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1 
This invention relatesto resuscitators and‘ arti 

?cial respiration devices-and to devices for ad 

igciaimg. (c1. res-29) 

ministering oxygen in high "altitude ?ying, and is 
‘ adapted as well-ifor the administration of anes 
thetics. . v 

important object of the invention is the 
provision of a respiration apparatus which isfree 
of many of the objectionable characteristics of 
prior art devices, which is simple to operate and 

Another object of the invention is the provis 
ion of a respiration apparatus having a ?uid 
control means suitable for control of the ?ow 

, of gas to either a mask for administration to the 
lungs of the patient, to a belt for applying‘ and 
relieving pressure to the abdomen of the patient, 
and also suitable for the control of the ?ow of 
gas to both a mask and a belt to simultaneously 
control the ?ow of gas to these instruments. 
An important object of the invention is the 

provision of a respiration apparatus having a 
novel form of valve operating mechanism for 
operating the valves controlling the-"?ow of gas 
which can be operated with so little energy that 
the valves are operated directly from the pressure 
in the applicator. . ‘ 

A still further object ‘of-the invention is the 
provision of a respiration apparatus wherein the 
duration of the inhalation interval and the maxi 
mum pressure in the mask or belt are both with 
in the ready controlof the operator. 
Another aim of the invention is the provision 

I of a respiration apparatus which may be so set 
by the operator that a new breathing cycle is 
automatically initiated when the lung pressure 
falls to a preselected lower positive pressure, or so 
that the cycle is not initiated until a slight nega 
tive pressure exists in the lungs so that the 

’ patient initiates the new cycle by a slight gasp. ' 
A further object-of the inventionis the pro 

vision of a respiration apparatus which may be 
so set that the respiratory rate is under the con 
trol of the patient who initiates the cycle by 
slight gasp, and wherein means are provided to 
initiate a new respiratory cycle in the event that 
the patient falls within a reasonable time to 
initiate the cycle. 
A still further object of the invention is the 

provision in a device of the character described 
wherein the inhalations and exhalations valves 
are so balanced with respect to each other that 
a minimum amount of force is requiredto op 
erate the valves and to maintain the valves, in 
inhalation and exhalation positions, and wherein 
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tween their positions with a snap movement and 
for preventing the valves from coming to rest 
intermediate their fully open and fully closed 
positions. 
Other objects and advantages will appear from 

the following description and the accompanying 
drawings, in which— 
Figure 1 is a top view of a respiration appara 

tus embodying the invention; _ ' 
' Fig. 2 is a fragmentary top view showing a po 

sition of the parts during the inhalation phase 
of the respiratory cycle; 

Fig. 3 is a view similar to Fig. 2 showing the 
position of the parts‘ at the instant of termina 
tion of the inhalation phase of the cycle; 

Fig. 4 is'a view on the line 4-4 of Fig. 2 show 
ing the face of the exhalation valve; 

Fig. 5 is a view on the line 5-5 of Fig. 2 show 
ing the face of one of the snap mechanisms, and 

Fig. 61s a greatly enlarged and exaggerated 
view of a fragment of the supply and inlet valves. 
Another object of the invention is the pro 

vision of a respiration apparatus having a novel 
valve structure for controlling the flow of gas. 
The invention contemplates a respiration ap 

paratus of the type employing a conventional 
mask adapted to be placed over the face of the 
patient'or‘a belt adapted to be placed around the 
body of the patient arranged to be in?ated and 
de?ated for the purpose of producing ‘proper ex 
halation from the lungs or in which both a belt 

, and mask are employed operated in synchronism 
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for the purpose of producing arti?cial respiration. 
By arti?cial respiration as herein employed is ‘ 
meant not only the process of producing respira 
tion as in resuscitators but also the process of as 
sisting the respiration of the patient as used in 
high altitude ?ying where the normal respiration 
action tends to proceed in an unsatisfactory man 
ner. In Figure l the numeral I l designates a con 
ventional mask to which gas is admitted for the 
purpose of producing respiration. Since the spe 
ci?c details of the mask or the belt hereinafter 
described form no part of the present invention 
and these devices are a common article of com- ” 
merce, these devices are hereinafter referred to 
generally as an applicator. The mechanism is 
carried on a base board 9 to which most of the 

, parts hereinafter described are directly mounted. 
Connected to the applicator I I is an exhaust tube‘ 
l2 which. is preferably of relatively large di 
ameter, the opposite end of the tube in this in 
stance being connected to a ?tting i3 which car-, ' 
ries an exhaust valve designated generally by the 

means are provided for moving the valves be- 68) numeral H, the tube l2 and the valve 14 serving 
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3 
to discharge gas from the applicator. Also con 
nected to the mask II or to the exhaust tube 12 
adjacent the mask is a gas supply tube It adapted 
to supply gas to the mask. Where the device is 
used for resuscitation in oxygen therapy or high 
altitude ?ying, the gas will naturally be oxygen or 
mixtures of oxygen with other gas, and where 
the device is used for anesthesia, the selected gas 
used for this purpose will be supplied through the 
tube IS. The tube [5 is also connected to a supply 
valve l6 to which gas is supplied from a suitable 
source of gas supply, not shown, such for example 
as an oxygen cylinder through a pressure reduc 
ing and control valve designated generally by the 
numeral I1 and a tube l8 connected to the valve 
IS. The reducing and control valve I1 is of con 
ventional design, and while the details thereof are 
not herein shown with particularity, it has the 
usual handle "a for adjusting the pressure de 
livered thereby to control the pressure of the gas 
in the tube 18. A pressure gauge I'Ib is provided 
on the outlet side of the valve, preferably cali 
brated in feet per minute of ?ow. 

Referring now to the valve system comprising 
the exhaust valve l4, supply valve 13, and driving 
means therefor, the supply control valve l8, best 
shown in Figs. 2 and 3, comprises a body portion 
l8 having a threaded opening at 2| for attach 
mentof the supply tube l8, a bore 22 and a coun 
terbore 23 on the end thereof opposite the open 
ing 2|. The tube also has a threaded bore 24 
intersecting the bore 22 coming in from the side 
or the body with which the supply tube I5 is con 
nected. The opening 2| and the bore 22 are in 
terconnected by a small channel 25 which termi 
nates in the bore 22 at the apex of the somewhat 
conical end 28 or the bore 22, this conical end 
serving as a seat for the somewhat conical end 21 
of a valve stem ‘designated generally by the nu 
meral 28. The conical end 21 is substantially 
sharper than the conical seat 28 and the apex is 
rounded as shown at 214: to seat in a rounded 
recess 26a in the conical end 28 to prevent com 
munication between the channel 25 and the bore 
22. The bore 22 is of relatively great "diameter 
with respect to the stem 28 so as to leave a wide 
clearance space between the stem and the walls 
01' the bore as shown at 29. Positioned across the 
otherwise open end or the counterbore 23 is a dia 
phragm 3| attached to the stem 28 and to the body 
I9 in a gas tight manner, this diaphragm being 
formed of impregnated silk or other highly ?ex 
ible gas-tight ‘material so as to prevent the es 
cape of gas from the valve and so as to transmit 
pressure 01' the gas within the counterbore 23 
to the stem for a purpose presently to be de 
scribed. . 

