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ABSTRACT OF THE DISCLOSURE 
Respirator for pulmonary therapy having a compressor 

delivering air to a jet venturi to supply air to a patient 
through a manually controlled exhalation valve assembly. 

mm. Thunma 

This invention relates to a respirator and more particu 
larly to a pulmonary therapy respirator. 
Pulmonary therapy respirators heretofore available 

have not been particularly suited for home use. In ad 
dition, they have been relatively expensive and heavy. 
There is, therefore, a need for a new and improved 
pulmonary therapy respirator and particularly one which 
can be readily utilized in the home. 

In general, it is an object of the present invention to 
provide a pulmonary therapy respirator which is par 
ticularly adapted for home use. 

Another object of the invention is to provide a respir 
ator of the above character which is self-contained. 
Another object of the invention is to provide a respir 

ator of the above character which is light in weight and 
which is portable. 
Another object of the invention is to provide a 

respirator of the above character which can be readily 
and economically manufactured. 
Another object of the invention is to provide a 

respirator of the above character which blends in readily 
with the furniture in a home. 
Another object of the invention is to provide a 

respirator of the above character which can be readily 
operated by the patient. 
Another object of the invention is to provide a 

respirator of the above character which is capable of 
producing inspiratory curves which are similar to the 
inspiratory curves of more elaborate respiratory ap 
paratus. 
Another object of the invention is to provide a 

respirator of the above character which can be readily 
adjusted by the patient. 

Additional features and objects of the invention will 
appear from the following description in which the pre 
ferred embodiment is set forth in detail in conjunction 
with the accompanying drawings. 

Referring to the drawings: 
FIGURE 1 is a front elevational view of a respirator 

incorporating the present invention with certain parts 
shown in cross-section and broken away. 
FIGURE 2 is a cross-sectional view taken along the 

line 2-2 of FIGURE 1. 
FIGURE 3 is a rear elevational view of the apparatus 

shown in FIGURE 1. 
FIGURE 4 is an enlarged detail view of a portion of 

the respirator shown in FIGURE 3. 
FIGURE 5 is a partial front elevational view showing 

the manometer utilized in the respirator. 
FIGURE 6 is an enlarged detail view of the exhalation 

valve assembly, the nebulizer and the manually con 
trolled intermittent positive pressure valve utilized in the 
respirator. 
As shown in the drawings, the pulmonary therapy 

respirator consists of a console 11 which is adapted to 
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2 
be mounted in a carrying case 12 consisting of a cover 
13 and a base 14. The cover is adapted to be releasably 
secured to the base 14 by latches 16 provided on the 
bottom of the cover which are adapted to engage re 
taining members 17 carried by the base 14. The base 14 
is also provided with rubber feet 18 secured to its bottom 
side. The cover 13 is provided with a handle 19 to facili 
tate carrying of the carrying case 12 with the console 11 
therein. The cover is provided with a foam rubber pad 
21 mounted on the upper part of the cover 13 which 
is adapted to yieldably engage the top of the console 11 
to hold the console 1 firmly in place within the carrying 
case 12. 
The console 11 consists of a rectangular cabinet 24 

having rubber feet 25. The cabinet 24 is formed of a suit 
able material such as wood and is provided with side walls 
26 and 27, top and bottom walls 28 and 29, and a rear 
wall 30. The bottom wall 29 is provided with openings 
29a for a purpose hereinafter described. 
A substantially U-shaped member 31 is mounted in the 

upper part of the cabinet 24 and is supported upon mount 
ing blocks 32 secured to the side walls 26 and 27 of the 
cabinet. The U-shaped member 31 forms a compartment 
33 which is open at the forward end and which is sub 
stantially closed off by a front panel 34 which is secured 
to the member 31 by screws 35 and two blocks 36 se 
cured to the side walls 26 and 27 by screws 37. 
An air compressor 41 is mounted in the lower compart 

