
July 10, 1962 E. M., SPEARS ETAL 3,043,302 
FLOW CONTROL UNIT FOR PORTABLE INHALATORS 

Filed May 8, 1958 

NetNSXSXYXNSN as 
XX 

Y3: S 

|463: TN N s 33 
73 

trial s 
77/7, , 7. 28 NT %N34 4 4s ... a? S. N 2% 

SiS SS 8: 
S 8. 

2 

SSX, 
3:S 

N Sill. N 33 39 1. NIN sea, Ego. 1 49 5e as 129A%26722aoy. 

  

  

    

  

    

  

  

    

      

    

  

  

  

    

  

      

  



United States Patent Office 3,043,362 
Paiented July 10, 1962 

3,043,302 
FLOW CONTROL UNET FOR PSERTABLE 

NAACRS 
Earl M. Spears, Ann Arbor, and Waldo Papsdorf, Cin 

tola, Mich., assignors to Cxy-Gear corporates, Chi 
cago, H., a corporation of Eiaois 

Fied May 8, 1958, Ser. No. 733,987 
7 Caias. (C. ii.28 203) 

The invention relates to improvements in inhalators, 
and more particularly to the construction and assembly 
of a portable inhalator or respirator of a character adapted 
to accommodate a small-size standard type of pressurized 
OXygen cylinder, and having a novelly constructed flow 
control unit therein. 
The apparatus selected for purposes of illustration and 

shown in the accompanying drawing, is mounted in an 
assembled condition ready for immediate use in a suitable 
carrying case. This case is of a size and shape to receive, 
compactly arranged therein, a small-size conventional 
OXygen cylinder, the novel flow-control unit and the usual 
face mask and its flexible hose connecting it to the con 
trol unit. Because of its compactness and lightness in 
Weight, the apparatus may thus be transported easily or 
readily stored, and it may be quickly put to use with a 
minimum of time and effort. 
The flow-control unit which embodies the features of 

the present invention, is of a type that may be secured 
firmly in the carrying case and does not require sensitive 
manipulation while in operation. It includes a novel pre 
set diaphragm valve structure which is entirely automatic 
in its operation, and which functions to perform the dual 
function of regulating the rate of the flow of oxygen to 
the mask and of shutting off the flow of oxygen in the 
event the pressure becomes dangerously excessive. As is 
well understood, any excessive pressure on the lungs re 
Sulting from the uncontrolled flow of oxygen thereto may 
result in rupturing or otherwise injuring the delicate lung 
tissue. Heretofore, such dual regulation of the oxygen 
flow has been accomplished by the use of two or more 
distinct, separate and complicated flow-control mecha 
nisms, the use of which involves an amount of equipment 
unsuited for compact installation in a carrying case unit 
requiring no assembly operations prior to use. 
The use of portable inhalators of known types requires 

the high degree of skill of persons trained in the use of 
medical oxygen equipment. Furthermore, known types 
of portable inhalators require the inclusion of a re 
breather bag in the fluid line to the mask, the use of 
which permits carbon dioxide to be mixed with the oxy 
gen flowing to the mask. The portable inhalator de 
scribed and claimed herein is suitable for use by non 
technical personnel, such as athletes, operators of small 
gymnasiums and the like, operators of motor vehicles and 
small aircraft, and many others, without technical train 
ing in the use and operation of medical oxygen equip 
ment. Also, the portable inhalator described and claimed 
herein enables the delivery of substantially pure oxygen 
to the mask. 
An object of the invention is to provide a portable in 

halator which is light in weight, compact, is easily set up 
for use, may be readily stored, and which includes novel 
means to regulate the flow of oxygen. 
Another object is to provide a novel flow-control unit 

with novel tamper-proof means to mount an oxygen 
cylinder directly thereon. 
Another object is to provide a novelly constructed and 

assembled flow and pressure control valve unit. 
Still another object is to provide a novel flow-control 

valve unit of a character that may be mounted firmly in 
a carrying case and which has means to receive and 
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mount an oxygen cylinder firmly in place in the case and 
in flow communication with the unit. 
Another object is to provide portable oxygen equip 

ment having means therein to exhaust carbon dioxide to 
the atmosphere. 
Another object is to provide a portable inhalator of the 

character described which is inexpensive to construct, 
easy to service, safe in operation, and very efficient in use. 
With the foregoing and other objects in view which will 

appear as the description proceeds, the invention consists 
of certain novel features of construction, arrangement 
and a combination of parts hereinafter fully described, 
illustrated in the accompanying drawings, and particu 
larly pointed out in the appended claims, it being under 
stood that various changes in form, proportion, size and 
minor details of the structure may be made without de 
parting from the spirit or sacrificing any of the advan 
tages of the invention. 
For the purpose of facilitating an understanding of the 

invention, a preferred embodiment is illustrated in the 
accompanying drawings, from an inspection of which, 
when considered in connection with the following de 
scription, the invention, its mode of construction, assem 
bly and operation, and many of its advantages should be 

