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This invention relates to respirators and has particular 
reference to positive pressure breathing apparatus. 

Breathing apparatus of the positive pressure type has 
been used, with varying degrees of success, in inhalation 
therapy for the administration of oxygen and other gases 
in the treatment of diseases such as bronchial asthma, 
pulmonary edema, coronary thrombosis, coronary 
sclerosis, pneumonia and many other ailments. The 
mechanisms heretofore proposed and used are Subject 
to certain inherent disadvantages, however, which have 
limited their effectiveness and scope of use. For exam 
ple, many of these devices are of rather complicated struc 
tures, requiring delicate adjustment of their moving parts 
for proper operation. Extremely close and skilled at 
tention and maintenance is needed to keep such devices 
in proper condition, with the result that many units, 
through lack of such care, quickly become unsuitable 
for use. Other devices, perhaps less complicated in de 
sign, are disadvantageous in that they are capable of only 
limited application. Thus, certain forms of breathing 
apparatus are only of the demand type; that is, they 
operate only upon inspirational demand of the user, with 
out provision for automatically supplying the required 
amount of gas. Still other commercially available units 
are capable of producing only limited pressures and flow 
rates, and hence are restricted to use in the treatment 
of certain types of patients. One of the principal objects 
of this invention is, therefore, to provide a respirator 
which is not subject to these and other disadvantages of 
the devices heretofore used or proposed. 
More specifically, it is an object of this invention to 

provide a novel respirator of extremely simple, yet 
highly effective design. 
Another object of this invention is to provide a posi 

tive pressure breathing apparatus which is readily ad 
justable for automatic operation or for operation upon 
demand of the user or patient. 

Another object of this invention is to provide a novel 
positive pressure breathing apparatus which does not re 
quire expiration against a positive pressure. 

Another object of this invention is to provide a novel 
respirator valve which is of extremely simple and rugged 
construction, yet which is highly sensitive over a wide 
range of pressures and flow rates. 
Another object of this invention is to provide a novel 

respirator which is well adapted for use as an oxygen 
administrator in aircraft. 

Still another object of this invention is to provide a 
respirator apparatus including novel means for spraying 
a medicament into the gas stream being delivered to the 
patient. 
A further object of this invention is to provide a novel 

aspirator assembly in combination with a positive pres 
sure breathing apparatus, the aspirator assembly includ 
ing a valve responsive to actuation of the breathing ap 
paratus valve so that medicament is instantaneously 
sprayed into the gas stream at the beginning of the in 
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2 
halation period, continues for the full period, but is 
stopped during the expiration period. 

Other objects and advantages of this invention it is 
believed will be readily apparent from the following de 
tailed description of preferred embodiments thereof when 
read in connection with the accompanying drawings. 

In the drawings: 
Figure 1 is a side elevation of a preferred form of the 

invention. 
Figure 2 is a fragmentary sectional view taken substan 

tially on the line 2-2 of Figure 1, illustrating the posi 
tion of the parts during the expiration period. 

Figure 3 is a view similar to Figure 2 but illustrating 
the position of the parts during the inhalation or gas de 
livery period, and illustrating the complete aspirator as 
sembly. 

Figure 4 is a fragmentary vertical sectional view illus 
trating a modified respirator valve. 

Referring now to the drawings and particularly Fig 
ure 1, the respirator of this invention includes a casing 
10 which houses a pressure regulator valve having a 
regulator knob 11, and a pressure gauge including an 
indicating dial 13. Inasmuch as the pressure regulator 
valve and the pressure gauge are of conventional form, 
they are neither shown nor described in detail. 

Secured to the casing 10 by suitable means (not 
shown) is a respirator valve generally indicated 15 having 
an outlet line 16. A conventional face mask 20 is con 
nected to the outlet line 16 by means of a flexible tubing 
21. An auxiliary outlet line 23 leads from the top of 
the valve 15 to a compensating pressure exhaust valve, 
generally indicated 25, which is connected to the upper 
portion of the outlet line 16. 
The casing 10 is provided with a nipple member 27 

having a coupling element 28 for connection to the 
gas supply which may be, for example, an oxygen tank 
(not shown). A by-pass line 30, provided with a valve 
31, leads from the nipple member 27 to an aspirator 
valve 32 which is carried on the respirator valve 15. An 
outlet line 34 extends from the valve 32 to an aspirator 
35 which, as shown, is connected to the respirator valve 
outlet line 16. 

Referring now to Figures 2 and 3, the respirator valve 
15 includes a body member 40 having a cylindrical central 
chamber 41 closed at the top by means of a disk-shaped 
head member 42 which is threadedly engaged with the 
body member 40. A lower cylindrical chamber 44 of 
reduced diameter forms an extension of the chamber 
41. A right-angled gas inlet passage 46 communicates 
with the chamber 44 at one end, the other end of the 
passage being threaded to receive a nipple member 47 
which extends into the casing 10 and communicates with 
the nipple member 27 by way of the pressure regulator 
valve. 
A valve seat 50 of circular knife-edge form is provided 

at the upper end of the passage 46, the seat being de 
fined by the walls of the passage and the inner walls of 
an annular groove 52 formed in the body member 40. 
A valve poppet generally indicated 53 has a frusto-conical 
seating surface 54 contacting the seat 50 when the valve 
is in the closed position shown in Figure 2. The poppet 
is provided with a body member including a central body 
portion 55 having an annular recess 56 therein which 
forms a receptacle for shot weights 57. The poppet 
body member includes an annular poppet flange section 
58 extending outwardly from the upper portion of the 
body portion 55 and terminating in a depending cylindri 
cal skirt 59 which fits closely in the cylinder formed by 
the walls of the chamber 44. Gas outlet ports 60 are 
provided in the lower portion of the skirt. 
The poppet body portion 55 is provided with a central 

bore 62 and threadedly engaged therein is a valve stem 



3. ... 
63 which extends upwardly through a central bore 65 
in the head member 42, the stem being free to reciprocate 
vertically therein. An annuiar groove 67 is provided in 
the portion of the stem within the bore 65 and leading 
therefrom into and down the stem is a gas passage 68 
which communicates with a passage 69 in the poppet body 
portion, the passage 69 terminating in communication 
with the chamber 44. - - - -. . . . . . . . . . 