The exhaust valve l4 in this instance com 
prises a body 32 having a plate 33 provided with 
a plurality or openings 34 and a plate 35 super 
imposed thereon likewise having openings 38 so 
arranged that by rotation of the plate 35 with re 
spect to the plate 33 the openings 34 and 36 may 
be brought into and out of registration to a 
greater or lesser degree, thereby controlling the 
rate ois?ow through the valve. To this end the 
plate 33 is ?xed in the body 32, whereas the plate 
35 has an annular ?ange 31 retained for rotation 
by a ring 38. and also has a lever 33 for manual ' 
rotation of the plate 35. The outer surface of 
the plate 35 extends beyond the plane of the ring 
38 so that a valve disk 4| may seat thereagainst 
to prevent the‘lpassage of gas through the open 
ings 34 and 36,;or in other words, to “valve" the 
openings. The‘valve disk 4| is in this instance 

10 

15 

20 

25 

30 

35 

40 

45 

50 

55 

65 

70 

76 

' 4 

supported on the end oi’ the stem 28 by means of 
a ball and socket Joint 4la permitting free rela 
tive movement therebetween within a limited de 
gree so that the disk is self-aligning with respect 
to the plate 35. Thus the same stem functions in 
the supply valve I8 and the exhaust valve l4, the 
two valves being positioned in alignment as shown 
for the purpose of permitting this arrangement. 
While this speci?c arrangement is convenient, it 
should be understood that it is not essential to 
the valve system. 
Positioned adjacent the stem 28 intermediate 

the valves l4 and I6 is an overcenter toggle spring 
snap mechanism designated generally by the nu 
meral 42. While the speci?c structure of this 
overcenter mechanism may vary considerably, as 
will be understood by those skilled in the art from 
the description herein given and the function 
to be performed thereby, I have herein shown 
a unitary one-piece spring mechanism such as 
that shown in U. S. Patent No. 1,960,020 to Phillip 
K. McGall. The spring mechanism 42 comprises 
a central tension member 42a (see Fig. 5) and 
spaced compression members 421), the tension and 
compression members being interconnected at 
one end by an end portion 420. The tension 
member 42a is attached to a ?xed support at 42d 
and the free ends of the compression members 
421) are pivotally supported on anchors 42a for 
rocking movement with respect thereto. It will 
be seen that as the end 420 of the spring is moved 
in a. clockwise direction facing Figs. 2 and 3, the 
spring approaches a central position of unstable 
equilibrium and when moved beyond this posi 
tion, the entire system will continue, the move 
ment spontaneously with a snap movement, bet 
ter described in the above-mentioned McGall pat 
ent. This action is repeated when the end 42c 
is thereafter moved back in a counter-clockwise 
direction. The spring 42 is so mounted as to 
have only two stable positions represented by the 
two positions of the valves and has su?lcient 
strength to drive the valves to one or the other 
of these positions and to retain the valves in these 
positions except for the action of driving spring 
43. The driving spring system 43 is constructed 
in like manner witha tension member'43a, spaced 
compression members 43b, a movable end 430. a 
?xed support 4311 and an anchor 43c, and func 
tions in like manner, the arrangement being such 
that the spring system 43 is stronger than ‘the 
spring system 42. The stem 28 passes through 
an opening 42]‘ in the ends 420 of the spring 42 
(see Fig. 5), and the spring 42 is positioned in 
driving relation to the stem by pins projecting 
from the stem on opposite sides of the end as 
shown at 44 to impart longitudinal movement to 
the stem 'in response to snap movement of the 
spring. The opening 42)‘ has a width only suffi 
cient to permit free movement between the stem 
and the spring and a height only su?icient to 
accommodate for the change in angularity be 
tween the spring and the stem as the parts move 
between the seated positions of the valves. The 
spring 43 has an opening similar to 42f but sub 
stantially larger so that the spring 43 is capable 
of moving freely with respect to the stem 28. The 
stem has spaced collars 45 and 46 adapted to be 
engaged by the spring 43 for the purpose of driv 
ing the stem longitudinally in opposite direc~ 
tions, as will presently be more fully described. 
It will be seen that with this arrangement when 
the end 430 of spring 43 is moved in a clockwise 
direction from the position of Fig. 2 to a position 
beyond its position of unstable equilibrium, lost 



2,4ee,ess 

motion occurs between the spring and the stem 
as shown in Fig. 2. However, when the spring 
passes its position of unstable equilibrium, it 

I thereafter moves with a snap movement eventu 
ally engaging the collar 45 and driving the stem 
28 to the right facing Figs. 2 and 3 into the posi 
tion shown in Fig. 3, thereby bringing the disk 
4| out of contact with the plate 35 and opening 
the exhaust valve |4. Simultaneously the move 
ment of the stem 28 brings the conical end 21 into 
the conical seat 26 closing the supply valve and 
stopping the ?ow of gas from the tube l6 into the 
supply tube | 5, thereby terminating supply‘of gas 
to the mask. During the initial movement of the 
stem 26, the spring 42 is being brought to and past 
its position of unstable equilibrium and this spring 
thereafter moves with a snap movement to assist 
the spring 43 in moving the valves to the oppo 
site position in holding the stem in a position to 
maintain the supply valve closed. When the end 
43c is moved in the opposite direction, the stem 
28 is moved to the right through a. similar suc 
cession of operations, closing the exhaust valve 
and opening the supply valve. 
A tube 41 leads from the exhaust tube |2 to a. 

pressure responsive member indicated generally 
by the numeral 46 of the type commonly called 
a "puff” which includes a gas-tight body 49 hav 
ing a chamber 5|, one side of-which is closed by 
a highly ?exible diaphragm 52, such, for ex 
ample, as a diaphragm formed of silk impreg 
nated to make the fabric gas-tight. The tube 41 
is so connected as to transmit the pressure in the 
exhaust tube l2 and consequently the pressure 
in the applicator II to the diaphragm 52 so as to 
cause this diaphragm to move in response to 
changes of pressure in the applicator. The dia 
phragm 52 is connected by a rod 53 to a lever 54, 

