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ias-7,655. Specification of Letters Patent. patented oct. ia, rais. 
Application filed April 16, 1913. ~ Serial No. 761,587. 

Be it known that We, GEORGE M. MAY-ER 
and FIL-mii T. FoWLnR, citizens of the 
United States, bothresiding at Chicago, in 
the county of Cook and State of llllinois, 
have invented certain new and useful Im 
provements in Resuscitating Appliances, of 
which the following is a specification. 
\The present invention relates to a new 

and improved construction o‘f mechanism or 
device for resuscitating people or animals 
by theintroduction of fi‘esh air, oxygen, or 
mixtures of these gases or other gases into 
the lungs of the patient, and the Withdrawal 
of the used gases from the lungs at regular 
intervals. ̀ ' _ v 

Theinvention relates more particularly to 
that class of such mechanisms in which the 
flow of gases to and from the lungs _is 'pro-Í 
‘duced by some power or force other than 
the initial compression of the gases them 
selves. That is to sav, the invention re 
lates particularly to that class of mecha 

 nism in which the operation of the ‘device 

so 

3 C21 

is brought about by some external agency, 
` a . . n s 

.such as an operator or a specially driven 
motor.. 

lVhile the features of the present inven 
tion are applicable to use in mechanisms for 
resuscitating any species of lung-animal, 
still they are ofïpeculiar applicability to the 
resuscitation of human beings, and there 

' fore We shall describe the mechanism as ap 
plied particularly to this service. It will be 
understood. however', that in so doing, We in 

'nowise limit ourselves to the~ use> of the 
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mechanism for this particular purpose, ex 
cept as called for inthe claims, but that We 
contempla-te the use of the features of the in 
vention in any manner desired. 
The lungs, being a very delicate and frail 

structure, are liable to injury by subjection 
either to abnormal pressures or vacuums. 
lP or these reasons, any mechanism for forc 
ing air or oxygen^into the lungs and for 
subsequently sucking it fromI the lungs 
should be so constructed as to minimize or 
completely obviate' the possibility of creat 
ing abnormal pressures or vacuums within ' 

l the lungs. ' The >mechanism’or device for this 
purpose should Pbe so sensitive andvshculd 
be so associated with 'the other mechanisms 
that even in the hurry and confusion likely 
to' exist during the carrying on of the re 
`suscitating operation, there will be no possi 

bility of injuring the lungs of the patient. 
Utherwise permanentdamage or injury may 
result, such as would make it impossible to 
revive 'the patient under any circumstances. 
For- this purpose, one yfeature of our inven 
tion contemplates the association or combi 
nation of suitably constructed safety devices 
with the pressure and suction mechanism, 
so as to limit the pressure at which the gas 
may be Kdelivered to the lungs and theo 
vacuum'under `Which it may be removed 
therefrom. The gas capacity of the lungs 
is largely dependent upon theage and size 
of the patient, and, of course, the volume of 
gas which will be drawn in and exhaled by 
,the lungs at each breath is largely dependent ' 
upon the normal capacity of the lungs. ln 
asmuch as a mechanism which 1s' intended 
to induce artificial respiration should cause 
a lung movement as nearly normal as possi 
ble, itl follows that the volume of gases in 
troduced into and Withdrawn from the lungs 
at each movement of the mechanism should 
correspond as nearly as possible to the nor-l 
mal capacity of the lungs. v 

Therefore, another feature of our ’inven 
tion relates to the provision of devices or ar-4 
rangements Wherebv the volume of gases 
which will be handled at each opei‘ation of 
the mechanism will correspond as nearly as 
possible to the natural volume. This feature‘ 
contemplates the use of devices or arrange 
ments whereby the capacity of the mecha 
nism can be adjusted from time to time. 
While it is a 'general proposition that an 

I excessive pressure or vacuum will not be 
created until an excessive amount of gas has 
‘been introduced into or withdrawn from the' 
lungs, still it is notv always possible to esti 
mate accurately the exact capacity of the 
lungs,_ and, therefore, it might be found, 
even after the mechanism had been adjusted 
to give what was supposed to be the correct 
volume of gas movement. when the opera 
tion was commenced` that the lungs were of 
abnormal size. Therefore, ive have . com 
bined together the mechanisms for limiting 
the degrees of pressure or vacuum with the 
mechanisms for controlling the volume of 
gas, so that. taken together. they will consti 
tute an efiicient and complete safeguard for 
the lungs. 
Sometimes it is desired to reinforce the 

resuscitating action by the use of a certain 
percentage or proportion of oxygen in the 
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gases. For example, in the case of asphyxi 
ation, it might be desired to use a large per 
centage of oxygen, while in another case, 
ordinary air might be satisfactory. 

