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UNITED STATES 
MAORICE LESIEUR, 

1,682,344 

PATENT OFFICE. 
OF PARIS, FRANCE. 

APPARATUS FOR THE suBCUTANEOUS INJECTION OF OXYGEN OR OTHER, GASES. 

Application filed April 5, 1924, Serial No. 

: The principal object of this invention is to 
provide a new and improved apparatus for 
the use of physicians and surgeons for sub 
cutaneous injections of oxygen or other gases 
in measured quantities under compression 
into the human body. 
A further object is to include in such an ap 

paratus, one or more pressure reducing de 
vices, to reduce the pressure of the gas Sup 
plied to the subcutaneous injection needle. 
These and such further objects, as the pro 

vision of a compact, portable device, the Con 
struction of which will insure safety, reliabil 
ity and precision in operation will be readily 
understood by those skilled in the art to which 
this invention relates, from the following 
specification of an illustration or example and 
by refernece to the accompanying, drawing 
forming a part hereof, and in which: 
Fig.1 is a side elevation of an example of 

an apparatus constructed in accordance with 
the principles of my invention. 

Fig. 2 is a plan view of the structure shown 
in Fig. 1. '' . . . . . 

Fig. 3 is a horizontal section through the 
closure for the gas container. 

Figs. 4 and 5 are sections on the lines 4 4. 
and 5-5 of Fig. 2. . . . . 

Fig. 6 is a section on the line 6-6 of Fig. 4. 
Fig. 7 is a section on the line 7-7 of Fig. 2, 

and 
Fig. 8 is a section on the line 8-8 of Fig. 7. 
Fig. 9 is a plan view of the low pressure 

gauge with the dial removed therefon and 
Fig. 10 is a section on the line 10-10 Of 

Fig. 9. 
in the example illustrated, the gas contain 

er or flask A, filled with oxygen or other gas 
under high pressure, to be administered, is 
closed by means of a valved fitting, B, and is detachably secured to any suitable base 4 by 
means of a strap or collara, provided With a 
wing or thumb screw a, pivotally secured to 
the strap and adapted to be moved intol' Out 
of the forked end a of said strap. The fit: 
ting B is provided with a valve B operated 
by the knirled nut B", and has a laterally ex 
tending branch B". A three Way connection 
C has one of its branches connected to the 
fitting B by means of a small tube b: the Sec 
ond branch of said connection leads to a pres 
sure gauge D for registering the pressure in 
the gas container A; and the third branch of 
said connection is connected with a first pres 
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sure reducer E. A. tube e leads the gas from 
the reducer E to a second pressure reducer F, 
from which the gas passes through a connect 
ing tube G to a measuring cock H. A plus 
and minus pressure recording gauge Kis con 
nected to the measuring cock H. 
The first pressure reduce E as shown in 

Fig. 4 of the drawings, is provided with a 
small conduit e' through which the gas, from 
the three-way connection C and the gas con 
tainer A, passes into the chamber 16 defined 
by the casing of the reducer and a diaphragm 

N 9. Seated within a suitable recess formed in 
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the lower end of an adjusting screw 3, mount 
edin a pivoted lever 3, is a small disc 2 of any 
suitable packing material which is adapted to 
close the mouth of the conduite'. One end of 