6 . 
II to be open. when a mask is employed the 
mask II is, in accordance with the usual prac 
tice, tightly attached to the mouth and nose of 
the patient so that the gas pressure introduced 
into the mask through the supply pipe I5 is com 
municated directly to the lungs of the patient 
and tends to cause them to expand. Since the 

/ exhaust valve H is closed v‘when the supply valve 
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the two being pivotally interconnected as shown I 
at 55. The lever 54 is pivotally supported at 66. 
and has arms 51 and 56 projecting laterally there 
from substantially at right angles. 
the arm 58 is a coil spring 56, the Opposite end 

Attached to ~ 

40 

of the spring being attached to an adjusting le- ‘ 
ver 6| which is pivoted at 62 and has a locating 
pin 63 for the purpose of securing the adjusting 
lever in desired adjusted positions to thereby reg 
ulate the force which the spring 59 imparts to 
the lever 54, the spring normally acting to ro 

' tate the lever 54,- in a clockwise direction. The 
arm 51 has spaced ?ngers 64 and 65 disposed on 
opposite sides of the end portion 430 of the spring 
system 43 for the purpose of engaging the end 
430 and snapping the spring overcenter in either 
a clockwise or a counterclockwise direction. 
Disposed along opposite sides of the arms 61 

and 58 are loading. means, in this instance com- ' 
prising loading springs 66 and 61 having ?ngers 
66 and 69 projecting inwardly toward the free 
end of the arm 51,, the springs being normally 
tensioned to bear against stops 1| and 12 in the 
absence of contact of the ?ngers ,68 and 63 
against the sides of the arm 51. Adjusting 
screws 13 and 14v are arranged to bear against~ 
the springs 66 and 61 to adjust the force of the‘ 
spring inwardly. ~ 

Turning now to the mode of operation of the 
device, the gas is introduced through the reduc 
ing valve H from a high pressure source such as 
a tank containing the gas under pressure, and 
is delivered to the pipe H3 at any of a plurality 
of pressures depending upon the setting of the 
reducing valve |1. From the tube l6 the gas 
passes through the channel ‘or ori?ce-25 and 
thence to the supply tube l5, assuming the valve 
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I6 is open, there can be no escape of gas from 
the mask, pressure builds up in the supply pipe 
IS, in the patient’s lungs, in the exhaust tube l2, 
in the tube 41 and in the puff 48. This pressure 
in the puff produces movement of the diaphragm 
52 and consequent rotation of the lever 54 about 
its pivotal support 56 in a counterclockwise di 
rection against the tension of the spring 59. As 
this rotation/of the lever continues, the ?nger 
65 comes into contact with the end 430 of the 
spring system 43, rotating the spring system in 
a clockwise direction. Since the spring 43 is free 
to move to a limited degree independently of 
the stem 28, the position of the stem is not af 
fected by this preliminary movement as shown 
in Fig. 2. Rotation of" the lever 54 eventually 
brings the spring system 43 into and beyond its 
position of unstable equilibrium, causing the 
spring 43 to move with a snap action, into engage 
ment with the collar 45, thereby moving the stem 
in .a direction to close the valve |6 as shown in 
Fig. 3. During the early part of this movement, 
the force of the spring system 43 is utilized to 
bring the spring system 42 to its position of un 
stable equilibrium aiid thereafter the force of 
both the spring systems 42 and 43 acts to effec 
tuate closing of the valve l6 and simultaneous 
opening of the valve l4. 

It should be noted that an important feature 
of the construction lies in this spring and valve 
system. whereby the valve stem 28 is forced to ' 
remain in either of the two extreme positions 
and is prevented from stopping or remaining in 
any intermediate position. 
Another important feature of the construction 

is the structure of the valve system which makes 
it possible for the system to be driven directly by 
the energy derived from the pressure in the ap 
plicator. To this end it will be observed that 
the stem 26 is supported near one end by the 
diaphragm 3| and at an intermediate point by 
the spring 42, both of these elements supporting 
the stem loosely in what might be called a ?oat 
ing condition. This avoids the friction which 
might result from the use 01' conventional bear 
ings for the purpose. Obviously with this ar 
rangement the diaphragm 3| does not accurately, 
align the end 21 with its seat, but instead the 
bore is provided with the conical end 26 and the 
stem has the rounded end 21a so that as the 
stem is moved to seat the valve IS, the end por 
tion 21a may strike the conical walls of the bore 
and slide therealong into seated and aligned po 
sition. Likewise the plate 4| is mounted on the 
stem for limited universal movement so that as 
the stem is moved to bring valve M to seated. ’ 
position, the plate 4| will align itself, in spite of 
misalignment of the shaft, so as to seat ?ush 
against the plate 35. ' 

Prior to the time that the spring 43 reaches 
its position of unstable equilibrium, the arm 51 
engages the end of ?nger 68 and it thereupon 
becomes necessary for the pressure in the puff 
49 to overcome not only the force .of the spring 
56 and spring system 43, but also the force 
exerted by the spring 66. Therefore, by adjust‘ 
ing the adjusting screw 13 it is possible to bring 
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the lung pressure to any required value before 
the gas is released from the mask. It will there 
fore be apparent that the rapidity with which 
the gas is introduced to the lungs and therefore 
the duration of the inhalation period is deter 
mined by the setting of the reducing valve l1, 
and the maximum lung pressure is determined 
by the setting of the screw 13 so that both of 
these factors are under the control of the oper 
ator. 
Upon movement of the stem 28 to close the 

valve I5 and open the exhaust valve H, the pres 
sure within the mask and the lungs begins to 
fall at a rate dependent upon the size of the 
ori?ce in the valve 14. Since the effective size 
of the openings in the valve I4 is adjustable as 
heretofore described, it is possible for the‘opera 
tor to select the desired exhalation period. With 
this fall in pressure, the pressure in the puff 48 
likewise drops, permitting clockwise rotation of 
the lever 54, ?rst under the force of thesprings 
59 and 56 until the spring 68 engages the stop 
1|, and thereafter under the force of the spring 
59 acting alone until the point is reached at 
which the arm 51 engages the finger 59. There 
after it is necessary for the spring 59 to over 
come not only the force of the spring system 
43, but the additional force exerted by the spring 
61. Therefore, by adjustment of the adjusting 
screw 14 and adjustment of the tension of spring 
59, the stem 28 can be tripped to close the ex 
haust valve [4 and open the supply valve l8 
and initiate a new respiration cycle when the 
pressure in the mask and lungs is still at a sub 
stantial positive value, or these control elements 
may be adjusted so that a new cycle is initiated 
only when the lung pressure falls substantially 
to zero or to a negative value. ' 
The portion of the device heretofore described 

is equally applicable for the control of either a 
conventional mask or a belt, the belt being sub 
stituted for the mask H of Figure 1, and these 
elements I have herein referred to as an appli 
cator regardless of whether the gas pressure is 
applied to the lungs through a mask or is applied 
through a belt, such as that hereinafter described. 
An important feature of the invention lies in 