Therefore, another feature of the inven 
tion relates to the provision of a valve mech. 
anism or the like whereby the ratio or pro 
portion between oxygen and air may be 
controlled' within wide limits, and whereby 
the proportion which will beintroduced at 
any instant can be estimated by examination 
of a scale or indicator.  

Other objects and uses will appear from 
a detailed @description of the invention, 
which consists in the features of 'construc 
tion and combinations of parts hereinafter 
described and claimed. 
In the drawings: Figure 1 shows a front 

elevation of the completed mechanism, with 
the pistons in lowered position; Fig. 2 shows 
a side elevation corresponding to that of 
Fig. 1; Fig. 3 is a section taken on line 3_3 
of Fig. 1, looking in the direction of the ar 
rows; Fig. .-1 is a section taken on line ¿1_-1 
of Fig. 3, looking in; the direction of the 
arrows; Fig. 5 is a section taken on line 
5_5 of Fig. 6-, looking in the direction of 
the arrows; Fig. 6 is an enlarged section 
taken on line 6_6 of Fig. 2, looking in the 
direction of the arrows; Fig. `7 isl an en 

. larged Section through the discharge check 
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valve, and taken on line 7_7 of Fig. 6, 
looking in the direction of the arrows; Fig.> 
S'is a cross section through a diaphragm 
valve, for limiting the amount of suction 
which may be created; Fig.` 9 is a cross sec 
tion through a diaphragm Valve, for lim 
iting the amount of pressure which may be 
created; Fig. 10 is a vvertical section through 
one of the cylinders ofthe mechanism, and 
shows vparticularly-the construction whereby 
the volume of gas handled at each opera 
tion of the .device-may be controlled; Fig. 
11 is a detail section through Ithe gas mix 
ing lvalve, and taken on line »11_11 of Fig. 
6, looking in the direction of the arrows; 
Fig. 12 is a detail _of the gas passages for 
the mixing valve, and is a section taken on 
line 12_12 ~of Fig. 5, looking in the direc 
tion ofthe arrows; and Fig. 13' is' a detail 
section through the check-valve, through 
which the gas is delivered from the pres 
sure. cylinder, and'is a section’taken on line 
13_13 of Fig. 6, looking in the direction 

_ of the ' arrows. 

, ÑVe have shown the features of our inven 
tion as applied to a construction of mecha 
nism which makes use of two separate cyl 
inders with their associated pistons, one for 
delivering the fresh gas to the lungs, and the 
other for withdrawing the used gas there 
from. These are the cylinders 15 and 16 re 
spectively.' Each cylinder constitutes an up 
right metal tubing having its upper lend 
seated and centered within a cap 17, and its 
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lower end within a base' 18. The base is 
provided with a pair of side legs 19 and 20', 
which are spaced apart the proper distance 
to accommodate the foot of the operator, 
and are connected togetherby a base plate 
21. i By means of this construction, a clear 
space is provided between the legs, so that 
thevoperator may place his foot on the base 
plate to steady the mechanism during its 
use. A number of rods or the like 22 are 
extended between the ears of the cap and the 
base, which rods serve to draw the base and 
cap securely against the ends of the cylinder 
tubes and hold the mechanism rigidly as 
sembled. The cap and base serve the fur 
ther functions of accurately spacing the cyl 
inder tubes and of keeping them in perfect 
parallelism, so that a more accurate and 
smooth operation may be obtained. 
Within the cylinders are mounted pistons 

23 and 2l respectively, which pistons are 
preferably provided with upper and lower 
packing rings 25 and 26. Tubular piston 
rods 27 and 28 are connected to the pistons 
23 and 2-1 respectively, said piston rods ex 
tending up through bearings 29 and 30 of 
the cap. These bearings are preferably lined 
by brass sleeves 31, so as to produce a bet\ 
ter wearing mechanism. An operating 
handle 32 is connected to the upper ends of 
the piston rods, by means of the pins 33,. 
and the upper ends of the piston rods are 