0 

the lever 3 is provided with an adjusting 
Screw 4 to regulate the pressure of a counter 
Spring 18 which serves to normally urge the 
pivoted lever 3 in a clockwise direction about 
a pivot 3, Fig. 4, and hold the disc 2 seated 
upon the mouth of the conduite'. The other 
end of the lever 3 has pivotally secured there 
to the upper end of a Small thrust member 
7, the lower pointed end of which rests upon 
the widened end of a Swinging lever 5. The 
widened end of the lever 5 is supported upon 
the base of the reducer E by a pair of spaced 
pins 6 and is normally urged by the pressure 
of the thrust member 7, about said pins as a 
fulcrum, in a clockwise direction to cause the 
other end of the lever 5 to be normally held 
with a yielding pressure (due to the spring 
18) against a diaphragm 9 Secured between 
the casing of the reducer and a cover 11; said 
diapnragm and cover being held Securely in 
place by a nut 10. A spring 14 is arranged 
between the upper face of the diaphragm 9 
and the inner face of the cover 11. The ten 
sion of the Spring 14 is calculated SO as to Se 
cure an automatic Operation of the reducer 
and insure a predetermined pressure, for ex 
ample, one kilogram per Square centimetre, 
within the chamber 16. If the pressure with 
in said chamber falls below the desired 
amount, the diaphragm 9 will move down 
wardly and the spring 14 will press the dia 
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hragm against the lever 5 causing it to move se s s 

in a counter clockwise direction upon the pins 
6 as a fulcrum, and moving the lever 3' by 
means of the member 7 against the action of 
the spring 18, in a counter clockwise direc 
tion, thus causing the packing disc 2 to Open 
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the conduite'. An excess of pressure within 
the chamber 16 will produce a reverse move 
ment of the parts. 
The gas passes from the chamber 16 by the 

small orifice 18 to the tube e, by which it is 
conducted to the second reducer F. The re 
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ducer F (Fig. 5) serves to further reduce 
the pressure of the gas and is similar in con 
struction and operation to the reducer E, 
with the exception that the tension of the 
spring 14 is less than that of the spring 14 
and can be adjusted by means of a screw 12. 
The screw 12 is mounted in the top of the 
cover 11 and presses against the upper end 
of a button 13 to compress the spring 14 coin 
fined between said button 13 and a circular 
plate 15 bearing against the upper face of 
the diaphragm 9. The lower end of a but 
ton 17 secured on said diaphragm bears 
against lever 5. The remainder of the re 
ducer F is similar in construction and 
operation to the reducer E and the parts 
thereof bear similar reference characters. 
It will be seen that the first reducer E 
produces a given decrease of the gas pres 
sure, whereas the second reducer Fallows of 
the gas pressure being further decreased and 
finely regulated. . . . . . 

After passing through the Second reducer 
F, the gas passes through the tube G, which is 
constructed of flexible material, so that in 
case of excessive pressure, the tube will burst 
and thereby act as a safety valve. The tube 
G conducts the gas to the measuring cock H. 
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which consists of a valve casing 19, having a 
tapered valve plug or key 20 rotatably mount 
ed therein; a graduated disc 21 secured to 
said valve casing; and a handle 22 and needle 
23, secured to the stem of the valve plug by a 
lock nut 24. The gas, from the tube G passes 
into a conduit 25, provided in the valve cas 
ing 19, and is led thereby to conduit 27 formed 
in the valve plug, from which conduit it 
passes to the annular groove 28 formed in the 
periphery of Said plug and in registry with 
the exit orifice 29 provided in the valve cas 
ing. The annular groove 28 which ends at 
about three quarters of the circumference of 
the plug 20 from the conduit 27, is of progres sively decreasing depth from said conduit, 
and the remaining ungrooved quarter cir 
cumference of said plug form the closure for 
the valve H. It will be obvious that the quan 
tity of gas allowed to pass through the cock H 
in a given time, will depend upon the depth of 
that portion of the groove 28 which com 
municates with the exit orifice 29 therefor; 
the graduations of the scale 21 being arranged 
to correspond with the extent of the opening 
of said valve. The orifice 29 leads to the con 
nection for the tube 54 to which the subcu 
taneous injunction needle 55 is attached, and 
a conduit 32, which leads from said connec 
tions, connects with a chamber 30 with which 
the pressure gauge Kis connected by the pipe 
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33. The pressure gauge K is arranged to in 
dicate pressures above or below atmospheric, 
and is provided with an expanding pressure 
chamber 34 to which the gas is led by the pipe 
33. A lever 35 is pivotally supported upon 
the under side of a plate 36 and rests upon 
the upper wall of the diaphragmbox 34; said 
lever is provided with an upwardly extending 
fingel' 37 which engages within an elongated 
slot 38 of a gear secured 39. The teeth of the 
gear sector 39 mesh with a small pinion 40 se 
cured upon the shaft 41 which projects 
through the dial 42 and has secured to its 
outer end the indicating needle 43. An ad 
justing screw 44 is threaded into a lug 45 pro 
jecting upwardly from the base of the casing 
of the gauge and its inner end is adapted to be 
engaged with the lower inclined face 46 of a 
lug 47 which projects downwardly from the 
plate 36, to permit said plate to be raised when 
the screw 44 is screwed in Wardly, and vice 
versa, so as to enable the lever 35 to be ad 
justed relatively to the diaphragm box 34. 
The operation and use of the complete ap 