5 readily understood and appreciated. 
Referring to the drawings in which the same characters 

of reference are employed to indicate corresponding or 
similar parts throughout the several figures of the draw 
1ngS: 
FIGURE 1 is a perspective view of a portable inhalator 

embodying the features of the present invention and 
showing a portion of the carrying case broken away. 
FIGURE 2 is a central horizontal sectional view of 

the automatic flow-control unit, showing a portion of 
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the attached oxygen cylinder mounted therein and the 
valve elements in the positions assumed when the inhala 
tor is not in use. 
FiGURE 3 is a fragmentary sectional view similar to 

FIGURE 2, showing the valve elements in an open flow 
control position. 
FIGURE 4 is a fragmentary end elevational view, 

viewed in the direction of the arrows on line 4-4 of 
FIGURE 2, 
The inhalator assembly is mounted within a suitable 

carrying case , which, in the present disclosure, com 
prises a shallow, substantially rectangular container por 
tion 12 including a bottom wall 3, side walls 14, and 
end walls 5. A cover 16, having a perimeter fiange 
thereon, may be hinged or otherwise connected to the 
container portion 12, or it may be entirely removable 
therefrom. 
Mounted within the container portion of the carrying 

case is a flow-control unit 7, a fluid cylinder 8, a mask 
19 and its connecting hose 2. The mask, hose and 
fluid cylinder are of types commercially available and, 
as best shown in FiGURE 2, the cylinder, which in this 
instance may contain liquified oxygen at an initial pres 
Sure of substantially eighteen hundred (1,800) pounds, 
has a normally closed valve outlet nozzle 22 which in 
cludes a valve element 23, and a relatively movable 
complemental valve fitting 24, which also serves as means 
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to mount the cylinder on the flow-control unit 7 in a 
manner to be described presently. m 
The flow-control unit 17, which includes a body 25 

preferably fabricated from a solid substantially rectangu 
lar block of metal, such as aluminum, is secured firmly 
to the inside face of the container bottom wall 3, and 
adjacent to one end in any suitable manner, as, for ex 
ample, by means of screws or bolts 26. The body 25 is 
Suitably bored, drilled, tapped, and recessed in a manner 
to be more fully described so as to afford numerous 
cavities and passages therein within which the various 



3,043,302 
3. 

parts of the valve structure and component parts of the 
inhalator assembly are mounted. 

Referring particularly to FIGURE 2, the body 25 has 
a tapped recess 27 extending inwardly from one end face 
28 thereof and within the inner end of which is seated 
an annular packing gland 29, preferably of pressed fiber. 
An axially aligned bore or flow passageway 31 of re 
duced diameter extends inwardly from the inner end of 
the recess, 27. This flow passageway 31 is in communi 
cation at its innermost extremity with the smallest di 
ameter bore of a multiple-diameter bore arranged per 
pendicular to the tapped recess 27 and comprised of 
bore portions 32, 33, and 34, the latter opening onto a 
side face 35 of the block. This multi-diameter bore is 
adapted to mount a flow-control valve structure to be 
described presently. - 
The tapped recess 27 is adapted to receive, threaded 

therein, the externally threaded end of the cylinder out 
let closure fitting 24 so as to mount the fluid cylinder 
18 firmly on the flow-control unit 7 in the position 
best shown in FIGURE 1. The fitting 24 is secured 
against unintended displacement by a set screw 37 thread 
ed into the unit body 25 from the adjacent side face 
thereof. Tampering with the set screw 37 is prevented 
by placing thereover a circular plate 38, which is seated 
in a shallow recess 39 having a downwardly outwardly 
diverging side wall to frictionally engage the perimeter 
of the plate. It is to be noted, see FIGURE 4, that 
a segment of the circular plate 38 projects beyond the 
body end face 28 so as to permit it to be engaged readily 
to facilitate its removal for cylinder replacement. To 
open and close the valved cylinder outlet 23, the cylin 
der is rotated relative to the held closure fitting 24, as 
is well understood in the art. A pressure gauge 36 is in 
communication with the flow passageway 31 through a 
bore 4 . - 

Also mounted on the body 25 and extending outwardly 
from the end face 28 is a sleeve fitting or nipple 42 to 
which the mask hose 21 is attached. The nipple is in 
direct communication with the intermedaite bore por 
tion 33 through a flow passageway 43. 