the fact that the structure is such that by ad 
justment of the tension of the spring 59 and the 
spring 61 the.device can be so arranged that there 
must be a slight negative pressure in the lungs 
and the mask before the valves are operated to 
produce a new phase in the cycle, this negative 
pressure acting on the diaphragm 52 to exert a 
slight force to move the lever 54 in a clockwise 
direction. For this purpose the spring 59 com 
prises two separate spring elements 59a and 59b, 
the spring being substantially stronger and hav 
ing a loop 60 trained over the shank of a pin 
68a on the lever 6i so that the spring 59b can 
operate within the iengthof-the spring 59a. The 
spring 591) is of such strength as to be just capable 
of overcoming the frictional resistance of the 
operating lever 54 and associated parts to col 
lapse the diaphragm 52 upon reduction in pres 
sure in the applicator. This has a distinct ad 
vantage in that the respiratory rate is under 
the control of the patient who initiates each new 
cycle by a very slight gasp and the negative pres 
sure requirement of the instrument can be made 
so slight that the patient is entirely unaware of 
the fact that he does initiate the cycle but instead 
the instrument appears to automatically follow 
his natural breathing rhythm. Since with the 
last mentioned adjustment the rate of ventilation 

8,. 
falls under the control of the patient’s natural 
ventilating mechanism, hyper ventilation and the 
concurrent alkalosis are avoided. ' 
Where the instrument is to be set. to operate 

in response to a negative pressure within the 
mask, novel means are provided for taking over 
initiation of the cycle in the event that the 
patient fails to do so. Thus where this method 

' of operation is employed there may occur certain 
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instances where the patient may for a time prove 
incapable of initiation of the cycle, in which case 
death would ensue, and I have therefore incor 
porated means whereby automatic resuscitation 
spontaneously occurs if the patient ceases to ini 
tiate the respiratory cycles at a reasonable rate. 
This mechanism comprises a second puff 1B simi 
lar in construction to the puff 48 having a dia 
phragm 11, the interior of the puff being con 
nected to the tube 41 by a tube 18 having a check 
valve 19 therein arranged to permit the flow of 
gas from the tube 41 to the put! but to prevent 
return flow. The puff also has an adjustable 
bleeder valve 8| whereby the rate at which the 
gas escapes from the puff can be manually ad 
justed and regulated. A spring 82 acts on the 
diaphragm in a direction to collapse the puff and 
a rod 83 extends outwardly from the diaphragm 
and is moved in a longitudinal direction in re 
sponse to movement of the diaphragm and con 
sequently in response to changes in pressure 
within the puff. The end of the rod 83 has a 
hook 84 adapted to cooperate with the hooked 
end 85 of a rod 86 attached to the free end of the 
leaf spring 81 and movable with the ?nger 69. 
It will be seen that during each in?ation or in 
halation phase of the respiratory cycle gas is 
delivered through the check vvalve 19 into the 
puff 16 so as to normally maintain the puff in 
an in?ated condition whereby the rod 83 and 
hook 84 are effectively disconnected from the rod 
86 and the spring 51. However, as the gas 
escapes through the bleeder valve ill, the dia 
phragm 11 tends to collapse under the action of 
the spring 82 during the exhalation phase of the 
cycle, and unless the patient by a gasp initiates 
a new cycle within the prescribed interval as de 
termined by the setting of the bleeder valve 8|, 

. the hook 84 engages the hook 85 thereby relieving 

50 
the pressure applied by the spring 51 and causing 
the lever system 58 to be immediately rotated in 
a clockwise direction to initiate a new cycle. The 
elapsed interval between the start of the exhala 

, tion period and the time at which the puff 81 
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takes command of the situation is, of course, 
determined by the adjustment of the bleeder 
valve 8 I. 
The instrument is furthermore‘ so constructed 

that a desired respiratory action may be pr0= 
duced both by applying gas pressure directly to 
the lungs and by in?ating and de?ating a belt 
placed around the body of the patient, and to 
this end a supplementary valve mechanism is 
provided for controlling the how of gas to and 
from the belt. the operation thereof being syn 
chronized with the operation of the valves con“ 
trolling the ?ow of gas to and from the mask. 
This valve mechanism comprises inlet and outlet 
valves 81 and 88 identical in structure with the 
supply and exhaust valves i8 and it having a 
stem 89 interconnecting the valves. The inlet 
valve 81 is connected to a source of gas under 
pressure, such as a pressure cylinder, through a 
tube 9! and a pressure reducing and control valve 
82 of conventional design having a handle 92a 
for controlling the pressure in the tube 9|. A ' 

fl 



pressure gauge 92b is provided on the outlet side 
of the valve, preferably ‘calibrated in cubic feet 
per minute flow. The tube 8i may be intercon 
nected with the tube l8 through a cross connec 
tion 98 and hand operated shut-off valves 94, 95 
and 98 are interposed in the tubes 9| and I8 and 
in the cross connection so that gas may be sup 
plied to the inlet valve 81 through either of the 
tubes 91 or I8. Through this arrangement dif 
ferent gases may be employed in the mask and 
belt or if desired the gases may be mixed in de 
sired proportions. For example, when used as a 
simple resuscitator, oxygen may ‘be supplied to 
the mask through the valve I8 and compressed 
air or an inert gas may be supplied to the vbelt 
through valve 81. On the other hand,if a sec 

, 0nd source of gas is'not available, oxygen may 
also be supplied for operating the belt by closing 
the valve 94 and opening the valve 98. ‘ 
While the belt may take many di?erent'forms, 

that herein shown comprises a band of fabric 
91 of suitable width and‘ strength adapted to. 
pass around the body of the patient anclv having 
means, such as straps and buckles 98 for securing 
the same in place. Disposed within the band 91 
is a gas-tight sack 99 adapted to expand in 
wardly and‘ decrease the effective internal size of 
the band, moving as shown diagrammatically in 
Figure 1 from the position indicated by‘ dotted 
line I M to the full line'position indicated at I02 
a relatively large tube I09 connects the interior 
of the sack 99 with the outlet valve 88; and a 
tube I04 connects the inlet valve 81 with the 
sack, in this instance connecting with the tube 
I03. Under some circumstances it may be de 
sirable to use only the belt and in that case it 
may be substituted for the mask by connecting 
tube I03 to ?tting I3 and tube I04 to the valve 
I6. Thus the mask and belt may be used to 
gether or they may be used interchangeably as 
the applicator. , ’ 