ment 39 of the cabinet 24 and preferably is of the dia 
phragm type which is capable of delivering at least 22 lbs. 
per square inch pressure. Suitable means is provided for 
resiliently mounting the air compressor 41 for quiet op 
eration and consists of a pair of cradles 42 disposed on 
opposite ends of the air compressor 41 and which have 
resilient grommets 43 mounted in holes 44 provided in 
the cradles. Screws 46 extend upwardly through the bot 
tom wall 29 and through the grommets 43. The screws 46 
are held in place by nuts 47. Rubber grommets 48 are 
disposed over the nuts. Ball rubber mounts 49 are mount 
ed on the screws 46 and serve to resiliently support the 
grommets 43 and the ends of the cradles 42 as shown par 
ticularly in FIGURE 2. From the mounting provided for 
the air compressor 41, it can be seen that there is no 
metallic connection between the compressor 41 and the 
cabinet 24. U-bolts 51 extend over the opposite ends of 
the compressor 41 and are secured to the cradles 42 to 
firmly secure the compressor 41 within the cradles 42. 
Nuts 50 are mounted on the screws 46 and serve to re 
tain the cradles 42 on the screws 46. 
The air compressor 41 is provided with a power cord 

52 which extends upwardly through a grommet 53 pro 
vided in a holder 54 into a back compartment 56 and out 
through an opening 57 provided in the rear wall 30. The 
holder 54 is mounted on the block 32. The power cord 
52 is adapted to be stored within the compartment 56 and 
the compartment closed by a hinged door 58. 
The compressor 41 is provided with an inlet 61 which 

has a fitting 62 mounted therein and which is also mount 
ed in the U-shaped member 31 and opens into the com 
partment 33 (see FIGURE 2). The air compressor 41 is 
also provided with an outlet which carries a fitting 63 that 
is connected to a tube 64. The tube 64 extends through 
a grommet 66 provided in the U-shaped member 31 to 
the rear entry port 67 of a flow rate valve 68 mounted 
on the front panel 34. The flow rate valve 68 consists of a 
valve body '69 having a needle valve 71 threaded therein. 
The needle valve 71 is adjustable axially of the body by 
means of a knob 72 secured thereto. The air, after it en 
ters the passage 73, passes into a small chamber 74 pro 
vided in the body 69. The body 69 is provided with 
nipples 76 and 77 having passages 78 therein communi 
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cating with the chamber 74. The chamber 74 is also in 
communication with an orifice 79 which opens to the at 
mosphere in compartment 33. The body is provided with 
a valve seat 81 which is adapted to be engaged by the 
needle valve to control the flow of air from the chamber 
74 through the orifice 79. The needle valve 71 is in a par 
tially open position, as shown in FIGURE 4; and in this 
position, some of the gas from the tube 64 passes through 
the fittings 76 and 77. When the needle valve 71 is opened 
still further, the flow of air through the fittings 76 and 77 
decreases because additional air passes through the orifice 
79 and is exhausted to the atmosphere. 
The fitting 76 is connected to a jet venturi assembly 83 

mounted in the front panel 34. The jet venturi assembly 
consists of a body 84 which is provided with a venturi 
like passage 86 extending longitudinally therethrough 
having entrance and discharge ends. A cap 37 is threaded 
on the end of the body 84 having the entrance end and 
is provided with side openings 88 to permit air from com 
partment 33 to enter the entrance end of passage 86. The 
cap 87 has a nozzle 89 which is formed as an integral 
part of the cap 87. The nozzle 89 is provided with a flow 
passage 90 which is in axial alignment with and in front 
of the entrance end of the venturi-like passage 86 pro 
vided in the body 84. The jet venturi assembly 83 is 
mounted on the front panel 34 by a hollow receptacle 
like nut 91 which is mounted in the front panel 34 and 
threaded onto the body 84. 
Means is provided for measuring the pressure of the 

gases produced by the jet venturi assembly 83 and con 
sists of a manometer 92 which is also mounted on the 
front panel 34 by a bracket 93 and is provided with an 
inlet nipple 94. The manometer 92 includes a scale 95 
and a pointer 96 (see FIGURES 1 and 5). Another 
nipple 97 is mounted on the nipple 94 and is connected 
to a tube 98 which has its other end connected to a nipple 
99 threaded onto the body 84 and communicating with 
a passage 101 provided in the body 84. The fitting 77 of 
the flow rate valve 68 is connected by a tube 102 to a 
fitting 103 and mounted in the front panel 34. 
A plurality of openings C6 are provided in the front 