The flow-control valve structure referred to herein 
above and mounted in the multiple diameter bore 32,33, 
and 34, comprises a headed fitting 44 externally threaded 
at one end to be threadingly received in the smallest 
diameter bore 32 which is internally threaded for a part 
of its length. A cylindrical filter screen 45 is enclosed 
within said bore 32 beneath the fitting 44, and said fitting 
has an axial bore 46 extending inwardly from its mounted 
end and terminating in a small axial port 47 opening 
through the head end 48 of said fitting. 
A diaphragm 49, of rubber or like flexible material, 

is seated against an internal shoulder 51 formed at the 
juncture of the intermediate and larger bore portions 
33-34, and it is secured in place about its perimeter by 
a circular plug 52 fitted into said larger bore 34 and 
held in place preferably by spot swagings 53. Said dia 
phragm is reinforced in its medial area by face plates 
54 and 55, arranged on opposed faces thereof and Se 
cured in place thereon by the mounted end of a shoul 
dered valve stem 56 which extends in the direction of 
and is axially aligned with the fitting 44. . . . . . 
The free end of the stem 56 is suitably tapered, as at 

57, for seating on an annular valve seat 58 formed on 
the top face of the fitting head 48 and surrounding the 
axial port 47 therein. A pin 59 of a diameter Smaller 
than the axial port 47 is carried firmly on the tapered 
stem end 57 and it extends through said port at all times. 
The free end of this pin 59 has abutment with a ball valve 
element 61 arranged in the fitting bore 46, which element 
is adapted, under certain conditions of operation, to seat 
against the inside face of the head end 48 of the said 
fitting so as to close the axial port 47. - 
A pressure spring 62 for regulating the diaphragm 49 

is mounted in an axial bore -63 in the plug 52. One 
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end of this spring bears against the diaphragm and its 
other end abuts a screw 64 threaded into the bore 63 and 
adapted to be adjusted manually to increase or decrease 
the tension of the spring on the diaphragm. 
The valve structure is operable to regulate the flow 

of oxygen from the fluid cylinder 18 to the mask 19. 
The intermediate bore 33 in the valve body 25 serves as 
a flow regulator chamber into which the oxygen flowing 
through the axial port 47 is accumulated under pressure 
while the mask is in use. - 

During normal operation of the valve assembly, the 
ball valve element 61 is held off of its seat by the pin 
59. Substantially uniform flow at a predetermined pres 
Sure determined by the setting of the screw 64 is, how 
ever, maintained by the position assumed by the tapered 
end 57 of the stem 56 with respect to its seat 58. How 
ever, should the pressure be in excess of the pressure de 
termined to be safe for the patient upon whom the mask 
is fitted, the diaphragm 49 moves against and compresses 
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having a passageway constituting a communicating pas 
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the regulator spring 62 sufficient to permit the ball valve 
element 61 to seat and close the axial port 47. As soon 
as the flow of oxygen out of the regulator. chamber 33 
through nipple 42 has reduced the pressure in the cham 
ber to normal, the regulator spring 62 again functions 
to move the diaphragm in a direction to carry the ball 
valve element out of port closing position. 
The mask 19 is of a character adapted to fit over the 

nose and mouth in such manner that the oxygen flowing 
thereinto is delivered in close proximity to the nose and 
it is provided with a pair of exhaust ports 65 in the area 
of the mouth to allow for the direct flow of carbon di 
oxide to be exhaled into the atmosphere. 

It is believed that our invention, its mode of construc 
tion and assembly, and many of its advantages should be 
readily understood from the foregoing without further 
description, and it should also be manifest that while a 
preferred embodiment of the invention has been shown 
and described for illustrative purposes, the structural de 
tails are nevertheless capable of wide variation within the 
purview of our invention as defined in the appended 
claims. - 

What We claim and desire to secure by Letters Patent 
of the United States is the following: 

1. A fluid flow-control valve comprising, in combina 
tion, a substantially solid body, an inlet passageway and 
an outlet in said body, a pressure regulator chamber in 
said body between the inlet and the outlet, a valve fitting 

Sage between the inlet passageway and pressure regulator 
chamber, said communicating passageway having a valve 
seat at each end thereof, a diaphragm in said chamber, 
an abutment in said body in opposed relation to one 
face of said diaphragm, a valve stem carried by and ex 
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tending from the other face of said diaphragm, a spring 
interposed between said abutment and diaphragm to nor 
mally urge the valve stem in a direction to seat the valve 
Sten on one of the valve seats, a pin on the free end 
of the said stem projecting loosely through the communi 
cating passageway, and a ball valve element in said fitting 
to coact with the other valve seat for closing the com 
municating passageway, said pin normally holding the 
ball valve element in non-seating position, and the dia 
phragm being responsive to pressure in the pressure reg 
ulator chamber to control the relative position of the 
valve stem with respect to its valve seat and to permit 
seating of the ball valve element when excessive pres 
sure is present in the pressure regulating chamber. 