4 closed by means of plugs 34. 
With the mechanism as thus far described, 

the pistons can be forced up and down in 
unison by the raising and lowering of the 
handle 32, while the device as a whole is 
held rigidly in position by means of the 
foot plate 21. In the arrangement illus 
trated, each piston is of the so-called single 
acting type, that is, all of its work is per 
formed on one stroke. . lnasmuch as the up(A 
perÍ portions of `the cylinders are closed,” 
means'must be provided for permitting a 
‘free flow of air into and out from such por 
tions of the cylinders. It is desired, how 
ever, to provide a construction whereby dust 
may be effectively excluded from the cylin 
'ders when the salne are not in operation. 
In order to permit the air to flow into and 
out from the upper portions ofthe cylin 
ders, we make use of hollow piston tubes. 
For this purpose, each of said tubes is pro 
vided with a perforation 35 in its lower por 
tion, _and a perforation 36 is provided in its 
upper portion. When the pistons stand in 
their lowermost positions, the upper per 
fo-rations stand vwithin their corresponding 
sleeves 31, thereby completelyT closing the 
upper portion of the cylinders. As soon as 
the upstroke commences, however, the per 
forations 36 move out from the sleeves 31, 
so that the air may’íiow freely into and out 
`of the cylinders` by way of the perforations 
35 and 36 and `the hollow piston rods. It 
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will be understood, however, that the lower 
ends of the piston rods are completely 
closed, so that the spacesbeneath the pistons 
will properly perform their functions of 
compressing' andy rarifying the gases. _ 

It was previously stated that in the con 
struction illustrated, one of the cylinders 
performs the function of forcing the’gas 

10 

into the lungs, while the other withdraws 
the gas from the lungs. In practice, it is 
customary to secure _a face mask or the like 
over the mouth and nose of the patient, and 

‘ the' present mechanism is ïprovided with 
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. cate the proportions of the" mixture. 
_ prefer to mount the plug in vertical posi 

connections fora tube 37, through which 
the fresh gases are forced to the face mask, 
and for a tube 38, through whichl the used 
gases are withdrawn from the face mask.' 
Between the connection 37 and the compres 
sion cylinder there is ‘placed a valve 39, 
whose function it is to limit or control the 
pressure which may exist ini the delivery 
tube 37; and between the suction tube 38 ' 
and the suction cylinder there is provided 
a valve 40, whose function it is to limit the 
amount of, suction that may exist in the tube 
38. Valves andpassages must be provided 
for properly directing the gases to and from 
the valves 39 and 40. I, , 
The compression cylinder is adapted to 

deliver either air. or oxygen or mixtures of 
the'same according to requirements, For 
this purpose, there is provided a mixing 
valve 41, which is mounted in an extension 
of the base and is provided with a plug 42 
which can be turned into the desired posi 
tion by a milled linger piece 43. A passage 
44 has its inner end terminating at the plug, 
and its outer end terminating in a' nipple 45, 
to which may be connected a tuber46 leading 
from an oxygen generator. An air inlet 
>opening' 47 communicates with the plug, 
and a delivery passage 48 places the plug in 
lcommunication with the _lower en_d of the 
compression cylinder 15. As shown par 
ticularly in Fig; 12,-the plugis provided 
with a cut-away portion 49, so that com 
Imunication maybe established between the 
passage 48 and the air inlet, or between the 

. passage 48 and the oxygen passage,.orbe 
tween the passage 48'and both _the air inlet 
and oxygen passage simultaneously. When 
the latter condition exists, a mixture of air 
and oxygen will be handled by the compres 
sion cylinder. Manifestly, the proportion 
of air to oxygen will depend upon the exact 
position of the plug, and for the purpose of 
giving an indication as to what the propor 
tion is at any instant,'we have provided a 
'flange 50 on the plug, which flange has an 
indicating arrow or the like 51, which 
travels lover a scale 52 suitably formed or 
stamped on the base. This scale may be 
graduated in any suitable manner to indi 

im 

tion, as illustrated, so that the scale may vlie 
on the upper surface of the base, where it 
can be easily read by the operator` as he ma 
nipulates the apparatus. t 
A delivery passage 53 leads from the lower 