panel 34 and are arranged in a suitable manner such as 
in a circular pattern shown in FIGURE 1. These open 
ings 106 are provided to permit atmospheric air to enter 
the compartment 33. Suitable means is provided for filter 
ing the air entering the holes iO6 and consists of a disc 
i07 formed of a suitable material such as a porous 
ceramic and which is secured to the front panel by suit 
able means such as a bolt .08. Thus, it can be seen that 
the compartment 33 is a closed compartment and that all 
air entering the compartment must pass through the open 
ings 106 and through the filter disc 107. 
The cabinet 24 is also provided with a utility compart 

ment Eli above the U-shaped member 3 and above a 
plate 12 (See FIGURE 2) which has one end secured 
to the U-shaped member 31 by screws A3 and the other 
end secured to the rear wall 57 of the cabinet by screws 
154. A breathing unit assembly 156 and other apparatus 
which is used as part of the pulmonary therapy respirator 
is normally stored in the utility compartment ii. This 
breathing unit assembly consists of a large main airway 
tube 17 which is provided with a right angle fitting 18 
which is adapted to be placed in the receptacle 92 of the 
jet venturi assembly 93 mounted on the front panel 34 
as shown in broken lines in FIGURE 4. The other end 
of the tube 117 is connected to one end of a rigid curved 
metal tube 119 by a fitting 5 and the other end of the 
tube 119 is connected to the inlet of a nebulizer 20 of 
a type described in U.S. Letters Patent 3,172,406. The 
Outlet of the nebulizer 20 is connected to an exhalation 
valve assembly 121. 
The exhalation valve assembly 121 is similar to those 

described in U.S. Letters Patent 3,191,596 and includes 
a valve body 22 having inlet passage 123, outlet passage 
124, and a discharge passage 26 in communication with 
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each other. The outlet passage 24 is connected to a suit 
able patient adaptor such as a mouthpiece 127. The valve 
body 22 is formed with a valve seat S.25 between the in 
let and discharge passages 123 and 126. Flow through the 
discharge passage 26 is controlled by a valve member 128 
which is slidably mounted on a valve stem 129 for 
movement between open and closed positions with respect 
to the valve seat 125. The valve stem 29 is slidably 
mounted in a valve guiding member 3 disposed within 
the valve body 22. The lower extremity of the valve 
stem 129 is carried by a flexible diaphragm 132 which 
has its outer annular margin disposed between the lower 
extremity of the valve guiding member 3 and a cap 
133 which is threaded into the valve body as shown in 
FIGURE 6. The valve guiding member 13 is provided 
with wells E34 and 136 in which are disposed springs 
137 and 138, respectively, mounted coaxially of the valve 
stem 129. The cap 33 is provided with a fitting 39 
formed integral therewith which leads to one side of the 
diaphragm 132 so that air under pressure can be supplied 
to the diaphragm to urge the valve stem 29 and the valve 
member 128 in a forward direction to retain the valve 
member 128 in a closed position on the seat 25 in the 
valve body 22 to prevent the passage of air through the 
discharge passage 126. 
A small tube 144 is connected to the fitting 103 pro 

vided on the front panel 34 and is also connected to a 
fitting 146 provided on a manually operated plunger-type 
intermittent positive pressure breathing valve 147 mounted 
in the rigid tube B19. The valve 47 consists of a valve 
body 148 which extends diametrically through the tube 
19. The body is provided with a cylindrical bore 149 
which has side opening orifices 5E and 152 which com 
municate with the main flow passage 153 provided in the 
rigid tube 119. The body 48 is provided with a valve 
seat 54 which is adapted to be engaged by an O-ring 157 
carried by a valve plunger 58 to form a sealing arrange 
ment between the valve plunger 158 and the valve seat 
54. Means is provided for yieldably urging the plunger 
i58 to move the O-ring 57 out of sealing engagement 
with the valve seat 54 and consists of a spring 59 which 
has one end engaging the body 43 and has the other 
end disposed in a well 6 within the valve stem 158 and 
extending longitudinally thereof. Means is provided for re 
taining the plunger 158 within the bore 49 and consists 
of an O-ring 62 disposed in an annular groove 163 pro 
vided in the plunger. The upper portion of the body 148 
is necked slightly inwardly as shown in the drawing so 
that the O-ring engages the necked portion and serves 
to retain the plunger 158 within the bore. The plunger 
558 is provided with a mushroom-like head portion 158a 
which is adapted to be engaged by the hand. The O-ring 
162 also serves as an upper seal to prevent gases from 
escaping to the atmosphere. 
The nipple 146 is provided with a passage (not shown) 