An annular cover member 70 is provided for the re 
cess 56 and is maintained in place by means of a snap 
ring 71 received in a suitable groove in the valve stem 

Means are provided for adjusting the extent of vertical 

iyotally connected to the head member 42 and is adapted 
to be moved to the position shown in Figure 2 to prevent. 

the bores 65 and 77, and an exhaust 
. . . . . . . . leads from the bore 77 to the exterior 

of the head member. . . . . . . . . . . . 
Leading from the central chamber 41 is a gas outlet 

passage 82. The outlet line 16, extends into the valve 
* body in communication with the passage 82, a sea be-, 
tween the outlet line and body being provided by an o 
ring 84. . . . . . . . . . . . . . . . 
The pressure compensating exhaust valve 25 includes 

a Y-fitting 85 connected at one end to the outlet line 
16. An upstanding cylindrical shield member 86 is 
formed integral with the fitting 85 and is provided with 
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nected to the nipple member 111 and high pressure gas 
is adapted to be delivered therefrom through the central 
passage 114 in the nipple member. An outlet passage 
116 extends from the chamber 113 and connected thereto 
is a nipple member 117 to which is connected the outlet. 
line 34 leading to the aspirator 35. 
The aspirator 35 comprises a reservoir tank 120 for a 

liquid medicament:12, the tank being provided with a 
nozzle element 122 to which is connected the outlet line 

O 34. A suction or lift pipe 123 extends downwardly into 
the medicament and has an outlet 125 adjacent the out 
let of the nozzle element. The aspirator is provided 
with a boss -130 to which is connected one end of a flex 
ible coupler 131, the other end thereof being connected. 

5- - to the leg 135 of the Y-fitting 85. 
- Operation 

From the above description it will be understood that . 
... the respirator: valve 15 will remain in the closed position 

30 

35 

an annular groove 87 in which is seated a spider 88 sup 
porting a flanged conduit member 89 and body member 
90. The members 89 and 90 are threadedly engaged to 
gether, and clamped between the conduit member and 
the spider is the inner portion of a flexible diaphragm 
91. The wall forming the bore 92 is extended upwardly 
to provide a seat member 93. An annular well 94 is also 
thus provided for collection of condensate. The end of 
the outlet line 23 is attached to a nipple member 95 which 

40 

shown in Figure. 2 so long as the dead weight, of the: 
poppet:53 and stem, 63 is sufficient to overcome the up 
ward force exerted on the poppet seat area 54 by the 
pressure differential existing between the pressure in the 
passage. 46 and the pressure in the central chamber 4. . 
Thus, in operation, as this pressure differential increases. 
beyond this point, due to a reduction in the pressure'. 
existing within the chamber 41, which is caused by: in 
halation of the user when the device is used as a demand: 
type: breather and which is automatic when the device is: 
used as an automatic breather, as will be hereinafter ex 
plained, the pressure acting upon the seat area 54-causes: - 
the poppet and stem to rise. From an inspection of 
Figures 2 and 3: it will be seen that immediately after. 
the seat area 54 leaves the seat 50, the gas from the pass 
sage: 46 enters the chamber 44. v - 
The pressure then existing within this chamber acts: 

upon the entire undersurface of the poppet 53 causing: 
the poppet to continue to rise an appreciable distance. 
before the ports 60 open to the chamber 41 whereupon, 
due primarily to the pressure of the gas confined below 
the entire undersurface of the poppet, i. e., the differ, 

45 

establishes, communication with the central bore 96 of 
- mber 99. A bail 97 is attached to the Y 

fitting 85 and encompasses the body member 90 to permit 
ready disassembly for cleaning. . . . - 

It is to be understood that the apparatus described thus. 
far is a completely operable structure, and, as will be 
explained in detail below, is suitable for use either as a 
demand or automatic type breathing apparatus. How 

er, it is often desirable in inhalation therapy to add 
gen stream going into the patient's lungs. 

a medicamentin 
the aspirator valve 32 and aspirator.35 are provided. 
The aspirator valve includes a body member 100, which, 
-- a bodiment shown in the drawings, comprises an 
; :----. insion of the respirator valve body member 

40. A passage 101 leads from the chamber 44 of the 
valve to a chamber 102 formed in the body. 

ember 100. Secured in the chamber 102 by means of 
a cover member 103 is a diaphragm 04 which carries. 
a valve stem 105 extending downwardly through a central 
ore 106 in the body member. A compression spring 
07 is interposed between the diaphragm 104 and an 

adjustment screw 108, normally urging the valve stem. 
into closed position on an upwardly extending valve seat 
110 formed on the end of a nipple member 111. The 
nipple member is threadedly engaged in a bottom plate 
112 suitably secured to the body member 100, and ex 
tends upwardly into a chamber 113 formed in the body 
member. The lower-end of the by-pass line 30 is con 

55 

the form of fine droplets. Accordingly, 

ential still existing between the pressure exerting an up 
ward force on the underside of the poppet and that exert. 
ing a downward force on the top side thereof, it opens: 
fully to the position shown in Figure 3, further upwards 
movement being limited by the stop member 75. It will: 
thus: be understood that by virtue of the substantially, 
large horizontal poppet: area which is exposed to the: 
pressure existing on the underside - thereof , when the 
poppet is raised from its seat, as compared to the relative 
small seat area 54 which is exposed to the pressure in 
the passage 46 when the poppet is in the seated position, 
the poppet remains in the open position under the in: 
fluence of a differential pressure substantially less than 
that which is required to initially move: the poppet up 5. 
wardly from its seat: . . . . . is . . . . . . . . . . ; 
From an inspection of Figure. 3. it will be seen that: 

when the valve is in the open position; the stem: 63 is: 
raised to a point where the passages 68 and 69 establish 
communication with the horizontai passage 89 in the head. 
member. A portion of the gas under pressure thus pro 
ceeds from the chamber. 44 to the bore 77, through: the . 
outlet line 23, and thence through the nipple member 95, 
inflating the diaphragm 91 to seat it against the member 
93 and thus closing the compensating exhaust valve 25. 
A relatively small amount of gas escapes through the 
bleederpassage 8. . . . . - . . . . . . . . . . . 

During the time: that the valve 5 is open, the major 
portion of the gas under pressure is delivered from the 

70 chamber 41 through the outlet line 16 and flexible tube2 
to the lungs of the user. A small portion of the gas. 
passes from the chamber 44, through the passage 101 and 
thence into the chamber 102 of the aspirator valve; The 
diaphragm 104 is thus flexed in an upward direction, lift 

.5 ing the valve stem 105 from its seat. The mantial valve 

3. 
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31 having been previously opened, high pressure gas is 
fed from the nipple member 27, through the by-pass line 
30, into the chamber 113, through outlet line 34 and 
thence outwardly through the nozzle 122. The medica 
ment 21 is thus atomized and sprayed through the tube 
135 into the gas flowing through the outlet line i6. It 
will thus be understood that due to the location of the 
inlet to the passage 101, the valve 32 opens the instant 
the poppet rises from its seat so that atomization begins 
immediately upon inspiration by the user. The valve 31 
is preferably a needle valve and may be adjusted to 
regulate the quantity of medicament to be administered. 
When the gas pressure in the user's lungs increases to 

an amount Such that substantial flow through the ports 
60 ceases, the differential pressure existing between the 
chamber 44 and the chamber 41 will have become lowered 
Sufficiently to permit the poppet to fall to the seated or 
closed position shown in Figure 2. Immediately before 
the poppet seats, the groove 67 in the valve stem passes 
below the passage 80, cutting off gas supply to the dia 
phragm 9i. The residual gas in the diaphragm and line 
23 exhausts through the bleeder passage 81, causing the 
diaphragm to collapse and opening the valve 25, thus 
permitting the user to exhale to atmosphere against only 
atmospheric pressure. The shield member 86 prevents 
any Spraying of exhaust medications onto the face and 
clothing of the user. 
Upon the closing of the respirator valve 15, delivery of 

gas to the chamber 102 of the aspirator valve 32 ceases, 
whereupon the spring 107 urges the diaphragm 104 
downwardly, closing the valve and shutting off the Supply 
of medicament. 