end of the compression cylinder to‘ an up' 
standing tube 54, which in turn leads di 
rectly to the valve 39. In orderv tol direct the 
flow of gases through the compression cylin 
der, we have provided a suction valve 54a at 
the inner end of the inlet passage 48, and a 
discharge valve 55 at the >outer end of the 
discharge passage These valves are pref 
erably ball check-valves, although,_of course, 
any desired construction may be used. In 
the particular arrangement illustrated, the 
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inlet valve has a' ball 56, seating in an en- . 
largement at the end of the passage` 48 and 
held in place by means of a perforated nip- . 
ple 57, which screws directly into the base 
.above the ball and has the notch 57a in its 
lower surface to provide communication be~ 
ntween the passage 48 and the cylinder even 
whennthe ball is drawn up against the lower 
edge of the nipple. ln like manner, the dis 
charge valve/55 has a ball 58, seating in a 
pocket at the end of the passage 53 and 
held in place by the lower end of the up 
standing tube 54, which tube threads into the 
base, as shown particularly in Fig. 13. As 
the gases return from the lungs, through the 
valve 40, they pass directly to a passage 59 
which leads into the lower end of the suction 
cylinder 16 and has a check-valve 60 at its 
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inner end. This check-valve is similar inel00 
construction to the valve 54a. The gases are 
discharged from lthe cylinder _ 16 down 
,through the check-valve 61, which isiillus 
trated in detail in F ig. 7. It comprises a 
casing 62, having a U-shaped passage 63, one 
~of the arms of which carries the check ball 
64, and the other arm of which connects to 

105 

the lower end of the cylinder. Theball may ` 
be held in place in any suitable manner as 
by means of a transversely extending wire 
65. In order to provide as large a clear 
space as possible between the legs 19 and 20, 
~the check valve 61 should seat close up 
against the leg 20. For this reason there is 
not sufficient clearance to allow said check 
valve to be rotated for-the purpose of screw 
ing it into place. `We have, therefore, pro 
vided a\nipple 66 threaded on its interior to 
receive one arm of the valve 62, and thread 
ed on` its exterior to screw into the base of 
the machine. 
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The valves 39 and 40 are shown in detail i 
in section in Figs. 8 and 9. Said valves )are 
of diaphragm construction and are sub 
jected to the influence of pressure and suc. 
tion respectively, and may be `adjusted to 
limit the pressure of delivery of gas to the 
lungs and the'suction under which 'theI gas is ' 
removed. rl‘he valve 39 has the diaphragm 
67`dividing its interior into the spaces 68 
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and 69. ,The space 68 communicates with 
the atmosphere through» the medium of a 
perforation 70, while the space 69 communi 
cates with the pressure opening 71 which 
connects to the end of theupstanding tube 
54. This space likewise connects to the de 
livery tube 37. A valve 72 is connected to 
the diaphragm and is adapted to close 

- against a seat'73, when the diaphragm is 
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forced back against the tension of a spring 
7st, by reason of the existence of ~an exces 
sive pressure in the space 69. The outer end 
0f said spring seats within a threaded plug 
75, which can be adjusted back and forth in 
order to adjust the amount of compression 
in the spring for the purpose of regulating 
the mechanism. A cap 76 serves to protect 
the exposed end of the plug 75 and to give a 
finished appearance to the mechanism. 
The valve Ál() is similar in construction to 

the valve 39, but, of course, the valve 40 is 
adapted to close under suction instead of 
under pressure. For this purpose the dia 
phragm is connected to a threaded pin 77, 
upon which is threaded a plug 78 and con-1 
tacting therewith is the compression spring 
79. The inner end of this spring seatsdi 
rectly against a bridge 80, so that theV dia 
phragm is normally thrown over into the 
position illustrated in Fig. 8. By adjusting 
the plug 7 8 back and forth on the pin, the 

A amount of compression in the spring can be 
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Ladjusted according to the suction at which 
it is desired that the valve shall close 
against the .seat 7 8a. ‘ 
In the construction illustrated, we regu 

late or determine the volume of gas to be 
handled at each operation of the mechanism, 
by regulating or determining the stroke of 
the pistons. For this purpose, we have pro-~ 
vided means for limiting said stroke and for 
adjusting its amount according to .require 
meuts. On the cap 17, there is mounted a 
disk 81 which is held in place and is free to 

_ rotate within an encircling ring 82. \This 
disk carries a casing 83 within lwhich works 
a finger piece 84:, best shown in Fig. 10, and 
which‘is normally forced mward by means 