which communicates with a small chamber 366 provided 
in the lower portion of the valve body 48 and which is 
adapted to communicate with the bore 149 provided in 
the valve body when the valve plunger 58 is out of en 
gagement with the valve seat 154. The chamber 166 also 
communicates with a passage (not shown) and a nipple 
E67 threaded into the body. A tube 68 has one end con 
nected to the nipple 67 and has the other end con 
nected to a T-shaped fitting 69. The fitting 69 is mounted 
on an inlet 171 of the nebulizer 20. The other leg of 
the T-shaped fitting 69 is connected by a tube 72 to 
the nipple 139 provided as a part of the exhalation valve 
assembly 21. 

Operation and use of the pulmonary therapy respirator 
may now be briefly described as follows. Let it be as 
Sumed that the console 11 is disposed within the carry 
ing case 12. To place the respirator in operation, it is 
merely necessary to open the latches 16 and to remove 
the cover 13 by utilizing the handle 19. Then, if desired, 
the console 1 can be lifted out of the base 14. The 
console i is then placed in the desired position. The 



3,460,532 
5 

rear door 58 is opened and the electrical cord 52 is re 
moved and plugged into a suitable outlet to start the 
compressor 41 in operation. The patient desiring to use 
the respirator then takes the breathing unit assembly 116 
out of the utility compartment 111 and plugs the fitting 
118 into the receptacle 93 and connects the hose 44 to 
the nipple or fitting 183 provided on the front panel 34. 
The patient then grasps the rigid member 19 which serves 
as a handle for the breathing unit assembly and places 
the mouthpiece 127 in his mouth and operates the valve 
147 to close it. 
The amount of air which is supplied to the patient for 

ventilating the lungs of the patient is controlled by the 
flow rate valve 68. Air under pressure Supplied by the 
air compressor 41 to the tube 64 is normally split up 
into three parts. One part is delivered through the nipple 
77, to the tube 102, to the tube 144, to the fitting 146, 
through the chamber 166, through the nipple i67, through 
the tube 168, to the T-shaped fitting 169, where again 
this flow is divided into two parts with one part being 
supplied to the nebulizer 120 to nebulize the bronchial 
dilator carried by the nebulizer 120 and the other part 
is supplied by a tube 72 to the exhalation valve 121 
to hold the exhalation valve 12 in a closed position. 
Another part of the air delivered by the tube 64 passes 

through the nipple 76, through the tube 82, to the jet 
nozzle 89, to deliver a high velocity jet of air into the 
venturi-like passage 86. The passage of the jet of air 
through the venturi-like passage 86 causes additional air 
molecules to be aspirated or entrained from within the 
compartment 35 and to be carried through the venturi-like 
passage 86 so that air under pressure is delivered to the 
main airway tube 117 through the rigid tube 119 to 
the nebulizer 120 where liquid particles of the bronchial 
dilator are picked up by the mainstream and carried into 
the exhalation valve 128. The mainstream gases with the 
bronchial dilator therein are delivered through the mouth 
piece 127 to the lungs of the patient. 
The flow of the other part of the gas delivered by the 

tube 64 is adjustable and is delivered to the atmosphere 
though the orifice 81 provided in the body 69. The rate 
of flow of this third part is adjusted by the positioning 
of the needle valve 71. When the needle valve 7 is in a 
closed position, the maximum amount of air is delivered 
to the jet nozle 89. This rate of flow can be decreased 
by gradually opening the needle valve 71 until the desired 
positive pressure is being supplied to the main tube 117. 
The flow of the mainstream gases to the patient con 