It is to be noted that, while the valve body member 
fits closely in the valve chamber, eXtremely small clear 
ances between the poppet skirt 59 and the cylindrical 
Wall of the chamber 44 are to be avoided inasmuch as 
under Such conditions the valve becomes so fow sensitive 
that even though the pressure differential between the 
inlet and outlet sides of the valve is eXtremely small, a 
slight leak Such as that which might occur around the 
face mask will result in a loss of pressure on the outlet 
side of the valve greater than that replaced by flow 
through the clearance space, thus holding the poppet off 
its seat and hence interfering with its normal operation. 
This effect could be ameliorated to some extent by verti 
cally enlarging the ports 50. Such enlargement, however, 
would result in an undesirably rapid cycle of operation 
under conditions wherein leakage is absent. Likewise, 
excessive large clearances must be avoided since under 
Such conditions the valve will close too soon even when 
Subjected to appreciably large flow rates, resulting in in 
adequate delivery of gas to the patient. Present medical 
opinion requires a minimum flow rate of 5 liters per 
minute. This rate is substantially greater than the flow 
resulting from the usual small leaks in the apparatus and 
hence it is preferred to design the clearance so that the 
poppet will close at rates lower than about 5 liters per 
minute. 
The operative rate of flow through the respirator valve 

is controlled by means of the stop member 75 which 
limits the extent of rise of the poppet and hence governs 
the exposed area of the ports 60. By raising and lower 
ing the stop member the rate of flow may be varied from 
the minimum of 5 liters per minute to the maximum 
recommended rate of 125 liters per minute. This is 
an important feature of the invention inasmuch as the 
intake rates of patients vary and should be prescribed by 
the attending physician. 
The differential pressure at which the poppet valve 53 

will fall to close the ports 69 is governed by the ratio 
between the cross-sectional area of the poppet flange 
section 58 and the cross-sectional area of the poppet seat. 
For example, a respirator valve was constructed in ac 
cordance with this invention, having a poppet flange 
diameter of 2 inches and a poppet seat diameter of 32 
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inch, providing a 16 to 1 ratio. This valve was weighted 
to hold, when seated, a pressure of 22 cm. of water and 
it was found to require a pressure differential of only 
12 cm. to hold the valve open, thus delivering 20% cm. 
to the patient's lungs. Another valve was constructed 
having a poppet flange diameter of 2 inches and a poppet 
seat diameter of 58 inch, a ratio of only 10 to 1. This 
valve was weighted to hold 22 cm. in the closed position 
and when opened remained so only so long as the pressure 
differential remained greater than 3 cm., thus delivering 
only 19 cm. to the lungs of the patient. 
From the above discussion it will be understood that, 

regardless of the particular ratio to which the valve is 
designed, the pressure of the gas delivered to the outlet 
line 16, and hence to the patient's lungs, may be varied 
by varying the number of shot weights 57, the pressure 
delivered being proportional to the weight of the poppet. 

In using the respirator as an automatic breathing ap 
paratus, the pressure regulator valve is set at a pressure 
slightly greater than that required to open the valve. 
For example, using the 16 to 1 ratio valve with the 
poppet weighted to hold 22 cm. when seated, the regula 
tor is set at 224 cm. The valve thus opens automatical 
ly, i. e., without any effort on the part of the patient, 
and remains open until the patient's lungs are inflated 
at a pressure of 20% cm. At this point, the poppet 
drops to the closed position, allowing the gas in the 
patient's lungs to be exhausted through the valve 25 until 
there is approximately 4 cm. of residual pressure re 
maining in the chamber 41. At this point, the balance 
is again reversed, permitting the valve to re-open and the 
cycle to be repeated. 

If the pressure regulator valve of the same unit is set 
at less than 22 cm., for example 21 cm., it will require 1 
cm. of negative pressure in the chamber 41 to open the 
respirator valve, and hence the unit functions as a demand 
type breather, inspiration by the patient being required 
during each cycle in order to open the valve. By setting 
the regulator valve at exactly 22 cm. the respirator valve 
is placed in a state of balance and will open with the 
slightest gasp of a patient whose breathing effort is prac 
tically negligible. It will thus be understood that by a 
simple adjustment of the regulator knob 11 the respirator 
may be converted from an automatic breather to a de 
mand-type breather or to a lung exerciser requiring any 
prescribed amount of negative pressure to be exerted by 
the patient during each breathing cycle. 
The provision of the poppet skirt 59 is another ad 

Wantageous feature of this invention. Due to the flow 
limitations of the conventional pressure regulator valve, 
a pressure drop occurs when the respirator valve 15 
opens. By virtue of the skirt 59, immediately upon un 
seating of the poppet and before the ports 60 are opened, 
gas under pressure is trapped under the largest area of 
the poppet, compensating for the pressure drop and forc 
ing the poppet upwardly to the open position. 
A further advantage of the respirator valve of this 

invention is its simplicity of construction. In effect it 
has only one moving part-the poppet-which is not 
Subject to appreciable wear during normal use. Addi 
tionally, there are no parts which would otherwise get 
out of adjustment during use. Accordingly, once the 
valve is set to operate under prescribed conditions for 
a particular patient, it ordinarily needs no further ad 
justment for use on that patient. Notwithstanding its 
relative simplicity as compared with respirator valves 
heretofore known, the valve of this invention is highly 
Sensitive and capable of extremely precise adjustment, 
due in part at least to the fact that it operates in a vertical 
position and is thus relatively free from friction. 
A modified form of the invention is shown in Figure 4. 