It will be seen that when the valve 81 is opened 
and the valve 88 simultaneously closed gas is 
admitted to the sack 99 inflating the belt and 
forcing air from the lungs of the patient and 
when the position of the valves is reversed, gas 
flows out of the sack through tube I08 and'outlet 
valve 88 at a rate dependent upon the setting of 
the outlet valve as heretofore described in con 
nection with valve I4. ' ‘ 

The valve stem 89 and associated valves may 
conveniently be driven by the same driving‘means 

I which drives the stem 28, and for this purpose a 
link I05 is provided pivoted at I08 having one 
end pivotally connected to the stem 28 and the 
opposite end pivotally connected to stem 89. It 
will be apparent that as the stem 28 moves‘to 
the right facing Figure 1 to close valve I8 and 
open .valve I4 to thereby permit the escape of 
gas from the lungs during the exhalation phase 
of a respiration cycle, the stem 89 is concur 
rently moved to the left, thereby opening'valve 
81 and closing valve 88, admitting gas to the belt 
to in?ate the same and mechanically collapse 
the lungs. When the stem 28 is moved to the 
left, the reverse action occurs to produce the 
inhalation phase of the respiration cycle. 
With the apparatus heretofore described the 

valves I4, I8, 81 and 88 are operated in response 
to changes in pressure withinthe mask II and 
the maximum pressure within the belt is de 
pendent upon the rate at which ‘gas is admitted 
thereto. However, the device is so constructed 
that the valves may be operated in response to 
the pressure in the mask as heretofore described 

in 
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or the average of the pressure in the ‘belt and 
mask. For the purpose of effecting ,thisioinu 
control, another pu? I0‘! is provided connected 
by a tubeI08 to the outlet valve 88 and having a 
diaphragm I09 responsive to pressure in the tube 
I03 and sack 89.\A rod III is attached‘ to the 
diaphragm and movable thereby and arranged, 
for,attachment to the rod 53 of pu?! 49‘ or to the‘: 
lever 54, the rod III in this instance being a 
continuation of rod 59. 
Disposed in the tube I08 is a three-way cock"v 

II8 arranged so that by turning the cock through 
' 90° communication ‘is cut off from the valve 88 
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\ connected or the puff I01 opened to atinosphere' 
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and communication is set up between the puff 
I01 and the atmosphere so that the diaphragm 
may be moved freely. ' 

It will be observed that with the rod ‘III dis 

at the valve H8, the valves 98 and 84 closed, 
and the valve 98 open the valves I6 and I4 will 
be controlled wholly in response to the pressure 
in the applicator II regardless of whether this 
be a mask or belt. and the belt 91 will be entirely 
out of service. By opening valve 94 the belt 
may be placed in service but the respiration 
rhythm will be determined solely by the puff 49 
and associated mechanism. If valve 94 is left ~ 
closed and valve 98-opened the belt will be placed 
in service utilizing the same source of gas as 
used in the mask. By connecting rod III with 
the lever 54 and placing vent valve H3 in closed 
position the pressure at which the valves I4, I8, 
81 and 88 ‘are operated will be determined by 
the average of the pressure in the mask and the 
belt. With ‘this setting of the valves the puff 
‘I8 may, if desired, be utilized to give a time delay 
at the end of the inhalation phase of the cycle 
to permit complete deflation of the belt and re 
move all pressure therefrom. These and other 
combinations may be made and from this it can 
be seen that the device is highly versatile inuse 
and can be easily applied to use in most any 
situation which may arise. 
Iclaim: - v 

1. The combination in a respiration apparatus 
of the type having an applicator and a source‘ 
of gas under pressure, of a conduit for conducting ' 
said gas to said applicator, a supply valve for 
controlling the .i‘low of gas in said conduit to 
said applicator, an exhaust valve for controlling 
the flow of gas out of said applicator, means 
for driving said valves in unison between an in 
halation position with .the supply valve open 
and the exhaust valve closed and an exhalation " 
position with the supply valve closed and the, 
exhaust valve open, an operator for actuating 
said driving means, pressure applying means for 
urging said operator in one direction to actuate ‘ 
the valves to said inhalation position, and pres 
sure responsive means connected to and movable 
with changes inlpressure on said applicator con 
nected to said operator to oppose movement of 
the latter under action of said pressure apply 
ing means to cause said operator to move in 
said one direction in accordance with a drop in 
pressure in said applicator to actuate said driv 
ing means and move said valves to the inhala 
tion position at a preselected minimum pressure 
in said applicator, said pressure responsive means 
acting to move said operator in the opposite di 
rection against the force of said pressure ap 
plying means upon increase in pressure in said 
applicator to actuate the valves to the exhala 
tion position at a‘ preselected maximum pressure 
in the applicator, and loading means for aug 
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menting the force applied to said operator by 
said pressure applying means and by said pres 
sure responsive means, said loading means being 
adjustable to preselect the pressure in said ap— 
plicator at which said operator actuates the 
driving means and thereby operate said valves 
between said positions at preselected maximum 
and minimum pressures in the applicator. 

2. The combination in a respiration apparatus 
of the type having a source oi’ gas under pres 
sure and a mask for administering said gas to 
the lungs of a patient of a conduit for conducting 
said gas to the mask, a supply valve for con 
trolling the ?ow of said gas in said conduit, an 
exhaust valve for controlling the flow of gas out 
of the mask, means for driving the valves in 
unison between an inhalation position with the 
supply valve open and the exhaust valve closed 
and an exhalation position with the supply valve 
closed and the exhaust valve open, an operator 
for actuating said driving means, pressure apply 
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ing means for urging said operator in one direc 
tion to actuate the valves to the inhalation posi- “ 
tion, pressure responsive means connected to and 
movable with changes in pressure in the mask 
and connected to said operator to oppose move 
ment of the latter under action of the pressure 
applying means to cause the-operator to move 
in said one direction in accordance with falling 
pressure in the mask to actuate the driving means 
and move the valves to the inhalation position 
at a minimum pressure in the mask, the pressure 
responsive means acting to move the operator 
in the opposite direction against the force of 
the pressure applying means upon increase in 
pressure in the mask to actuate the valves to the 
exhalation position at a preselected maximum 
pressure in the mask, loading means disposed 
to oppose the pressure applying means, means 
for adjusting said loading means and the pres 
sure applying means to prevent the pressure ap 
plying means from moving the operator to a 
position to operate the valves to the inhalation 
position upon a reduction of pressure in the mask 
to atmospheric to cause the actuator to be moved 
in said one direction a short distance at the end 
of its movement by said pressure responsive 
meansvupon a reduction in pressure below at 
mospheric to operate the valvesto inhalation 
position upon a gasp by the patient, and means 
for rendering said loading means inoperative a 
preselected interval after opening of the exhaust 
valve in the event the patient does not,reduce 
the pressure in the mask by gasping to operate 
said driving means and move the valve to in 
halation position. 