« of a >spring 85. The inner end of the finger 
piece carries a wedge block. 86 having its in 
ner yface beveled upward, and the outer end 

l 'I of the finger piece carries. a knob or the like 
 87. Throughout the length of the piston rod 

65 

27, a» number of notches 88 are provided, 
whichl are of a size to accommodate the' block 
86, but-are spaced at various positions of an 
gularity around the piston rod. The piston 
rod is secured to the handle 32, so that it 
cannot ro-tate, and therefore each one of the 
notches 88 travels up and down in a ver 
tical line. The sleeve 30 which s_upports the 
upper end of the piston rod 27 is provided 
with notches 89 corresponding in number 
and angular position to the notches 88, and 
permitting the block 86 of the finger piece 
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to rest or seat against the piston rod as the 
same travels up and down. By rotating the 
disk 81 into any given position, so as to 
allow the block 86 to extend through the 
corresponding notch 89, said block will 
stand in position to enter the corresponding 
notch 88 when the piston rod has traveled 
up the necessary distance, thus obstructing 
the piston rod in its travel and preventing a 
further upward movement. However, the 
piston rod will be free to move down again 
by reason of the beveled face on the end of 
the block 86. 
inasmuch as the various notches 88 are at 

different positions of elevation on the pis 
ton rod, it follows that the length of stroke 
can be adjusted by throwing the finger piece 
into position to engage the desired notch. 
ÑVe prefer to place markings ina conspicu 
ous place, so that the exact position> of the 
finger piece can be predetermined. For 
this purpose, we have placed said markings 
on the upper surface of the ring 82, as 
shown particularly in Fig. 3, and have 
placed an arrow 90 on the disk 81, which 
arrow will point to the corresponding mark 
ings. As a. simple means of division, we 
have illustrated the words “Infants,” “5 
years,’7 “13 years,” and “Adults,” inasmuch 
as these form convenient lines of division 
between the different pistcn strokes desired. 
Of`~ course, any other suitable divisions 
might be used, and the divisions might be 
of greater or less number, as desired. 
In order to facilitate .carrying the mecha 

nism from `place to place, we have pro 
vided means for locking the cap to the han 
dle 32, which means we have illustrated in 

ß Fig. 4. It comprises a piston plug 91 mount 
ed within the bearings 29 and normally 
forced inward by means of a spring 92. 
Said piston plug carries a finger piece 93, 
whichworks within -a slot 94 of an encir 
_cling casing 95, so that, when it is desired to 
unlock the device, the piston plug can be 
pulled out by means of the finger piece to 
disengage the latter from the slot, and then 
the finger piece can be locked in such outer 
position by rotation. Y 

In the construction illustrated, we have 
placed the diaphragm valves in vertical 
alinement and directly in front of the two 
cylinders. 'By so doing, the parts are 
brought within a. minimum space, so that 
the apparatus can be packed and handled 
most conveniently. Furthermore, by 
mounting the disk 81 on the cap 17, where 
it can be readily observed; and by placing 
the scale 52 on the upper face of the base, 
we have brought all of the indicating devices 
into positions where they can be most read 
ily observed by the operator as he manipu 
lates the mechanism. By providing a lock 
between the handle 32 and the cap 17, we 
have supplied a construction of mechanism 
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which can be „readily carried' about, and 
whereby any free movement of the pistons 
is obviated when the apparatus is not in 
use. v v 

l/Vhile we have herein shown and de 
scribed a mechanism by Imeans of which the 
volume of gas handledat each stroke can 
be controlled,»aiid also a mechanism where 
by excessive pressures and vacuums can 
be’prevented, still there might arise occa 
sions .when either one or both of these 
mechanisms might be dispensed with, as, for 
example, when the capacity of the lun‘gs 
was definitely known, or when the operator 
might be willin to rely entirely upon the 
diaphragm valves for preventing the exces 
sive pressures and vacuums. In other 
words, while there may be times when it is' 
desirable to use both of these mechanisms, 
still under some ßcircumstances either one or 
the othei'inay be dispensed with. 
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`inasmuch as the rate of respiration of in 
fants and children is different from that of 
adults, and in fact varies largely according 
to the age of the infant or child, it is desir 
able to have an indication as to the appro` 
priate number of strokes per minute for the 
particular patient yunder treatment. F or 
this purpose we take advantage of the pres` 
ence of the ring 82 on which the age mark 
ings are placed, and we place markings on . 

j said ring adjacent to the age markings and 
corresponding to the number of strokes or 
respirations per minute which should be 
executed for the particular age in question. 
For example, adjacent to the word “infants” 
we .place the marking 50, which is approxi 
mately the number of respirations per .min 
ute which should be executed when treating 
infants. 