The respirator valve 15a illustrated therein is substan 
tially similar to the valve 15 previously described, having 
a body member 4.0a and a head member 42a, but differs 
therefrom in that the poppet member 53a is normally 
maintained in the closed position by means of a com 



pression spring 14.0a rather than by gravity. According: 
ly, while the valve-isa is somewhat less sensitive than 
the valve 15, it is operable in all positions and hence it 
finds particular application in aircraft, rescue work and 
other operations where it would not be practical to-keep. 
the valve in a substantially level position. The valve 15a 
also differs from the valve 15 in that the stem passages 68 
and 69 are eliminated. In this case the valve stem 63a. 
is provided with a portion 67a of reduced diameter which 
permits: communication to be established between the 
chamber 44a and the passage 80a when the poppet 53a 
is raised off its seat. The operation of the valve 15a is 
otherwise identical to that of the valve 15 and hence will 
not be described in further detail. . . . ... . .. 

. Froms the above description it will be: understood that 
there has been provided a highly efficacious respirator 

I having widespread application. The device may be used 
as: an artificial respirator in cases of drowning, asphyxia 
tion, gas poisoning, suffocation, shock, heart failure, 
paralysis and the like. It may be used as a demand-type 
breather, with the aspirator assembly incorporated, for the 
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treatment of many types of respiratory ailments. As a . 
demand-type breather it finds application for use by per 
sons flying at high altitudes in nonpressurized aircraft, 
supplying the necessary oxygen under pressure without 
requiring expiration against a positive pressure. Other 
specific uses will of course be readily apparent to those 
skilled in the art. - - - 
While specific embodiments of this invention have been 

shown and described, it is not intended to limit the same 
to the exact details of the construction set forth, and they 
embrace such changes, modifications and equivalents of 
the parts and their formation and arrangement as come 
within the purview of the appended claims. 

I claim: - - 

1. In a respirator, a valve for controlling gas flow com 
prising a body member having a central chamber, and a 
cylindrical chamber communicating with and having a 
diameter less than said central chamber, said body meni 
ber, having an inlet side with a gas inlet passage leading 4 
to said cylindrical chamber and an outlet side with a 
gasoulet passage leading from said central chamber; a 
valve seat formed in said body member and surrounding 
said inlet passage; and a valve member mounted for re 
ciprocation in said cylindrical chamber; said valve men 
er including a seating portion adapted to contact said 

seat to close said gas inlet passage, said seating portion 
having a surface exposed to gas pressure in said inlet 

25 

30 

35 

4. 

passage acting in a direction to unseat said valve, and a 
body member having a surface adapted to be exposed to 
said gas pressure when said valve member is unseated, 
the area of said body member surface being Substantially 
greater... than the area of said seating portion surface, 
whereby the pressure differential existing between the in 
let and outlet sides of said valve required to unseat said 
valve member is substantially greater than the pressure 
differential required to maintain said valve member: in 
the open position, the body member of said valve having 
a flange with a cylindrical skirt member depending from 
the periphery thereof, said skirt member having a port 

... therein and cooperating with said cylindrical chamber 
walls to confine gas under pressure within said cylindrical 
chamber during substantial movement of said valve mem 
ber from said seat, whereupon, upon further movement 
of said valve member, communication between said cham 
bers is established through said port. 
. 2. In a. respirator, a valve for controlling gas flow com 

prising a body member having a cylindrical central cham 

60 

ber, and a cylindrical chamber below and having a di-- 
ameter less than said central chamber, said body member having an inlet side with a gas inlet passage leading to 
said cylindrical chamber and an outlet side with a gas 
outlet passage leading from said central chamber; an 
annular valve seat formed in said body member and sur 
rounding said inlet passage; and a valve member mounted 
for reciprocation in said cylindrical chamber, saici valve 

8 - 
member. including a seating portion adapted to contact 
said seat to close said gas, inlet passage, and a cylindrical 
body member, the diameter of said body member being . 
substantially greater than the diameter of said seating 
portion, whereby the pressure differential existing be: 
tween the inlet and outlet sides of said valve required 
to unseat said valve member is substantially greater than . 
the pressure differential required to maintain said valve. 
member in the open position, the body member of Said 
valves having a flange, with a cylindrical skirt, members 
depending from the periphery thereof, said skirt member 
having a port therein and cooperating with said cylin 
drical chamber walls to confine gas under pressure within 
said cylindrical chamber during substantial movement of 
said valve member. from said seat, whereupon, upon 
further movement of said valve member, communication 
between said chambers is established through said port. 

3. In a respirator, a valve for controlling-gas flow come S prising a body member having a central chamber, and 
a cylindrical chamber below and having a diameter less 
than said central chamber, said body member. having an 
inlet side. with a gas inlet passage leading to said cylin 
drical chamber and an outlet side with a gas outlet pase 
sage leading from said central chamber; a valve seat 
formed in said body member and surrounding said inlet 
passage; and a valve member mounted for reciprocation. 
in said cylindrical chamber, said valve-member including 
a seating portion adapted to contact said seat to close 
said gas inlet passage, said seating portion having a sur 
face exposed to gas pressure in said inlet passage acting 
in a direction to unseat said valve, and a body member. 
having a surface adapted to be exposed to said gas-pres 
sure when said valve member is unseated, the area of said body member surface being substantially greater than 
the area of said seating portion surface, whereby the 
pressure differential existing between the inlet and outlet 
sides of said valve required to unseat said valve member 
is substantially greater than the pressure differential re 
quired to maintain said valve member in the open po 

...sition, the body member of said valve having a flange 
with a cylindrical skirt member depending from the pe 
riphery thereof, said skirt member having a port therein 
and cooperating with said cylindrical chamber walls to 
confine gas under pressure within said cylindrical cham 
ber during substantial upward movement of said valve 
member from said seat, whereupon, upon further move 
ment of said valve member, communication between said 
chambers is established through said port. 

4. In a respirator, a valve for controlling gas flow com 
prising a body member having a central chamber, and 
a cylindrical chamber communicating with and having a 
diameter less than said central chamber, said body mem 
ber having an inlet side with a gas inlet passage leading 
to said cylindrical chamber and an outlet side with a . 
gas outlet passage leading from said central chamber; a 
valve seat formed in said body member and surrounding 
said inlet passage; a valve member mounted for recipro 
cation in said chamber, said cylindrical valve member in- . 
cluding a seating: portion adapted to contact said seat 
to close said gas inlet passage, said seating portion hav 
ing a surface exposed to gas pressure in said inlet passage. 
acting in a direction to unseat said valve, and a body 
member having a surface adapted to be exposed to said 
gas pressure when said valve member is unseated, the 
area of said body member surface being substantially 
greater than the area of said seating portion surface, 
whereby the pressure differential existing between thei 
let and outlet sides of said valve required to unseat said . . . 
valve member is substantially greater than the pressure. 
differential required to maintain said valve member in the 
open position, the body member of said valve having a 
flange with a cylindrical skirt member depending from 
the periphery thereof, said skirt member having a port 
therein and cooperating with said cylindrical 
walls to confine gas under pressure within said cylind 
chamber during substantial movement of said valve mem. 
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ber from said seat, whereupon, upon further movement 
of said valve member, communication between said cham 
bers is established through said port; and means for vary 
ing the rate of flow through said valve. 

