
of said disks being such that they are read 
ily operable by the lungs of the patient to 
permit spontaneous breathing through the 
apparatus, means for retaining said disks 
in operative position, a fixed support, a lever 
pivotally mounted thereon, connections be 
tween said lever and bellows whereby the 
latter are actuated, adjustable means on said 
support, to limit the movement of said lever, a cylinder mounted on said base and pro 
vided with adjustable ports of restricted 
cross-sectional area at either end, a plunger 
in said cylinder, and connections between 
Said plunger and lever, whereby the speed 
of operation of said lever is limited. 

14. In an apparatus of the character de 
Scribed, the combination of means for sup 
plying oxygen-containing gas to and with 
drawing waste and other products from the 
lungs of a patient, an outlet from and an 
inlet to each of said means, a disk of rela 
tively light material loosely maintained in 
bodily movable relation to each of said out 
lets and inlets and adapted to alternately 
close and open said outlets and inlets, the 
weight of said disks being such that they are 
readily operable by the lungs of the pa 
tient to permit spontaneous breathing 
through the apparatus, means for retaining 
said disks in operative position, means for 
actuating said first-mentioned means, means 
for limiting the speed of operation thereof, 
and means for limiting the movement of 
said first-mentioned means, whereby the 
quantity of oxygen-containing gas delivered 
may be measured. ; 

15. In an apparatus of the character de 
scribed, the combination of means for sup 
plying oxygen-containing gas to and with 
drawing waste or other products from the 
lungs of a patient, an outlet from and an 
inlet to each of said means, a disk of rela 
tively light material loosely maintained in 
bodily movable relation to each of said out 
lets and inlets and adapted to alternately, 
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close and open said outlets and inlets, the 
weight of said disks being such that they 
are readily operable by the lungs of a pa 
tient to permit spontaneous breathing 
through said apparatus, means for actuating 
said first-mentioned means, and adjustable 
means for limiting the range of movement 
thereof. 

16. In an apparatus of the character de 
Scribed, the combination of means for Sup 
plying oxygen-containing gas to and with 
drawing waste or other products from the 
lungs of a patient, an outlet from and an 
inlet to each of said means, valves in said 

5 inlets and outlets, a pivoted lever for ac 
tuating said means, and means for limiting 
the speed of operation of said lever. 

17. In an apparatus of the character de 
scribed, the combination of means for sup 
plying oxygen-containing gas to and with 
drawing waste or other products from the 
lungs of a patient, an outlet from and an 
inlet to each of said means, a disk of rela 
tively light material loosely disposed in bod 
ily movable relation to each of said outlets 
and inlets and adapted to alternately open 

and close said outlets and inlets, the weight. 
of said disks being such that they are read 
ily operable by the lungs of a patient to 
permit spontaneous breathing through said 
apparatus, a pivoted lever for actuating 
said means, a fixed member, and an adjust 
able stop mounted thereon and adapted to 
limit the movement of said lever. 

18. In an apparatus of the character de 
scribed, the combination of means for Sup 
plying Oxygen-containing gas to and with 
drawing waste and other products from the 
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lungs of a patient, an outlet from and an 
inlet to each of said means, Valves in said 
inlets and outlets, a pivoted lever for ac 
tuating said means, a cylinder having ports 
of restricted cross-sectional area at either 
end, a plunger in said cylinder, and connec 
tions between said plunger and lever, where 
by the speed of operation of the latter is 
limited. 

WILLIAM E. TULLAR. 

Witnesses: 
ERNEST H. MERCHANT, 
W. T. WESTERBERG. 

Copies of this patent may be obtained for five cents each, by addressing the “Commissioner of Patents, 
Washington, D.C.' 
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