tinues only so long as the manually operated valve 147 
is held in a closed position. As soon as the plunger 158 
is released by the hand of the patient which is holding 
the rigid tube 19, the spring 159 urges the plunger 158 
to an open position to permit the air being supplied from 
the tube 44 to exhaust through the orifices 151 and 152 
into the mainstream passage 153. This causes the pres 
sure in the line 72 also to be reduced and the spring 138 
moves the valve stem away from the exhalation valve 
member 128 to permit the exhalation valve member 128 
to open and to thereby permit the patient to exhale 
through the mouthpiece and through the discharge 
opening 126 to the atmosphere. As Soon as the patient 
has completed exhaling, the patient again operates the 
plunger 158 to move it to a closed position which again 
closes the exhalation valve 2; So that the mainstream 
gases will again be delivered to the lungs of the patient. 
The same sequence of operation continues under the 
control of the patient as the patient operates the plunger 
158 of the manally operated valve 147. 

It should be pointed out that the compressor 41 is 
isolated or sealed off from the compartment 33 so that 
all of the air which enters the compressor must come into 
the compartment 33 through the filter 107 and is Sup 
plied by the tube 64 to the jet nozzle 39 as hereinbefore 
described. The additional atmospheric air which is en 
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come from the compartment 35 and must pass through 
the filter 107. 
As pointed out previously, the pressure of the gas 

supplied to the patient is controlled by the flow rate valve 
68. In one embodiment of the invention, the air com 
pressor 41 delivered at a constant pressure of approxi 
mately 24 p.s. i. to the flow rate control valve 68. When 
the knob 72 of the flow rate valve was in a position 
so that the dot shown on the knob is in alignment with the 
pointer shown on the front panel 34 (see FIGURE 1), 
the flow rate valve permitted air to be delivered to the 
main flow tube 117 at a pressure which increased as in 
dicated by the manometer 92 until a predetermined pres 
sure of 17 cm. of water was reached as shown by the 
pointer 96 in FIGURE 5. By adjusting the knob 72, this 
pressure was increased or decreased as shown from ap 
proximately 10 cm. of water pressure up to approximate 
ly 24 cm. of water pressure. 
The flow rate valve 68, in addition to determining the 

rate of flow of air to the patient, also determines the peak 
inspiratory pressure attainable. The velocity of the air 
passing from the jet nozzle 89 determines the number of 
molecules which are entrained from the atmosphere with 
in the compartment 33 and driven down the venturi-like 
passage 86. 

If, by chance, there should be changes in lung com 
pliance of the patient or in airway resistances or mechani 
cal resistances during inspiration, the jet venturi assembly 
83 acts as a pneumatic clutch and changes flow into pres 
Sure to overcome these resistances or obstructions, and 
when they disappear, the pneumtaic clutch changes pres 
Sure into flow again to ventilate the lungs of the patient. 
The jet venturi assembly 83 also acts as a safety de 

vice to prevent pressure from accumulating in the main 
breathing tube 217 beyond a predetermined pressure as, 
for example, 24 cm. of water pressure. For example, if 
it is assumed that the flow rate is adjusted for maximum 
delivery of air molecules to the tube 144, and to the 
venturi jet nozzle 89, the nozzle 89 produces a jet which 
sets up a molecule wall or barrier that moves towards the 
patient's airway. Should pressures develop in the lung 
or airway of the patient to equal this pressure, a retro 
gression of pressure waves causes a stationary barrier 
of air molecules at the throat of the venturi-like passage 
86 so that any additional air molecules above this pres 
sure escape to the atmosphere through the openings 88 
provided in the jet venturi assembly 83. Thus, it can be 
seen that the airway of the patient is always connected 
to the atmosphere through the entrainment apertures 86 
at the entrance of the venturi-like passage 86. The jet ven 
turi assembly 83, therefore, serves to provide a flexible 
pneumatic connection between the respirator and the 
patient. Thus, the maximum pressures which can be 
developed by the respirator are well within the safe 
physiological limits of the lungs of the patient. This is 
true because it has been established that a cough can 
develop pressures which are even higher than 160 cm. 
of water. 
The air compressor 41 is cooled by air which enters 