5. In a respirator, a valve for controlling gas flow 
comprising a body member having a central chamber, 
and a cylindrical chamber below and having a diameter 
less than said central chamber, said body member hav 
ing an inlet side with a gas inlet passage leading to 
said cylindrical chamber and an outlet side with a gas 
outlet passage leading from said central chamber; a valve 
seat formed in said body member and surrounding said 
inlet passage; a valve member mounted for reciproca 
tion in said cylindrical chamber, said valve member in 
cluding a seating portion adapted to contact said seat 
to close said gas inlet passage, said seating portion hav 
ing a surface exposed to gas pressure in said inlet passage 
acting in a direction to unseat said valve, and a body 
member having a surface adapted to be exposed to said 
gas pressure when said valve member is unseated, the 
area of said body member surface being substantially 
greater than the area of said seating portion surface, 
whereby the pressure differential existing between the in 
let and outlet sides of said valve required to unseat said 
valve member is substantially greater than the pressure 
differential required to maintain said valve member in 
the open position, the body member of said valve hav 
ing a flange with a cylindrical skirt member depending 
from the periphery thereof, said skirt member having a 
port therein and cooperating with said cylindrical cham 
ber walls to confine gas under pressure within said cylin 
drical chamber during substantial upward movement of 
said valve member from said seat, whereupon, upon 
further movement of said valve member, communication 
between said chambers is established through said port; 
and a stop member mounted for vertical adjustment on 
said valve body member in a position to limit the extent 
of movement of said valve member whereby the extent 
of opening of said port is limited. 

6. In a respirator, the combination of a control valve 
for controlling gas flow comprising a body member hav 
ing a central chamber, said body member having an 
inlet side with a gas inlet passage leading to said cham 
ber, an outlet side with a gas outlet passage leading 
from said chamber, and a bore coaxial with said inlet 
passage and leading to said chamber; a valve seat formed 
in said body member and Surrounding said inlet passage, 
a weighted poppet mounted for vertical reciprocation in 
said chamber, said poppet including a body member, a 
seating portion on one side thereof adapted to contact 
said seat and to rest by gravity thereon to close said 
gas inlet passage, and a valve stem projecting from the 
other side of said poppet, said valve stem extending 
through said chamber bore in sliding relation therewith; 
an exhaust valve for intermittently releasing gas on the 
outlet side of said valve body member to atmosphere; 
and cooperating means on said valve body member and 
said poppet for controlling said exhaust valve means 
whereby said exhaust valve is closed when said control 
valve is open and open when said control valve is 
closed. 

7. In a respirator, the combination of a control valve 
comprising a body member having a central chamber, 
said body member having an inlet side with a gas inlet 
passage leading to said chamber, an outlet side with 
a gas outlet passage leading from said chamber, and a 
bore coaxial with said inlet passage and leading to said 
chamber; a valve seat formed in said body member and 
surrounding said inlet passage; a poppet mounted for 
reciprocation in said chamber, said poppet including 
a body member, a seating portion on one side thereof 
adapted to contact said seat to close said gas inlet pas 
sage, and a valve stem projecting from the other side 
of said poppet, said valve stern extending through said 
chamber bore in sliding relation therewith; an exhaust 
valve for intermittently releasing gas on the outlet side 
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10 
of said valve body member to atmosphere; and cooperat 
ing means on said valve body member and said poppet 
for controlling said exhaust valve means whereby said 
exhaust valve is closed when said control valve is open 
and open when said control valve is closed. 

8. In a respirator, the combination of a control valve 
comprising a body member having a central chamber, 
said body member having an inlet side with a gas inlet 
passage leading to said chamber, an outlet side with a 
gas outlet passage leading from said chamber, and a 
bore coaxial with said inlet passage and leading to said 
chamber; a valve seat formed in said body member and 
Surrounding said inlet passage; a poppet mounted for 
reciprocation in said chamber, said poppet including a 
body member, a seating portion on one side thereof 
adapted to contact said seat to close said gas inlet pas 
Sage, and a valve stem projecting from the other side 
of said poppet, said valve stem extending through said 
chamber bore in sliding relation therewith; an exhaust 
valve for intermittently releasing gas on the outlet side 
of said valve body member to atmosphere, said exhaust 
valve including an inflatable diaphragm; and cooperat 
ing means on said valve body member and said poppet 
for controlling said exhaust valve means by inflation of 
said diaphragm to close said exhaust valve when said 
control valve is open and by deflation of said diaphragm 
to open said exhaust valve when said control valve is 
closed. 

9. In a respirator, the combination of a control valve 
comprising a body member having a central chamber, 
said body member having an inlet side with a gas inlet 
passage leading to said chamber, an outlet side with 
a gas outlet passage leading from said chamber, and a 
bore coaxial with said inlet passage and leading to said 
chamber; a valve seat formed in said body member and 
Surrounding said inlet passage; a poppet mounted for 
reciprocation in said chamber, said poppet including a 
body member, a seating portion on one side thereof 
adapted to contact said seat to close said gas inlet pas 
sage, and a valve stem projecting from the other side 
of said poppet, said valve stem extending through said 
chamber bore in sliding relation therewith; an exhaust 
valve for intermittently releasing gas on the outlet side 
of said valve body member to atmosphere, said exhaust 
valve including an inflatable diaphragm; and cooperat 
ing means on said valve body member, and said poppet 
for controlling said exhaust valve means by inflation 
of said diaphragm to close said exhaust valve when said. 
control valve is open and by deflation of said diaphragm 
to open said exhaust valve when said control valve is 
closed, said means including a first passage extending 
through said poppet body member and valve stem, a 
second passage in said control valve body member com 
municating with said diaphragm, said first and second 
passages being positioned so that communication is estab 
lished therebetween to inflate said diaphragm with gas 
from said inlet passage upon opening of said control 
valve, communication therebetween being broken when 
said control valve is closed, and a bleeder passage in said 
valve body member communicating with said second pas 
sage through which the gas in said diaphragm exhausts 
when said control valve is closed. 

