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The present invention relates to a novel meth-
"od for the generation of gas for medical purposes
and to a syringe for the application of the gen-
erated gas.

In medicine the use of gas for therapeutic pur-
poses has become a well-known practice, where-
by in many cases the application of the gas is
effected by means of a syringe. The syringes
which have been used hitherto have been filled
with the gas in exactly the same way as an ordi-
nary squirt or syringe is filled with liquid. That
is to say, the syringe had to be connected to a
storage tank for the gas, whereupon the gas was
sucked into the syringe through backward pull-
ing of the piston. The syringe can then be em-
ployed in the customary fashion, or pushed info

‘an infiltration cannula and applied that way.

However, this known method of applying the
gas has serious disadvantages, as it makes a con-
trol, both as regards the quantity and quality of
the gas, well-nigh impossible. But for medical
purposes a control of this kind appears to be of
greatest value, so that a careful application of
the gas is absoluteély necessary. Furthermore,
the possibility of strictest control is a condition
for scientific research work regarding the result
of such gas treatments, considering that in work
of this kind it hag to be accurately determined in
what condition, composition, concentration and
at what pressure and temperature a definitely
defined quantity of gas has been applied, as the
correct ascertainment of all of these values is of
utmost importance for the treatment and its con-
trollable result. For gas-syringes of the known
type a controlling possibility like this does prac-
tically not exist. Already when a syringe is be-
ing filled with the gas from a storage tank there
never seems to be an absolute certainty that the
gas in the tank is actually the one that is needed,
and even less certainty exists regarding the con-
dition of the gas in physical and chemical re-
spects. Still another factor of uncertainty re-
sides in the possibility that air may be admitted
into the syringe while the latter is being charged
with the gas. :

In the present invention all of these deficiencies
are overcome in a simple and absolutely reliable
way. According to the invention the chemical
substances which produce the gas are placed in
a generator which is arranged either in the in-
terior of the syringe itself, or directly connected
to that syringe, so that the gas is generated
either directly in the syringe by means of which
it is applied, or in a generator which is directly
connected o that syringe. The novel arrange-
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ment makes it quite certain that the gas applied
by the syringe is actually the gas which is needed
for the treatment, and that the proper concen-
tration of the gas and the correct pressure condi-
tions of the latter are definitely assured, as the
admission of additional air is reliably prevented.
The control thus established will be more cer-
tain still if in each particular case only the exact
quantity of gas generating substances needed for
the gas generation of that particular case are
placed in the generator.

Additional features and advantages of the in-
vention will be understood from the following
detailed description, taken in connection with the

5 accompanying drawings, forming a part of this

application, and in which I have illustrated by
way of example two preferred embodiments. of
the invention. However, it is to be understood
that the invention is not confined to any strict
conformity with the showing of the drawings, but
may be changed or modified, so long as such
changes or modifications mark no material de-
parture from the salient features of the invention
as expressed in the appending claims.

In the drawings in which like and correspond-
ing parts are referred to by the same reference
numerals in all of the several figures:

Fig. 1 is a longitudinal sectional view of a gas-
syringe having the gas-generator arranged in
the interior of the syringe;

Fig. 2 is a longitudinal sectional detail view of
the gas-generator and piston of Fig. 1 with por-
tions of the piston broken away, showing the gas
generating substances contained in the gas-
generator;

Fig. 2a is a longitudinal sectional defail view of
the stopper for the gas-generator of Fig. 2;

Fig. 3 is a longitudinal sectional view of the
syringe of Fig. 1, showing the syringe closely be-
fore the end of the gas generation and the can-
nula pushed onto the pointed end of the syringe;

Fig. 4 is a fragmentary sectional view of a mod-
ified ‘construction, showing a separate gas-gen-
erator detachably connected to the pointed end of
the syringe.

Referring now to the drawings in detail, the
reference numeral | denotes the hollow tubular
casing of the syringe consisting either of fire-
proof tempered glass or of any other suitable
material. The cylindrical casing | is provided
at its front end with a pointed end portion of
standard size and formation. Positioned in the
interior of the tubular casing { is a piston means
including a piston 2 and a hollow compartment
or member 8, and consisting of the same ma-
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terial as the cylinder i. The piston £ is provided
on its outside with a ground surface slidably and
air-tightly fitted into the cylinder i. In order
to insure a perfect sealing and to reduce the
friction to a minimum the slide surfaces may be
coated with suitable greasing material. The
hollow member 3 constitutes a gas-generator
and corresponds in form essentially to that of the
piston 2. A detachable stopper 5 is fitted into an
opening in the forward end of the gas-generator.
The stopper § has an inwardly projecting end
portion of tube-like formation which is provided
with an internal passage 4 and which extends
into the hollow member 3 to about the center
of the latter. Owing to this construction the
gases produced in the generator 3 will freely pass
through the passage 4 into the interior of the
tubular casing | as soon as an ovérpressure in
the generator has been created, while on the