3. The combination in a respiration apparatus 
of the type having an applicator and a source 01' 
gas under pressure, of a conduit for conducting 
said gas to said applicator, a supply valve for. 
controlling the ?ow of gas in said conduit to 
said applicator, an exhaust valve for controlling 
the flow of gas out of said applicator, means for 
driving said valves in unison between a ?rst posi 
tion with the supply valve open and the exhaust 
valve closed and a second position with the sup 
ply valve closed and the exhaust valve open, an 
operator for actuating said driving means, pres 
sure applying means for urging said operator in 
one direction, pressure responsive means con 
nected to and movable with changes in pressure 
in said applicator connected to said operator to 
oppose movement of the latter under action of 
said pressure applying means to cause said oper 
ator to move in said one direction in accordance 
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with a drop in pressure in said applicator to 
actuate said driving means and move said valves 
to the ?rst position at a preselected minimum 
pressure in saidapplicator, said pressure respon 
sive means acting to move said applicator upon 
increase in pressure in said applicator to actuate 
the valves to the second position at a preselected 
maximum pressure in the applicator, loading 
means operating in opposition to said pressure 
applying means adjustable to preselect the pres 
sure in said applicator at which the pressure 
applying means actuates said driving means to 
thereby operate said valves from the second to 
the first position at a preselected pressure in the 
applicator, asecond pressure responsive means 
communicating with said mask, a check valve 
disposed between said second pressure responsive 
means and said mask, means for permitting es 
?cape of gas from and reduction of pressure in 

-‘-' said second pressure responsive means at a pre 
selected rate,v and means operated thereby for 
rendering vsaid loading means inoperative when 
the pressure in said second pressure responsive 
means reaches a preselected minimum. . 

4. The combination in a respiration apparatus 
of the type having an applicator and a source 
of gas under pressure, of a conduit for conduct 
ing said gas to said applicator, a supply valve 
for controlling the flow of gas in said conduit to 
said applicator, an exhaust valve for controlling 
the ?ow of gas out of said applicator, means for 
driving said valves in unison between a first posi 
tion with the supply valve open and the exhaust 
valve closed and a second position with the sup 
ply valve closed and the exhaust valve open, 
pressure responsive means connected to and mov 
able with changes in pressure in said applicator 
for actuating said driving means to drive the 
valves between said positions, means for loading 
said pressure responsive means through a por 
tion of its movement adjustable to preselect the 
pressure in said applicator at which the pressure 
applying means actuates the driving means to 
thereby operate said valves from the exhalation 
to the inhalation position at a preselectedpres 
sure in the applicator, a second pressure respon 
sive means'communicating with said‘ mask, a 
check valve disposed between said ‘second pres 
sure responsive means and said mask, means for 
permitting escape of gas from and consequent", 
reduction of pressure in said second pressure re 
sponsive means at a preselected rate, and means 
operated thereby for rendering said loading 
means inoperative when the pressure in said 
second pressure responsive means reaches a pre 
selected minimum. ~ 

5. The combination in a respiration apparatus‘ 
of the type having an applicator and a source of 
gas under pressure, of a conduit for conducting 
said gas to said applicator, a supply valve for con 
trolling the ?ow of gas in said conduit to said ap 
plicator, an exhaust valve for controlling the flow 
of gas out of said applicator, means for driving 
said valves in‘unison between a first position 
with the supply valve open and the-exhaust valve 
closed and a second position with the supply 
valve closed and the exhaust valve open, an op 
erator movable in opposite directions to actuate 
said driving means, spring means‘for urging said 
operator in one direction, pressure responsive 
means connected to and movable with changes 
in pressure in said applicator connected to said 
operator tooppose movement of the latter under 
action of‘ said spring to cause said operator to 
move ‘in said one direction in accordance with a 
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drop in pressure in said applicator to actuate said 
driving means and move said valves to the inhala 
tion position at a preselected minimum pressure 
in said applicator, means for adjusting said 
spring to preselect the value of said minimum 
pressure, said pressure responsive means actingv 
to move said operator in‘ thevopposite direction , > 
against the force of thespring upon increase‘ in 
pressure in said applicator to actuate the valves 
to the exhalation position at a preselected maxi 
mum pressure in the applicator as indicated by 
the pressure responsive means, spring loading 
means for resisting the movement of .the actuator, 
and means for separately adjusting the loading 
means in opposite directions to preselect the value 
of the pressure in said applicator at which said 
operator actuates said driving means to drive the 
valves betweensaid positions. , l 

6. ‘ The combination in _a respiration apparatus 
of the type having an applicator and a source 
of gas under pressure, of a conduit for conduct 
ing said gas to said applicator, a supply valve 
for controlling the ?ow of gas in said conduit 
to said applicator, an exhaust valve for control 
ling the ?ow of gas out of said applicator, means 
for driving said valves in unison between a ?rst 
position with the supply'valvev open and the ex 
haust valve closed and a second position with the 
supply valve closed and the exhaust valve open, 
an operator movable in“ opposite directions to 
actuate said driving means,‘ spring means for 
urging said operator in one direction, pressure 
responsive means connected to and movable with 
changes in pressure in said applicator connected 
'to said operator to oppose movement of the'latter 
under action of said spring to‘thereby cause saidv 
operator to‘ move in said one direction in ac‘ 
cordance with a drop in pressure in said appli~ 
cator to actuate said driving means and move 
said valves to the inhalation position at‘ a pre 
selected minimum pressure in said applicator, 
means for adjusting said spring to preselect the 
value of said minimum pressure, said pressure 
responsive means vacting to move said operator in 
the opposite direction against the force of, the 
spring upon increase 'in pressure in said appli 
cator to actuate the valves to the exhalation posi 
tion at a preselected maximum pressure in the 
applicator as indicated by the pressure respon 
sive means, and spring loading means positioned 
for engagement with ‘said operator, toward ‘the 
end of its movement adjustable to preselect the 
pressure in said applicator at which said opera 
tor actuates said driving means to drive the valves 
between said positions. , j _ 

7. The combination in a respiration apparatus 
of the type having an applicator and a source 
of gas under pressure-of a valve system for con 
trolling the ?ow of‘ gas to and from said appli 
cator comprising a supply valve, an exhaust 
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controlling ?ow 0! gas in said conduit tosaid 
applicator, an exhaust valve for controlling the 
?ow ofpgas outoi said-applicator, an operating 
linkage connecting said valves movable between 
a ?rst and a second position to move said valves 
between a ?rst, position with the supply valve 
open and theexhaust valve closed, and a second 
position with the supply valve closed and the 
exhaust valve ‘open, anv overcenter snap mecha 
nism operative on said linkage for driving the 
same between its positions, said snap mechanism 
having opposed positions of maximum thrust on 
the linkage de?ned by the seated position of the 
valves, to‘ hold the valves in said position, and 
an intermediate position oi! unstable equilibrium, 
a second snap mechanism having lost motion 
connection’ with the linkage, said lost motion 