_ llt is sometimes unnecessary to _actually 
withdraw `the gases from the lungs by a 
vacuum inasmuch as there are times when 
the natural contraction of the muscles and 

» diaphragm of the patient will serve to expel 
the gas from the lungs, at least to some veX 
tent, so that_i_t becomes only necessary” to 
force the gas into the lungs in the first place. 

‘ Therefore, we have provided means whereby 
thesuction cylindercan be thrown out of com 

« mission _leaving only .the compression cylinder 
ready to deliver the gas to the lungs, after 
ïwhich i-t will be forced _out by the natural 

‘ contraction above mentioned. In the particu 
55 
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lar arrangementillustrated this means'com 
prises a plug valve 96 placed at a convenient 
poirìtbetiveen the face mask and the suction 
cylinder, and, as illustrated, preferably being 
mounted in the diaphragm valve 40. This 
plug has its side wall cut away in such a 
manner that when turned in one position 
the'suction diaphragm valve 40 and the suc 
tion tube 38 can be placed in communication 
with the atmosphere through the opening 
97, while when the plug is turnedinto an 

other portion the suction tube 38 4will be 
placed directly in communication with the 
valve 40, theopening 97 being closed at such 
times. ‘ 

It was previously shown that the mixing 
valve 41 can have its plug 42 turned into 70 

such position as‘to place `the delivery pas- ` 
sage 48 into communication with the air 
inlet opening 47 and the oxygen passage 44; 
`With the mixing valve plug turned into 
this position oxygen and air will be drawn 
into the compression cylinder on the _up 
stroke of the piston thereof. However, 
means must be provided for preventing the` 
oxygen coming in from the tube 46 under 
a slight pressure ~ from passing directly 
across to the air inlet opening 47, and thus 
escaping when the piston of the compression 
cylinder is on its down-stroke. For this 
purpose we have provided a ball check valve 
98 which permits air to be drawn in from 
the air inlet, but prevents a back flow of 
oxygen from the oxygen generator.. 
1We do not limit ourselves to the construc 

tion shown and described in the specifica 
tion, except as called for inthe claims, but 
we contemplate'within the scope, of our in 
vention any equivalent mechanisms operat-l 
ing in substantially the saine way to-produce 
substantially the saine results. \ 

“le claim: 
1. In a device of the class described the 
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combination with an inspirating cylinder, ’ 
of a reciprocating piston mounted therein 
adapted to deliver portions of gas from the 
cylinder under pressure, adjustable means 
for positively arresting the movement of the 
piston in one direction for the purpose of 
varying the volume of rgas to be delivered 
by the pistonffrom'the cylinder, and an 1n 
dicator in association with said adjustable 
means-for indicating a suitable frequency of 
strokes corresponding to said adjustment. 

2. In Äa device of the class described the 
combination with an inspirating cylinder, 
of a reciprocating piston mounted~ therein 
and adapted t0 deliver portions of gas from 
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the cylindery under pressure, adjustable, 
means for positively arresting the movement 
of 'thel piston inI one` direction for the pur 
pose of adjusting'the volumeof gas to be 
delivered byl the pistond oneach stroke, a 
scale in conjunction with said adjustable 
means, markings onsaid scale indicating' 
ages of patients, and markings on 'said scale 
indicating appropriate frequencies of recip 
rocations corresponding to the several posi 
tions of the adjustable means.- ’ 

3. In a device of the class described the 
combination with an inspirating cylinder, 
of a reciprocating piston mounted therein 
and adapted to deliver said portions of gas 
therefrom under pressure, adjustable means 
for positively arresting the movements bf 
the piston to thereby-control >volumes of gas 
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v- to be >delivered from the cylinder, and means 
for indicating appropriate frequencies of 
reciprocation of the piston corresponding 
to the several adjustments of said means. 