other hand liquid and solid substances will not an

be able to reach the inner opening of the passage
4, because of their static tendency of gravitating
toward the lowest point and because of the fact
that normally less than half of the generator
will be filled with the liquid and solid gas gen-
erating substances, so that the latter wiil not
reach up to the inner opening of the passage 4
positioned in the center of the generator. In ad-
dition to this construction of the generastor has

the advantage of affording free acess to the =

interior of the hollow member § for cleaning and
refilling after the stopper has been removed,
while, with the stopper inserted into the gen-
erator, dropping out-of the liquid and solid sub-

stances is reliably prevented, so that these sub- [

stances can not pass through the aperture in the
hollow pointed end of the tubular casing { with
the spot to be treated. In order to charge the
gas-syringe with the gas generating material

the closing cap 8 is removed, whereupon the pis- .

ton 2 and the generator 3 attached to the latter
are withdrawn from the cylinder {. Then the
stopper § is pulled out (see Fig. 2) and a pre-
determined quantity of a- suitable gas genera-
ting substance 6, for instance chloride of lime,
introduced into the generator 3. After this &
suitable liquid-1, such as muriatic acid, formic
acid or tartaric acid, is added and the stopper 5
pushed back into the neck portion of the gen-
erator, whereupon the piston 2 and member 2 are
reinserted into-the eylinder |. The gases gen-
erated in the generator will first drive the air
out of the syringe. But as soon as the gas begins
to escape from the syringe the closing cap § is
firmly pushed onto the pointed end of the latter.
When the gas pressure in the interior of the
tubular casing { increases, the piston 2 is forced
backward, and as soon as the generaiing process
has come to an end the volume of the quantity
of gas accumulated in the cylinder chamber {§
can be read on the scale 9. The closing cap 8 is
removed now, whereupon the pointed end of the
syringe can be pushed into a cannula {i or inic
a flexible tube or the like. It is left to the phy-
sician to decide at what pressure he wants to ap-
ply the gas to the spot to he treated, whereby the
quantity of gas pressed out of the syringe can
constantly be controlled by means of the scale,

For producing the gas also the dry way of gas
generation may be employed. In the latier case
a suitable solid substance, such as paraformalde-
hyde, is introduced into the inner compartment
of generator 3, the quantity of the substance
placed in the generator varying in each par-
ticular case according to requirements. After
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reinsertion of the piston and generator into the
cylinder the syringe is heated, and as soon as
the air has been driven out, the closing cap is
pushed cnto the pointed end until the gas gen-
eration has been completed.

In the modification illustrated in Fig. 4 the gas
is generated in a special container 3’ connected
to the pointed end of the syringe by a sleeve (2.
Here, too, the quantity of gas generating sub-
stances 6 and 1 employed depends upon what is
needed for the particular c¢ase in question. = The
gases entering the interior of the casing 1 dis-
place the piston 2 in backward direction. When
the generating process has been completed the
closing cap 8 is pushed onto the pointed end of
the syringe, or the pointed end is directly in-
serted into a cannula 11,

What I claim as new and desire to secure by
Letters Patent of the United States is:

1. A syringe for injecting gas, comprising, in
combination, a hollow tubular casing having a
pointed end formed with an aperture; a pis-
ton slidably arranged within said tubular casing
and air tightly fitting therein; and a ‘hollow
member arranged in the interior of said tubular
casing between said piston and said pointed end
of said casing, said hollow member being formed
within an opening at the front end thereof facing
said end - of said tubular casing and permitting
communication between the interior of said hoi-
low member and the interior of said tubular
casing, the interior of said hollow member being
adapted to receive gas generating substances so
that gas generated in said hollow member passes
through said opening therein into the intericr of
said fubular casing for being expelled by said
piston-through said aperture in said pointed end
of sald tubular casing.