‘ extending from one of the opposed positions 

20 

thereof to a point beyond its position of unstable 
equilibrium to__move the linkage after the second 
snap mechanism has passed its position of un 
stable equilibrium and thereby move the ?rst 
snap mechanism through its position of unstable 
equilibriumto drive the valves from one of said 
positions to the other, an operator for engaging 
said second snap mechanism movable in opposite 
directions to move Said second snap mechanism _ 

' from either of its Opposed positions past its posi 
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valve, a mechanical linkageconnected to both of '_ 
said valves movable between preselected positions 
for simultaneously opening one and‘closing the 
other of said valves in alternation, a ?rst over 
center snap mechanism connected to'said linkage 
holding the same at either of said positions, and 
a second overcenter snap mechanism having lost 
motion with respect ‘to said linkage for driving 
the same from either of said positions a distance 
su?icient to bring the ?rst overcenter snap mech 
anism beyond its center position. 
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,8.’§The combination in a respiration apparatus > . 
. of the type having an applicator and a source 
of gas under pressure, of a conduit for conduct 
ing said gas to said applicator, a supply valve for 76 

tion of, unstable equilibrium, pressure responsive 
means connected to said operator movable in op 
posite directions with increasing or decreasing 
changesin pressure in said applicator, the degree 
of which movement closely approximates the 
jchanges in pressure in the applicator, said 
operator acting on said- second snap mechanism 
‘to move said valves between the ?rst and second , 
positions thereof at preselected maximum and 
minimum pressure in said applicator. 

9. The combination in a respiration apparatus 
of the type having an applicator and a source of 
gas under pressure, of a conduit for conducting 
said gas to said applicator, a supply valve for 
controlling ?ow of gas in said conduit to said 
applicator, an exhaust valve for controlling the 
?ow of gas out of said applicator, an operating 
linkage connecting said valves movable between 
a ?rst and a second position to move said valves ‘ 
between a'?rst' position with the supply valve 
open and the exhaust valve closed, and a second 
position with the supply valve closed and the 
exhaust valve open, an overcenter snap mecha 
nism operative on said linkage for driving the 
same between its position, said snap mechanism 
having opposed positions of maximum thrust on 
the linkage de?ned by the seated‘ position of the 
valves, to hold the valves in said position, and 
an intermediate position of unstable equilibrium, 
a second snap mechanism having lost motion 
connection with the linkage, said lost motion ex 
tending from one of the opposed positions there 
of to a point beyond its position of ‘unstable 
‘equilibrium to move the‘ linkage after-the second 
snap mechanism haspassed its position of un 
stable equilibrium andthereby move the first 
snap mechanism through its position of unstable 
equilibrium to drive the valves from one of said 
positions to the other, an operator for engaging 
said second snap mechanism movable in oppo 
site directions to move said second snap mecha 
nism from either of its opposed positionsv past its 
position of_ unstable equilibrium, pressure respon 
sive means connected to said operator movable 
in opposite directions Withincreasing or decreas 
ing changes in pressure in said applicator, the 
degree of which movement closely approximates 
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the changes in pressure in theapplicator, a lost 
motion connection between said operator and ' 
said second snap mechanism to bring the opera 
tor into engagement with the second snap mech 
anism toward the end of movement of said pres 
sure responsive means. 

10. The combination in a respiration appara 
tus of the type having an applicator and a source 
of gets under pressure, of a conduit for conduct 
ing said gas to said applicator, a supply valve 
for controlling flow of gas in said conduit to said 
applicator, an exhaust valve for controlling the 
?ow of gas out of said applicator, an operating 
linkage connecting said valves movable between 
a ?rst and a second position to move said valves 
between a ?rst position with the supply valve 
open and the exhaust valve closed, and a second 
position with the supply valve closed and the 
exhaust valve open, an overcenter snap mech 
anism operative on said linkage for driving the 
same between its positions, said snap mechanism 
having opposed positions of maximum thrust on 
the linkage de?ned by the seated position of the 
valve, to hold the valve in said positions, and an 
intermediate position of unstable equilibrium, a 
second snap mechanism having lost motion con 
nection with the linkage, said lost motion extend 
ing from one of the opposed positions thereof to 
a point beyond its position of unstable equilibrium 
to move the linkage after the second snap mech 
anism has passed its position of unstable‘equi 
librium and thereby move the ?rst snap mech 
anism through its position of unstable equilib 
rium to drive these valves from one of said posi 
tions to the other, an operator for engaging this 
second snap mechanism movable in opposite di 
rections to move said second snap mechanism 
from either of its opposed positions past its posi 
tion of unstable equilibrium, pressure responsive 
means connected to said operator movable in 
opposite directions with increasing or decreasing 
changes in pressure in said applicator, the degree 
of which movement closely approximates the 
changes in pressure in the applicator, a lost mo, 
tion connection between said operator and said 
second snap mechanism to bring the operator 
into engagement with 'the second snap mech 
anism toward the end of movement of said pres-i 
sure responsive means, /and adjustable means for 
loading said pressure responsive means in both 
directions of travel to alter the pressure value 
therein at which the operator is moved to posi 
tion to operate said second snap mechanism and 
thereby preselect the'maximum and minimum 
pressure in said applicator. , 

11. The combination in a respiration apparatus 
having an applicator and a source of gas under 
pressure of a valve system for controlling the flow 
of gas to and from said applicator comprising a 
supply valve and an exhaust valve, an operating 
linkage common to said valves movable alters 
nately between seated positions of said valves 
with one of said valves open and the other closed, 
an overcenter snap mechanism operative on said 
linkage for driving the valves between said seated 
positions, said snap mechanism having opposed 
positions of maximum thrust on the linkage de 
?ned by the seated positions ‘of the valves to 
hold the valves in said positions and an inter 
mediate position of unstable equilibrium, and a 
second snap mechanism having lost motion con 
nection with the linkage from one of the opposed 
positions thereof to a point beyond its position of 
unstable equilibrium to move the linkage after 
the second snap mechanism has started snap 
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movement and to prevent the valves from coming 
to rest intermediate the seated positions, and 
means formoving the second snap mechanism to 
operate the valves, 

12. The combination in a'respiration apparatus 
having an applicator and a source of gas under 
pressure of a valve system for controlling the 
flow of gas to and from said applicator compris 
ing a supply valve and an exhaust valve, said 
valves having connecting linkage movable be 
tween opposed seated positions de?ned by seated 
positions of the valves to simultaneously open 
one of the valves and close the other, a plurality 
of overcenter snap mechanisms operative on said 
linkage for driving the same between said posi 
tions, said snap mechanism having opposed posi 
tions de?ned by the seated positions of said link 
age and an intermediate position of unstable 
equilibrium, a ?rst snap mechanism being secured 
to said stem and a second being movable with 
respect thereto, an operator for moving the sec 
ond snap mechanism from either opposed posi 
tion thereof to a point beyond its position of 
unstable equilibrium for snap movement thereof 
to the other of said opposed positions, said second 
snap mechanism having lost motion connection 
with the operator for completion of the move 
ment of the snap mechanism by movement with 
respect to the operator, and abutment means on 
the linkage positioned for engagement by the 
second snap mechanism during its snap move 
ment to move the linkage a. distance su?icient 
to carry the first snap mechanism from one of 
the opposed positions thereof past its position of 
unstable equilibrium-to move the linkage to the 
opposite seated position thereof. 