10. In a respirator, the combination of a control valve 
comprising a body member having a central chamber, 
said body member having an inlet side with a gas inlet 
passage leading to said chamber and an outlet side with 
a gas outlet passage leading from said chamber; a valve 
seat formed in said body member and surrounding said 
inlet passage; a poppet mounted in said chamber for re 
ciprocation from a closed position to an open position, 
said poppet including a body member having a surface 
adapted to be exposed to pressure from said gas inlet 
passage when said valve is open, a seating portion project 
ing from one side of said poppet body member and 
adapted to contact said seat. to close said gas inlet passage, 
said seating portion having a surface exposed to said 
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pressure; the area of said: body member-surface being. 
substantially greater than the area of said seating-portion. 
surface; and said: poppet-body member. fitting closely in 
said, chamber, whereby the pressure differential-existing. 
between the inlet. and outlet sides of said valve required 
to unseat said poppet is substantially greater than the 
pressure: differential required to maintain said poppet in 
the openiposition, and a valve stem projecting from the - 
other side of said poppetibody member, said valve stems 
extending through a bore in-said valve body member; an 
exhaustivalve for intermittently releasing gas on the out 
let: side of said valve body member to atmosphere; and 
cooperating means ori said valve bedy member and said: 
poppet-for-controlling said exhaust-valve means whereby 
said exhaustivalve is closed when said control-valves is 
open and open when said control valve is closed. 

11. In-a-respirator; the combination of a control valve 
comprising as body member having a central chamber, 
said body member having an inlet side with a gas inlet 
passage-leading to said, chamber and an outlet side with 
a gasolitlet passage leading from said chamber; a valve 
seat formed in said body member and surrounding said 
inlet passage; a valve member mounted for reciprocation 
in said chamber, said valve member including a seating 
portion adapted to contact said seat to close said gas 
inlet passage, said seating portion having a surface ex 
posed to gas pressure in said inlet passage acting in a 
direction to unseat said valve, and a body member having 
a surface adapted to be exposed to said gas pressure when 
said valve member. is unseated, the area of said body 
member surface being substantially greater than the area 
of said seating portion surface and said body member fit 
ting closely in said chamber, whereby the pressure differ 
ential existing between the inlet and outlet sides of said 
valve required to unseat said valve member is substan 
tially greater than the pressure differential required to 
maintain said valve member in the open position; and 
aspirator means associated with said control valve for 
spraying a medicament into the gas from said outlet pas 
sage when said valve is open... 
- 12. In a respirator, the combination of a control valve 
comprising a body member having a central chamber, 
said body member having an inlet side with a gas inlet. 
passage leading to said chamber and an outlet side with 
a gas outlet passage leading from said chamber; a valve 
seat formed in said body member, and surrounding said: 
inlet passage; a valve member mounted for reciprocation 
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to closes said gas inlet passage; and an aspiratoriassociated 
with said control, valves for spraying a medicament into 
the gas; from said outlet passage; means associated with: 
said control valve for supplying-air to said aspirator; at:a 
pressure substantially higher than the pressure ini said 
inlet passage; and means associated with said control - 
valve and said aspirator responsive to the opening and 
closing:of said control valve for actuation of said aspiratori 
whereby the medicament is sprayed only when said: cons. 
trol valve is open. . . . . a . . . - - 

14. In a respirator, the combination 
comprising a body, member having a central chamber 
said body member having an inlet side with a gas inlet 
passage-leading to said chamber, an outlet side with a gas 
outlet passage-leading from said chamber, a valve seat 
formed in said body member and surrounding said inlet 
passage, a poppet mounted for reciprocation in said chani- . 
ber, said poppet including a body member, a seating por 
tion on- one side thereof adapted to contact said seat to 
close said: gas-inlet passage; and an aspirator-associated: 
with said: control valve-for-spraying a medicament into 
the gas from said outlet passage, means associated with: 
said control valve for supplying air to said aspirator at a 
pressure-substantially higher than the pressure in said inlets 
passage; and means associated with said control valve and 
said aspirator responsive to the opening; and closing of 
said control valve for actuation of said aspirator whereby: 
the medicament is sprayed; only when said control valve 
is open, said means including a valve having a diaphragm 
actuated by gas pressure from said inlet passage. 

15. In a respirator, the combination of a control valve - 
comprising a body member having a central chamber; . 
said body member having an inlet side with a gas inlet 
passage leading to said chamber, an outlet side with a 
gas outlet passage leading from said chamber, and a bore: 
coaxial with said inlet passage and leading to said cham 
ber; a valve seat formed in said body member and Sur 
rounding said inlet passage; a poppet mounted for re 
ciprocation in said chamber, said poppet including a body 
member, a seating portion on one side thereof adapted to 
contact said seat to close said gas inlet passage, and a 
valve stem projecting from the other side of said poppet, 
said valve stem extending through said chamber bore in 
sliding relation therewith; an exhaust valve for intermit 

45. 

in said, chamber, said valve member including a seating. 
portion adapted to contact said seat to close said gas inlet 
passage, said seating portion having a surface exposed to 
gas pressure in said inlet passage acting in a direction-to 
unseat said valve, and a body. member having a surface. 

50: 

adapted to be exposed to said gas pressure. when said. 
valve member is unseated, the area of said body member 
surface being substantially greater than the area of said. 
seating portion Surface and said body member fitting 
closely in said chamber, whereby the pressure differential 
existing between the inlet and outlet sides of said valve. 
required to unseat-'said valve member is -substantially. 
greater than the pressure differential required to maintain. 
said valve member in the open position; aspirator-means 
associated with-said-control valve for spraying a medica 
ment-inte the gas from said-outlet passage: when said 
valve is open; and means associated with-said-control-valve. 
and said: aspirator, means-responsive to the opening and 65: 
closing of said valve-for actuation-of said aspirator means. 

13. In a respirator, the-combination-of-a-control valve 
comprising a body: member having, a centrals chamber, 
said body member having an inlet side with sagasinlet 

gas, outlet passage leading from saids chamber; a-valve 
seat-formed in said body member and surrounding said 
inlet passage, a poppet mounted for reciprocation in said 
chamber, said poppet including a body member, a seatings 

60 

tently releasing gas on the outlet side of said valve body 
member to atmosphere; cooperating means on said valve - 
body member and said poppet for controlling said exhaust: 
valve means whereby said exhaust valve is closed when 
said control valve is open and open when said control 
valve: is closed; and aspirator-means for supplying a 
medicament into the gas from said outlet passage when 
said control valve is open. . . . 