paratus is as follows: If a subcutaneous in 

so 
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jection of oxygen or other gas is to be ad 
ministered, the needle 55 is inserted into the 
patient, at the desired point, as for any other 
injection; the needle of the measuring cock 
H being brought to the Zero position before 
the needle is inserted. The valve B of the clo 
sure B is opened and the cock H is then 
opened slowly until the desired flow of gas, 
as indicated by the scale 21 is obtained. The 
high pressure of the gas within the container 
A is automatically reduced to a pressure suf 
ficiently low for safe injections, by the oper 
ation of the pressure reducers E and F, and 
as the quantity of gas flowing through the 
cock for the different adjustments of the valve 
plug in a given time, may be accurately de 
termined, the amount of gas injected is de 
telmined by the reading of the needle 23 and 
the length of time the gas is permitted to 
flow. The readings of pressure gauge H fur 
nishes a means for determining the presence 
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of obstructions to the flow of the gas such as 
caused by the insertion of the needle into 
specially resisting tissue (muscle or apone 
vrose); or by the presence of a foreign sub 5 
stance, such as a fatty particle, clogging the 
opening of the needle. 
I desire that the foregoing description be 

understood as illustrative only and not limit 
ed to the particular example herein disclosed 120 
and that changes, variations and modifica 
tions may be resorted to without departing 
from the spirit of my invention. 
Having thus described my invention, I de 

clare that what I claim as new and desire to 

1. In an apparatus for the injection of gas, 
a container adapted to contain a quantity of 
gas under pressure, a hypodermic needle, con 

secure by Letters Patent of the United States 
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necting means leading from said container to 
said needle, said connecting means including a 
pressure reducer, a measuring cock, and a 
safety device interposed therebetween, said 
safety device being adapted to break the con 
nection between said pressure reducer and 
said measuring cock and thereby stop the 
flow of gas to the measuring cock when the 
pressure of gas passing to said measuring 
cock exceeds a predetermined amount. 

2. In an apparatus for subcutaneous injec 
tion of gas, a container adapted to contain a 
quantity of said gas under pressure, a hypo 
dermic needle, connecting means leading from 
said container to said needle, said connecting 
means including a pressure reducer adapted 
to reduce the pressure of gas flowing to said 
needle to a predetermined low pressure, and a 
flexible tube interposed between said pressure 

20 reducer and said needle, the walls of Said 
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tube being of such strength that they will 
burst if the pressure of gas in the tube exceeds 
a predetermined amount. - - 

3. In an apparatus for the injection of gas, 
a container adapted to contain a quantity of 
gas under pressure, a hypodermic needle, con 
necting means leading from Said container to 
said needle, said connecting means including 
a pressure reducer, a measuring cock, and a 
safety device interposed therebetween, said 
Safety device being adapted to break the con 
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nection between said pressure reducer and 
said measuring cock and thereby stop the flow 
of gas to the measuring cock when the pres 
Sure of gas passing to said measuring cock ex- 35. 
ceeds a predetermined amount, and a pres 
Sure gauge adapted to register pressures both 
above and below atmospheric. 
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