13. The combination recited in claim 7 wherein 
said overcenter snap mechanisms each comprise 
a thin leaf spring supported at one end in canti 
lever fashion in spaced relation to said linkage 
with the other end free to move and an adjacent 
‘spring strip in longitudinal compression con 
nected to the free end of said spring and pivoted 
at its opposite end at a point between the sup 
ported and free ends of said leaf spring, and 
wherein the free end of the leaf spring of one 
of said mechanisms is pivotally attached to said 
stem and the free .end of the leaf spring of the" 
other of said mechanism has lost motion con 
nection‘ to said stem. 

14. The combination recited in claim 7 includ 
ing pressure responsive means secured to said 
linkage responsive to pressure in said applicator 
for urging the linkage in a direction to hold said 
exhaust valve closed to counteract the e?'ect of 
pressure in said applicator against the exhaust 
valve. 

15. The combination in a respiration apparatus 
having an applicator and a source of gas under 
pressure of a valve system for controlling the 
flow of gas to and from saidhapplicator compris 
ing an exhaust valve connected to said applicator 
havinga relatively‘ large outlet to atmosphere, 
and means for opening and closing said outlet, 
an inlet valve having a gas chamber, a gas inlet 
thereto and a gas outlet therefrom communicat 
ing with said applicator, a stem common to said' 
valves for simultaneously closing one valve and 
opening the other in response to longitudinal 
movement of said stem in opposite directions be 
tween seated positions, said stem being connected 
to the means for closing the" outlet of the ex 
haust valve, and extending into said chamber, and 
a diaphragm connected to\ the stem and sub 
jected to the gas pressure in said chamber for 

1) 
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counter balancing the e?ect oi pressure of the 
gas against the means for closing the outlet to 
the exhaust valve. 

16. The combination in a respiration appara 
tus of the type having an applicator and a source 
of gas under pressure of a valve system for con 
trolling the flow of gas alternately to and from 
said applicator in a respiration cycle comprising 
a supply valve having a valve stem provided with 
a conical point at one end thereof, a ported body 
having a bore of substantially larger diameter 
than said stem provided with a conical end, the 
body having an inet ori?ce at the apex of said 
conical end positioned to be closed upon seating 
‘of the conical end 01' the stem into the conical 
end oi! said bore, an exhaust valve having a ilat 
ported plate, a ?at valve disk shaped to seat 
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thereagainst to close the ports therein and a uni- ‘ 
versal connection for supporting said disk on the 
other end of said stem, a gas-tight, highly ?exi 
ble diaphragm disposed across the bore of said 
body and passing said stem therethrough in gas 
tight relationship to apply pressure to the stem 
to hold the exhaust valve in seated position in 
response to gas pressure in the bore, overcenter 
spring means for driving said stem longitudinally 
to open and close said valves having an opening 
for the passage of said stem, said overcenter 
means and said diaphragm being the sole means 
for supporting said stem, spring means operated 
in response to preselected changes of pressure in 
said applicator for driving said stem in opposite 
directions between seated positions, said conical 
seat acting to guide the conical end of the stem 
into seating position when driven in one direction 
in spite of misalignment of said stem and said 
universal connection accommodating for mis 
alignment between said plate and said disk when 
the stem is driven to seated position in the oppo-_ 
site direction. 

17. The combination in a respiration appara 
tus of the type having an applicator and a source’ 
of gas under pressure, of a conduit for conduct 
ing said gas to said applicator, a supply valve for 
controlling the ?ow of gas in said conduit to said, 
applicator, an exhaust valve for controlling the 
flow of gas out of said applicator, means for 
driving said valves in unison between a ?rst po 
sition with the supply valve open and the exhaust 
valve closed and a second position with the sup 
ply valve closed and the exhaust valve'open, an 
operator for actuating said driving means, pres 
sure applying means for urging said operator 
in one direction to actuate said valves to the ?rst 
position, pressure responsive means connected to 
and movable with changes in pressure in said ap 
plicator for moving said operator in the opposite 
‘direction against the force of said pressure ap 
plying means to actuate the valves to the second 
position, and loading means operating in oppo 
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sition to the pressure responsive means positioned 
to be engaged by said operator toward the end 
of its movement by the pressure responsive means ‘ 
adjustable to preselect the pressure in said ap 
plicator at which the pressure responsive means 
a'ctuates said driving means and thereby operate ‘ 
said valves from the ?rst to the second position 
at a. preselected pressure in the applicator. 

18, The combination in a respiration appara 
tus of the type having a mask, an expansible belt 
and a source of gas under, pressure of' a conduit 

-for conducting said gas to said mask a supply 
valve for controlling the supply of gas in said con 

. duit to said mask, an exhaust valve for control- ' 
ling the flow of gas out of said mask, means for 
driving said valves in unison between a first posi 
tion with the supply valve open and the exhaust 
valve closed, and a second position with the sup 
ply valve closed and the exhaust valve open to 
alternately supply gas to said mask and exhaust 
gas therefrom in a respiration cycle, pressure 
responsive means movable with changes in pres 
sure in said mask to actuate said driving means 
at preselected maximum and minimum pressures 
in said mask, a conduit for conducting gas to said 
belt, inlet and outlet valves for controlling the 
flow of gas to and from said belt to alternately’ 
in?ate and de?ate the same, means for driving the 
inlet and outlet valves in unison alternately be 
tween an in?ation and de?ation position in timed 
relation to said supply and exhaust valves to in 
?ate and de?ate the belt in a respiration cycle, 
a second pressure responsive means responsive 
to pressure in the belt, and means connecting said 
second pressure responsive means to the ?rst 
mentioned pressure responsive means to actuate 
the second valve driving means in response to 
the difference in pressure‘ in the mask and in the 
belt. 

‘ EDWIN D. COLEMAN. 
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