16. In a respirator, the combination of a control-valve 
comprising a body member having a central chamber, i. 
said body member having an inlet side with a gas inlet 
passage leading to said chamber and an outlet side with 
a gas outlet passage leading from said chamber; a valve: 
seat formed in said body member and Surrounding-Said 
inlet passage; a valve member mounted for reciprocation 
in said chamber, said valve member including a seating 
portion adapted to contact said seat to close said gasinlet 
passage, said seating portion having a surface exposed to 
gas pressure in said inlet passage acting in a direction to 

- unseat said valve, and a body member having a Surface 
adapted to be exposed to said gas pressure when said 
valve member is unseated, the area of said body member 
surface being substantially greater than the area of said 
seating portion surface and said body member fitting 
closely in said chamber, whereby the pressure differential 

passage: leading to said chamber, an outlet side, with a 70, existing between the inlet and the outlet sides of said valve required to unseat said valve member is substantially: 
greater than the pressure differential required to maintain 
said valve member in the open position; and aspirator 

s 2. r gs outlet passage-when said valve is open, said means includ portion-on-one-side thereof adapted to contact said seats 
means for spraying a medicament into the gas from sai 

ing a diaphragm-respónsive-to-gas-pressureifroiii. s. 

of a control valve 
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gas inlet passage when said control valve is open, an 
aspirator valve member operably connected to said dia 
phragm, an aspirator, and means responsive to actuation 
of said aspirator valve member for supplying air to said 
aspirator at a pressure substantially higher than the pres 
sure in said inlet passage. 

17. In a respirator, the combination of a control valve 
for controlling gas flow comprising a body member having 
a central chamber, said body member having an inlet side 
with a gas inlet passage leading to said chamber and an 
outlet side with a gas outlet passage leading from said 
chamber, a valve seat formed in said body member and 
surrounding said inlet passage, a poppet mounted for 
reciprocation in said chamber, said poppet including a 
seating portion adapted to contact said seat to close said 
gas inlet passage, said seating portion having a surface 
exposed to gas pressure in said inlet passage acting in a 
direction to unseat said valve, and a body member having 
a surface adapted to be exposed to said gas pressure when 
said valve member is unseated, the area of said poppet 
body member surface being substantially greater than the 
area of said seating portion surface and said poppet body 
member fitting closely in said chamber, whereby the pres 
sure differential existing between the inlet and outlet sides 
of said valve required to unseat said poppet is substantially 
greater than the pressure differential required to maintain 
said poppet in the open position; an exhaust valve for in 
termittently releasing gas on the outlet side of said valve 
body member to atmosphere; and cooperating means on 
said valve body member and said poppet for controlling 
said exhaust valve means whereby said exhaust valve is 
closed when said control valve is open and open when 
said control valve is closed. 

18. In a respirator, the combination of a control valve 
for controlling gas flow comprising a body member hav 
ing a cylindrical central chamber, said body member 
having an inlet side with a gas inlet passage leading to 
said chamber and an outlet side with a gas outlet passage 
leading from said chamber, an annular valve seat formed 
in said body member and surrounding said inlet passage, 
a poppet mounted for reciprocation in said chamber, said 
poppet including a seating portion adapted to contact said 
seat to close said gas inlet passage, and a cylindrical body 
member, the diameter of said poppet body member being 
substantially greater than the diameter of said seating por 
tion and said poppet body member fitting closely in said 
chamber, whereby the pressure differential existing be 
tween the inlet and outlet sides of said valve required to 
unseat said poppet is substantially greater than the pres 
Sure differential required to maintain said poppet in the 
open position; an exhaust valve for intermittently releas 
ing gas on the outlet side of said valve body member to 
atmosphere; and cooperating means on said valve body 
member and said poppet for controlling said exhaust valve 
means whereby said exhaust valve is closed when said 
control valve is open and open when said control valve 
is closed. 

19. In a respirator, the combination of a control valve 
for controlling gas flow comprising a body member hav 
ing a central chamber, said body member having an inlet 
side with a gas inlet passage leading to said chamber and 
an outlet side with a gas outlet passage leading from said 
chamber, a valve seat formed in said body member and 
surrounding said inlet passage, a weighted poppet mounted 
for vertical reciprocation in said chamber, said poppet 
including a seating portion adapted to contact said seat 
and to rest thereon by gravity to close said gas inlet pas 
sage, said seating portion having a surface exposed to gas 
pressure in said inlet passage acting in a direction to un 
seat said valve, and a body member having a Surface 
adapted to be exposed to said gas pressure when said 
poppet is unseated, the area of said poppet body member 
surface being substantially greater than the area of Said 
seating portion surface and said poppet body member 
fitting closely in said chamber, whereby the pressure dif 
ferential existing between the inlet and outlet sides of Said 
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14 
valve required to unseat said poppet is substantially greater 
than the pressure differential required to maintain said 
poppet in the open position; an exhaust valve for inter 
mittently releasing gas on the outlet side of said valve 
body member to atmosphere; and cooperating means on 
said valve body member and said poppet for controlling 
said exhaust valve means whereby said exhaust valve is 
closed when said control valve is open and open when 
said control valve is closed. 

20. In a respirator, the combination of a control valve 
for controlling gas flow comprising a body member hav 
ing a central chamber, said body member having an 
inlet side with a gas inlet passage leading to said chamber 
and an outlet side with a gas outlet passage leading from 
said chamber, an annular valve seat formed in said body 
member and surrounding said inlet passage, a weighted 
poppet mounted for vertical reciprocation in said cham 
ber, said poppet including a seating portion adapted to 
contact said seat and to rest thereon by gravity to close 
said gas inlet passage, and a cylindrical body member, 
the diameter of said poppet body member being sub 
stantially greater than the diameter of said seating por 
tion surface and said poppet body member fitting closely 
in said chamber, whereby the pressure differential exist 
ing between the inlet and outlet sides of said valve re 
quired to unseat said poppet is substantially greater than 
the pressure differential required to maintain said poppet 
in the open position; an exhaust valve for intermittently 
releasing gas on the outlet side of said valve body men 
ber to atmosphere; and cooperating means on said valve 
body member and said poppet for controlling said ex 
haust valve means whereby said exhaust valve is closed 
when said control valve is open and open when said 
control valve is closed. 

21. In a respirator, the combination of a control valve 
for controlling gas flow comprising a body member hav 
ing a central chamber, said body member having an 
inlet side with a gas inlet passage leading to said cham 
ber and an outlet side with a gas outlet passage leading 
from said chamber, a valve seat formed in said body 
member and surrounding said inlet passage, a poppet 
mounted for reciprocation in said chamber, said poppet 
including a seating portion adapted to contact Said seat 
to close said gas inlet passage, said seating portion hav 
ing a surface exposed to gas pressure in said inlet passage 
acting in a direction to unseat said valve, and a body 
member having a surface adapted to be exposed to said 
gas pressure when said poppet is unseated, the area of 
said poppet body member surface being of the order of 
ten times greater than the area of said seating portion 
surface and said poppet body member fitting closely in 
said chamber, whereby the pressure differential existing 
between the inlet and outlet sides of said valve required 
to unseat said poppet is substantially greater than the 
pressure differential required to maintain said poppet 
in the open position; an exhaust valve for intermittently 
releasing gas on the outlet side of said valve body mem 
ber to atmosphere; and cooperating means on said valve 
body member and said poppet for controlling said ex 
haust means whereby said exhaust valve is closed when 
said control valve is open and open when said control 
valve is closed. 