the large holes 29a provided in the bottom wall 29 of the 
cabinet 24. Additional air also enters the cabinet below 
the front panel 33 as shown by the arrows indicated in 
FIGURE 2. This air then enters the compressor compart 
ment 39, then passes upwardly and exits through the 
opening 57 in the rear wall 30. The rear door 53 cannot 
inadvertently be closed because before the compressor 
41 can be placed in operation, the power cord 52 must 
pass through the opening 54. 
The large rigid tube (19 serves as a handle for the 

breathing unit assembly which is relatively large and 
convenient to hold especially by the geriatiric patient who 
possibly may have an arthritic hand. The manually oper 
ated value 147 is positioned in the handle itself so that it 
can be readily depressed by such a patient merely by the 
palm of the hand. 
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In addition to the mode of operation hereinbefore de 
scribed in which the flow control valve is utilized for 
controlling the flow rate and also the peak inspiratory 
pressure available, the patient can utilize the flow con 
trol valve 68 for delivering the gases at a higher flow rate 
and then watching the manometer 92 to determine the 
peak inspiratory pressure desired and then releasing the 
manually operated intermittent positive pressure valve 68. 

It is apparent from the foregoing that there has been 
provided a new and improved pulmonary therapy respira 
tor which has many advantageous features. As pointed 
out previously, the console 11 can be readily placed in 
a carrying case so that it is readily portable. In addi 
tion, the operation of the respirator is relatively simple SO 
that it requires a minimum of teaching for plumonary 
therapy. It is also relatively simple in construction facili 
tating manufacture, maintenance and Servicing. The 
carrying case 12 and the console 11 are constructed in 
such a manner and can be formed of material So that 
they will readily fit into the decor of a patient's home. 

Although the respirator has herein been described as 
merely delivering atmospheric air to the patient, it 
should be appreciated that this same apparatus can be 
utilized for delivering oxygen-enriched air to the patient 
if so desired. This can be accomplished by utilizing a T 
connection at the point at which the fitting 118 is mounted 
on the front panel and supplying the oxygen to one leg 
of the T. 
We claim: 
1. In a respirator, a cabinet, a closed compartment 

formed in said cabinet, said compartment having an inlet 
opening to permit atmospheric air to enter the com 
partment, filter means disposed over the inlet opening 
in said compartment so that the atmospheric air entering 
the compartment is filtered, a compressor mounted in 
said cabinet outside of said compartment and having an 
inlet and an outlet, means connecting the inlet of the com 
pressor to the compartment for receiving air from the 
compartment, a body carried by said cabinet and mounted 
in said compartment having a venturi-like passage therein 
with an entrance end and a discharge end, means adapted 
to connect the discharge end of the venturi-like passage 
to the patient, a nozzle mounted on said body in Sub 
stantial alignment with said venturi-like passage and ad 
jacent the entrance end of the venturi-like passage, the 
entrance end of said venturi-like passage opening into 
said compartment, and means for supplying air from the 
outlet of said air compressor to said nozzle whereby said 
nozzle directs a jet of air through said venturi-like pas 
sage and causes air from the compartment to be carried 
through the venturi-like passage to Supply air under 
pressure to the patient. 

2. A respirator as in claim 1 together with a flow rate 
control valve carried by the cabinet and extending into 
the compartment, and means connecting said flow rate 
control valve to said means for Supplying air from the 
outlet of said air compressor to said nozzle to adjust the 
rate of flow of air through said nozzle. 

3. A respirator as in claim 1 wherein said compressor 
is mounted in the lower portion of said cabinet and 
wherein said compartment is disposed above the com 
pressor, and means disposed in the cabinet for storing 
the means for connecting the outlet of the venturi-like 
passage to the patient. 