2. A fluid flow-control valve comprising, in combina 
tion, a body, an inlet passageway and an outlet in said 
body, a pressure regulator chamber in said body in com 
munication with the outlet, a communicating passageway 
between the inlet- passageway and pressure regulator. 
chamber, said communicating passageway having a valve 
seat at each end thereof, a diaphragm in said chamber, 
an abutment in said body in opposed relation to one 
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face of said diaphragm, a valve stem carried by and 
extending from the other face of said diaphragm, resilient 
means interposed between said abutment and diaphragm 
to normally urge the diaphragm and valve stem in a di 
rection to seat the valve stem on one of the valve seats, 
a pin on the free end of said stem projecting loosely 
through the communicating passageway, and a ball valve 
element in said fitting arranged to coact with the other 
valve seat for closing the communicating passageway, 
said pin normally holding the ball valve element in non 
seating position, and the diaphragm being responsive to 
pressure in the pressure regulator chamber to control the 
relative position of the valve stem with respect to its 
valve seat and to permit seating of the ball valve ele 
ment when excessive pressure is present in the pressure 
regulating chamber. 

3. A fluid flow-control valve comprising, in combina 
tion, a body, an inlet and an outlet in said body, a pres 
sure regulator chamber in said body in communication 
with the outlet, a valve fitting having a port therein con 
stituting a communicating passageway between the inlet 
and pressure regulator chamber, said communicating pas 
sageway having a valve seat at each end thereof, a dia 
phragm in said chamber, an abutment in said body in 
opposed relation to one face of the diaphragm, a valve 
stem projecting from the other face of the diaphragm, a 
spring interposed between said abutment and the dia 
phragm to normally urge the valve stem in a direction to 
seat on one of the valve seats for closing the passageway, 
an extension on the free end of the said stem projecting 
loosely through the communicating passageway, a valve 
element in said fitting arranged to coact with the other 
valve seat for closing the communicating passageway, said 
extension normally holding the valve element in non 
seating position, and the diaphragm being responsive to 
fluid pressure in the pressure regulator chamber to control 
the relative position of the valve stem with respect to its 
valve seat and to permit seating of the valve element 
when excessive pressure is present in the pressure regulat 
ing chamber. 

4. A fluid flow-control valve comprising, in combina 
tion, a body, a pressure regulating chamber in said body, 
said chamber having a fluid inlet and an outlet, a dia 
phragm in said chamber, a first normally closed dia 
phragm controlled valve element in said inlet adapted to 
open in response to the pressure of fluid delivered to 
said inlet for admitting fluid to said chamber, said dia 
phragm being responsive to the fluid pressure in said 
chamber for regulating the degree of opening of said 
valve element, and a second valve element operably con 
nected with the diaphragm controlled valve element 
effective to shut off the flow of fluid to said chamber 
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when the pressure in said chamber exceeds a predeter 
mined maximum. 

5. A fluid flow-controlled valve comprising in combina 
tion, a body, a pressure regulating chamber in said body, 
said chamber having a fluid inlet and an outlet, a valve 
element normally closing said fluid inlet and movable 
into an open condition in response to fluid flow in said 
inlet to admit fluid into the chamber, diaphragm means 
connected to said valve element and responsive to fluid 
pressure in said chamber for adjusting the position of said 
valve element to regulate the flow of fluid to said cham 
ber, and a normally open auxiliary valve element in said 
inlet operably connected with said diaphragm means and 
operable in response to movement of the first named 
valve element into maximum open position to shut off 
the flow of fluid to said chamber. 

6. In a portable inhalator including a flow-control unit 
and a pressurized fluid cylinder having an outlet mounted 
on and in communication with the flow-control unit, said 
unit comprising a normally inaccessible valve assembly 
mounted in said flow-control unit and through which 
fluid flowing through the unit passes, said unit having a 
fluid inlet and an outlet, a pair of valve elements in said 
inlet, a pressure actuated diaphragm in said unit and con 
nected with said valve elements, said diaphragm being 
responsive to fluid pressure in the unit for operating a 
first of said valve elements to control the rate of the flow 
of fluid through the unit, and the second of said valve 
elements being operable in response to excessive fluid 
pressure on said diaphragm to stop the flow of fluid 
through the inlet. 

7. in a portable inhalator including a flow-control unit 
and a pressurized fluid cylinder having an outlet in com 
munication with an inlet to the flow-control unit, said unit 
comprising a multiple valve assembly mounted in said 
inlet and through which fluid flowing through the unit 
passes a pair of valve elements in said assembly, a pres 
Sure actuated valve operating diaphragm in said assembly 
responsive to fluid pressure in the unit for positioning a 
first of said valve elements to regulate the rate of flow 
of fluid through the inlet, and a second of said valve ele 
ments being operable in response to excessive fluid pres 
Sure on said diaphragm to stop the flow of fluid from the cylinder. 
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