22. In a respirator, the combination of a control valve 
for controlling gas flow comprising a body member hav 
ing a central chamber, said body member having an inlet 
side with a gas inlet passage leading to said chamber and 
an outlet side with a gas outlet passage leading from said 
chamber, a valve seat formed in said body member and 
surrounding said inlet passage, a poppet mounted for 
vertical reciprocation in said chamber; variable weight 
means on said poppet, said poppet including a seating 
portion adapted to contact said seat and to rest by gravity 
thereon to close said gas inlet passage, said seating por 
tion having a surface exposed to gas pressure in said 
inlet passage acting in a direction to unseat said valve, 
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and a body member, having a surface-adapted to be ex 
posed to said gas pressure when said poppet is unseated, 
the area of said poppet body member surface being sub 
stantially greater than the area of said seating portion 
surface and said poppet, body member fitting closely in 
said chamber, whereby the pressure differential existing 
between the inlet and outlet sides of said valve required 
to unseat said poppet is Substantially greater than the 
pressure differential required to maintain said poppet in 
the open position; an exhaust valve for intermittently re 
leasing gas on the outlet side of said valve body member 
to atmosphere; and cooperating means on said valve body 
member and said poppet for controlling said exhaust valve 
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25. In a respirator, the combination of a control valve 

for controlling gas flow... comprising a body member 
having a central chamber, said body member having an 
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inlet side with a gas inlet passage leading to said chamber 
and an outlet side-with a gas outlet passage leading from 
said chamber, a valve seat formed in said body member . 
and surrounding said inlet passage, a poppet mounted 
in said chamber for reciprocation from a closed position 
to an open position, said poppet including a body mem 
ber having a surface-adapted to be exposed to pressure 
from said gas inlet passage, when said valve is open, a 
seating portion projecting from one side of said poppet 

means - whereby said exhaust valve is closed when said 
control valve is open and open when said control valve is 
closed. - - - - - 

23. In a respiration, the combination of a control 
valve for controlling gas flow comprising a body member 
having a central chamber, said body member having an 
inlet side with a gas inlet passage leading to said, chamber 
and an outlet side with a gas outlet passage leading 
from said chamber, a valve seat formed in said body 
member and surrounding said inlet passage, a poppet 
mounted for vertical reciprocation in said chamber, said 
poppet including. a seating portion adapted to contact 
said seat to close said gas inlet passage, said seating 
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portion having a surface exposed to gas pressure in said: 
inlet passage acting in a direction to unseat said valve, 
and a body member having a horizontal surface adapted 
to be exposed to said gas pressure when said poppet is 
unseated, the area of said poppet body-member surface 
being substantially greater than the area of said seating 
portion surface and said poppet body member fitting 
closely in said chamber, whereby the pressure differential 
existing between the inlet and outlet sides of said valve 
required to unseat said poppet is Substantially greater 
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for controlling gas flow comprising a body member 
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than the pressure differential required to maintain said 
poppet in the open position; an exhaust valve for inter 
mittently releasing gas on the outlet side of said valve 
body member to atmosphere; and cooperating means on 
said valve body member and said poppet for controlling 
said exhaust valve means whereby said exhaust valve is 
closed when said control valve is open and open when said 
control valve is closed. 

24. In a respirator, the combination of a control valve 
for controlling gas flow: comprising a body member hav 
ing a central chamber, said body, member having an in 
let side with a gas inlet passage leading to said chamber 
and an outlet side with a gas outlet passage leading from 
said chamber, a valve seat. formed in said body member 
and surrounding said inlet passage, a poppet mounted for 
vertical reciprocation in said chamber; variable weight 
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body member and adapted to contact said seat to close. 
said gas inlet passage, said seating portion having a sur 
face exposed to said pressure, the area of said poppet . 
body member surface being substantially greater than 
the area of said seating portion surface and said poppet. 
body member fitting closely in said chamber, whereby 
the pressure differential existing between the inlet and. 
outlet sides of said valve required to unseat said poppetis 
substantially greater than the pressure differential re 
quired to maintain said poppet in the open position, a . 
valve stem projecting from the other side of said poppet 
body member, said valve stem extending through a bore 
in said valve body member; an exhaust valve for inter 
mittently releasing gas on the outlet side of said valve 
body member to atmosphere; and cooperating means on 
said valve body member and said poppet for controlling 
said exhaust valve means whereby said exhaust valve is 
closed when said control valve is open and open when said 
control valve is closed. 26, in a respirator, the combination of a control valve 
having a central chamber, said body member having an 
inlet side with a gas inlet passage leading to said chamber 
and an outlet side with a gas outlet passage leading from 
said chamber, a valve seat formed in said body member 
and surrounding said inlet passage, a poppet mounted - 
for reciprocation in said chamber, said poppet including 
a seating portion adapted to contact said seat to closes 
said gas inlet passage, said seating portion having a sur 
face exposed to gas pressure in said inlet passage acting 
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in a direction to unseat said valve, and a body member 
having a surface adapted to be exposed to said gas pres 
sure when said poppet is unseated, the area of said poppet 
body member surface being substantially greater than the 
area of said seating portion Surface and said poppet body 
body member fitting closely in said chamber, whereby the 
pressure differential existing between the inlet and outlet 
sides of said valve required to unseat said poppet is Sub 

... stantially greater than the pressure differential required to. 
means on said poppet, said poppet including a seating 
portion adapted to contact said seat and to rest by gravity 
thereon to close said gas sinlet passage, said seating por 55 
tion having a Surface exposed to gas pressure in said 
inlet passage acting in a direction to unseat said valve, 
and a body member having a horizontal surface adapted. 
to be exposed to said gas pressure when said poppet is 
unseated, the area of said poppet body member surface 
being substantially greater than the area of said seating 
portion surface and said poppet body member fitting close 
ly in said chamber, whereby the pressure differential 
existing between the inlet and outlet sides of said valve 
required to unseat said poppet is substantially greater than 
the pressure differential required to maintain said poppet 
in the open position; an exhaust valve for intermittently 
releasing gas on the outlet side of said valve body member 
to atmosphere; and cooperating means on said valve body 
member and said poppet for controlling said exhaust valve 
means whereby said exhaust valve is closed when said 
control valve is open and open when said control valve 
is closed. 
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maintain said poppet in the open position, resilient means 
normally maintaining said valve member in the Seated 
position; an exhaust valve for intermittently releasing gas 
on the outlet side of said valve body member to atmos 
phere; and cooperating means on said valve body member. 
and said poppet for controlling said exhaust valve means 
whereby said exhaust valve is closed when said control 
valve is open and open when said control valve is closed. 
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