4. A respirator as in claim 1 wherein said cabinet has 
a box-like configuration together with a carrying case 
adapted to receive said cabinet, said carrying case being 
formed in two removable parts, at least one of which 
slips over the cabinet, said one of Said parts having a 
carrying handle and means detachably connecting the 
two parts to form a unitary carrying case. 

5. In a respirator, a cabinet, a closed compartment 
formed in said cabinet, said compartment having an in 
let opening to permit atmospheric air to enter the com 
partment, a compressor mounted in said cabinet and hav 
ing an inlet and an outlet, means connecting the inlet of 
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the compressor to the compartment for receiving air from 
the compartment, a body carried by said cabinet having 
a venturi-like passage therein with an entrance end and 
a discharge end, means adapted to connect the discharge 
end to the venturi-like passage to the patient, a nozzle 
mounted on said body in substantial alignment with said 
venturi-like passage and adjacent the entrance end of the 
venturi-like passage, the entrance end of said venturi-like 
passage opening into said connpartment, and means for 
supplying air from the outlet of said air compressor to 
said nozzle whereby said nozzle directs a jet of air 
through said venturi-like passage and causes air from 
the compartment to be carried through the venturi-like 
passage to supply air under pressure to the patient, said 
means adapted to connect the discharge end of the ven 
turi-like passage to the patient including a valve body 
having an inlet passage, an outlet passage, and a dis 
charge passage in communication with each other, said 
valve body being formed with a valve seat between said 
inlet passage and said discharge passage, an exhalation 
valve member mounted in said valve body and adapted 
to engage said valve seat to prevent the flow of air 
through said discharge passage, a patient adapter con 
nected to the outlet passage of said valve body, main air 
way tube means connecting the discharge end of said 
venturi-like passage to said inlet passage of said valve 
body, diaphragm-operated means mounted in Said valve 
body and adapted to urge said valve member into a 
closed position, and a manually-operated valve movable 
between open and closed positions, said manually-op 
erated valve being connected to said valve body and to the 
outlet of said air compressor and in one position supply 
ing air from the compressor to said disphragm-operated 
means to retain said exhalation valve in a closed posi 
tion and in a second position permitting the exhalation 
valve member to open. 

6. A respirator as in claim 5 wherein said main airway 
tube means includes a rigid tube having a flow passage 
therein and wherein said manually-operated valve is 
mounted on said rigid tube. 

7. A respirator as in claim 6 wherein said manually 
operated valve includes a valve body having an orifice 
therein communicating with the passage in said rigid tube, 
a flow passage connecting the outlet of said compressor 
to said disphragm-operated means of the exhalation valve 
and a plunger slidably mounted in said last named valve 
body for movement between open and closed positions to 
permit the air from said compressor to either pass to said 
diaphragm-operated valve or to said orifice in said last 
named valve body. 

8. In a respirator, a cabinet, a closed compartment 
formed in said cabinet, said compartment having an in 
let opening to permit atmospheric air to enter the com 
partment, a compressor mounted in said cabinet and 
having an inlet and an outlet, means connecting the inlet 
of the compressor to the compartment for receiving air 
from the compartment, a body carried by said cabinet 
having a venturi-like passage therein with an entrance end 
and a discharge end, means adapted to connect the dis 
charge end of the venturi-like passage to the patient, a 
nozzle mounted on said body in substantial alignment 
with said venturi-like passage and adjacent the entrance 
end of the venturi-like passage, the entrance end of said 
venturi-like passage opening into said compartment, and 
means for Supplying air from the outlet of said air com 
pressor to said nozzle whereby said nozzle directs a jet 
of air through said venturi-like passage and causes air 
from the compartment to be carried through the venturi 
like passage to Supply air under pressure to the patient, 
Said means for connecting the discharge end of the ven 
turi-like passage to the patient including a flexible main 
air tube connected to the discharge end of the venturi 
like passage, a rigid tube connected to the flexible tube, 
an exhalation valve assembly connected to the rigid tube, 
said exhalation valve assembly including a valve body 
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having inlet, outlet and discharge passages in communica 
tion with each other, said valve body being formed with 
a valve seat disposed between the inlet passage and the 
discharge passage, a valve member mounted in the valve 
body movable between open and closed positions with 
respect to the valve seat to control the flow of air through 
said discharge passage, diaphragm-operated means for 
moving and retaining said valve member in a closed posi 
tion in engagement with said seat, a patient adapter 
mounted in said outlet passage, means connecting the 
inlet of the valve body to the rigid tube, said rigid tube 
having a passage therethrough, a manually-operated valve 
mounted in said rigid tube and having a flow passage 
therein, means connecting the flow passage to the outlet of 
the compressor, means connecting the flow passage to the 
exhalation valve assembly to Supply air under pressure 
to the diaphragm-operated valve means to retain the 
valve member in a closed position, said manually-op 
erated valve including valve means for permitting air in 
said flow passage to escape to the atmosphere to permit 
said exhalation valve member to move to an open position. 