4. In a device'of the class described the ‘ 
combination with an inspirating cylinder, 
of- a reciprocating piston mounted therein 

 and adapted to deliver portions of gas there 

25 

from under pressure, a piston rod connected 
Ito said piston for the purpose of reciprocat 
ing the same, a plurality of stops located at 
different longitudinal positions of said rod, 
said stops being placed at different angular 

° positions on the rod, and a rotary stop mem 
ber adapted to be thrown into position to be 
engaged by a desired one ̀ of the stops on 
said rod to thereby limit the reciprocation 
of the piston rod and piston accordingly. 

5. In a device of the class described the 
combination,ivith an inspirating cylinder, 
of a reciprocating piston mounted therein 
for‘tlie purpose of delivering portions of 
gas from the cylinder under pressure, a pis 
ton rod connected to said piston for recipro 
cating the same, a plurality of stops located 

' y at ditferent longitudinal positions on the rod ‘ 
corresponding to_ desired extents of piston 
reciprocation, said stops being placed at 
varying angular positions on _the rod, a ro 

`tary member mountedin position to be en 
gaged by a desired one of said stops, to 
thereby limit the reciprocations of the pis 
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« `combination with an inspirating cylinder, of . 
40 

ton, and a scale in yconjunction With said 
Inember` for the purpose of indicating ap 
propriate frequencies of reciprocation cor 
responding to the various positions of said 
member. A , 

> _6. In a. device of the class described the 

a.v reciprocating piston mounted therein for 
the purpose of delivering portions of gas 
therefrom under pressure, a piston rod con 
nected to said piston, stops on said rod, a 

„ movable member mounted in position to be 
45 'engagedby a desired one of said stops to 

correspondingly. limit the stroke of the pis 
_ ton rod and piston, and a scale in conjunc 
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tion With said member for the purpose of 
indicating appropriate frequencies of re-v 
ciprocation corresponding to the several p0 
s'itions ofsaid rod. y 

7. In a device of the class described the 
combination with an inspiratingpcylinder, of 

. a reciprocating piston mounted therein for 
55 the purpose of delivering portions of gas 

therefrom'un'der pressure, a piston rod con 
nected to said piston for the purpose of 

reciprocating the same, stops on said piston 
rod, a movable member mounted in position 
to-engage a desired one of said stops, a scale 
in conjunction With said member, indica' 
tions on said scale corresponding to various 
ages of patients and corresponding indica 
tions on the scale for designating appro» 
priate frequencies of piston reciprocation 
corresponding to theV several positions of 
said member. 

8. In a device of the class described the 
combination ivitli an inspirating cylinder, a 
reciprocating piston mounted therein and 
adapted to deliver portions of gas there 
from under pressure, a conduit for deliver 
ing the gas from the cylinder, and a limit 
ing valve in said conduit for the purpose 
oflimiting the pressure at which gas may be 
delivered fi'oni said conduit to a patient’s 
lungs. 

9. In a device of the class described the 
. combination with an inspirating cylinder, 
of a reciprocating piston mounted therein 

' for the purpose of delivering portions of gas 
there-from under pressure, a conduit leading 
from the cylinder to a mouth piece, and a 
liinit valve interposed in said conduit for 
the purpose of limiting the pressure at 
_which gas will be delivered to the mouth 
piece, to thereby protect a patient’s lungs 
against excessive gas pressure from the 
inspirating cylinder. 

10. In a device of the class described the 
combination with an inspirating cylinder 
and an exhaust cylinder, of reciprocating 
pistons mounted in both of said cylinders, 
the piston in the inspirating cylinder being 
adapted to deliver portions of gas under 
pressure to the patient’s lungs, and the pis 
rton in the exhaust cylinder being adapted to 

- Withdraw portions of gas from the patient’s 
lungs, a mouth piece, a conduit leading 
from the' inspirating cylinder to the mouth 
piece, a' conduit leading from the0 mouth 
» piece to the exhaust cylinder, a limit valve 
in the ñrst mentioned conduit to limit the 
pressure at which gas may be delivered to 
the patient’s lungs, and a limit valve in the 
last mentioned conduit to limit the suction 
at which the gas may be withdrawn from 
the patient’s lungs. 

GEORGE M. MAYER. 
FRANK T. FOWLER. 

Witnesses: 
_ THOMAS A. BANNING, Jr., 
CHARLES F. PEREE. 
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