9. A respirator as in claim 8 wherein said manually 
operated valve includes a valve body disposed in the rigid 
tube and having at least one orifice therein communicat 
ing with the passage in said rigid tube and a valve mem 
ber in said last named valve body being movable between 
open and closed positions, said last named valve mem 
ber in an open position permitting the air from said flow 
passage to pass through said orifice into the passage in 
said tube and in a closed position preventing the flow of 
air through said orifice. 

10. A respirator as in claim 8 together with a flow 
control valve carried by the cabinet, said flow control 
valve including means connected to Said means for Sup 
plying air from the outlet of the air compressor to the 
nozzle for adjusting the rate of flow of air to the nozzle. 

11. In a respirator, a cabinet, a compressor mounted 
in said cabinet and having an inlet and an outlet, means 
connecting the inlet of the compressor to the atmosphere, 
a body having a venturi-like passage therein with entrance 
and discharge ends, a nozzle mounted on said body in 
substantial alignment with said venturi-like passage, the 
entrance end of said venturi-like passage opening into the 
atmosphere, means for Supplying air from the outlet of 
the air compressor to said nozzle whereby said nozzle 
directs a jet of air into the entrance end of said venturi 
like passage and causes additional atmospheric air to be 
entrained therein to be discharged from the discharge 
end of the body, means adapted to connect the outlet in 
the venturi-like passage to the patient, and means for 
controlling the rate of flow of air from the air com 
pressor to the nozzle, said means for connecting the outlet 
end of the venturi-like passage to the patient including a 
main flexible air tube connected to said air compressor, a 
rigid tube having a flow passage therein connected to said 
main air tube, exhalation valve means connected to said 
rigid tube, a valve body, said valve body having an inlet 
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passage, an outlet passage and a discharge passage in 
communication with each other, means connecting the 
inlet passage to the rigid tube, a patient adapter connecting 
the outlet passage to the patient, said valve body being 
formed with a valve seat between said inlet passage and 
said discharge passage, an exhalation valve member mov 
able between open and closed positions with respect to 
the valve seat, diaphragm-operated means for moving 
the valve member toward a closed position, a manually 
operated valve carried by said rigid tube, said manually 
operated valve including a valve body extending dia 
metrically through said rigid tube, said last named valve 
body having an orifice therein in communication with the 
passage in said rigid tube, said last named valve body 
being formed with a flow passage therein in communica 
tion with said orifice in said last named valve body, said 
last named valve body being formed with a valve seat 
between said flow passage and said orifice, a plunger re 
movable between open and closed positions with respect 
to said last named valve seat, means connecting said flow 
passage to the outlet of said air compressor, means con 
necting said flow passage to the diaphragm-operated 
means of the exhalation valve assembly whereby when 
said plunger of said manually-operated valve is in a closed 
position, air under pressure is supplied to said diaphragm 
operated means to retain said exhalation valve member in 
a closed position, and when said valve member of said 
manually-operated valve is in a closed position, air in 
the flow passage coming from the air compressor is per 
mitted to pass through said orifice itno the passage in 
said rigid tube to thereby permit said exhalation valve 
member to move into an open position. 

12. A respirator as in claim 11 wherein said plunger 
of said manually-operated valve extends outside of the 
rigid tube to permit the same to be engaged by the hand 
of the patient, together with means yieldably urging said 
plunger to an open position. 
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