2. A syringe for injecting gas, comprising, in
cormbination, a hollow tubular casing having a
pointed end formed with an aperture; a piston

slidably arranged within said tubular casing and

air tightly fitting therein; and a hollow piston-
shaped member slidably arranged in the interior
of said tubular casing between said -piston and
said pointed end of said casing, said hollow
piston-shaped member being formed with an
opening at the front end thereof facing said end
of said tubular casing and permitting communi-
cation between the interior of said hollow piston-
shaped member and the portion of the interior
of said tubular casing located between said hol-
low piston-shaped member and said pointed end
of sald tubular casing, the interior of said hollow-
piston-shaped member being adapted to receive
gas generating substances so that gas generated
in -said hollow piston-shaped member passing
through said opening therein into said portion
T the interior of said tubular casing pushes said
piston-shaped member and thereby said piston
away from said pointed end, said piston and said
piston-shaped member being manually movable
towards said pointed end for expelling gas from
sald portion of the interior of said tubular casing
through said aperture. ’

3. A syringe for injecting gas, comprising, in
combination, a hollow tubular casing having a
pointed end formed with an aperture; a piston
slidably arranged within said tubular casing and
air tightly fitting therein; a hollow member ar-

ranged in the interior of said tubular casing be-

tween said piston and said pointed end of said
casing, said hollow member being formed with
an opening at the front end thereof facing said
end of said tubular member, the interior of said
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hollow member being adapted to receive gas
generating substances through said opening; and
a stopper detachably fitting inte said opening of
sajd hollow member and having a projection ex-
tending into the interior of said hollow member
substantially to the center of the same, said
stopper and said projection being formed with
a longitudinal passage extending through the en-
tire length of said stopper and permitiing com-
munication between the interior of said hollow
member and the interior of said tubular casing
and permitting gas generated in the interior
of said hollow member to pass into the interior of
said tubular casing for being expelled through
said aperture in said pointed end of said tubular
casing.

4. A syringe for injecting gas, comprising, in
combination, a hollow tubular casing having a
pointed end formed with an aperture; a piston
slidably arranged within said tubular casing and
air  tightly fitting therein; a hollow piston-
shaped member arranged in the interior of said
{ubular casing bhetween said piston and said
pointed end of said casing, said hollow piston-
shaped member being formed with an opening
located opposite said pointed end of said tubu-
lar casing, the interior of said hollow piston-
shaped member being adapted to receive a gas
generating substance through said opening; and
s stopper detachably fitting into said opening of
said hollow member and being formed with a
longitudinal passage extending through the en-
tire length of said stopper and permitting com-
munication between the interior of said hollow
piston-shaped member and the interior of said
tubular casing and permitting gas generated in
the interior of said hollow member to pass into
the interior of said tubular casing for being ex-
pelled through said aperfure in said pointed end
of said tubular casing.

5. A syringe for injecting gas as claimed in
claim 3 and including a detachable closing cap
seated on said pointed end of said tubular cas-
ing for retaining gas generated by said gas gen-
erating substances in said tubular casing.

6. A syringe for injecting gas, comprising, in
combination, a hollow tubular casing having a
pointed end formed with an aperture, said tubu-
lar casing being provided with a graduated scale;
g, piston slidably arranged within said tubular
‘casing and air tightly fitting therein; a hollow
piston-shaped member arranged in the interior
of said tubular casing between said piston and
said pointed end of said casing, said hollow mem-
ber being formed with an opening facing said
pointed end of said tubular casing, the interior
of said hollow piston-shaped member being
adapted to receive gas generating substances
through said opening; and a stopper detachably
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fitting into said opening of said hollow member
and being formed with 2 longitudinal passage
extending through the entire length of said stop-
per and permitting communication between the
interior of said hoellow piston-shaped member
and the interior of said tubular casing and per-
mitting gas generated in the interior of said
hollow member to pass into the portion of the
interior of said tubular casing located between
said hollow piston-shaped member and said
pointed end of said tubular casing and to move
said piston-shaped member and thereby "said
piston away from said pointed end, the position
of said piston-shaped member with respect to
said graduated scale indicating the amount of
generated gas.

7. A syringe for injecting gas as claimed in
claim 1 wherein said tubular casing is provided
with a graduated scale indicating the position of
said piston, and including a detachable closing
cap seated on said pointed end of said tubular
casing during gas generation so that the gen-
erated gas pushes back said piston to a retracted
position indicated by said graduated scale.

8. A syringe for injecting gas, comprising, in
combination, a hollow tubular casing having an
end portion formed with an aperture; piston
means slidably arranged in said tubular casing
and air-tightly fitting therein and having a com-
partment adapted to receive gas generating sub-
stances, said piston means being formed with at
least one opening on the front end thereof fac-
ing said end portion of said tubular casing so
that said compartment communicates through
said opening with the interior of said hollow
tubular casing; and a closing cap detachably
seated on said end porfion of said tubular cas-
ing so that gas generated in said hollow piston-
shaped member passing through said cpening in-
to the interior of said tubular casing pushes back
said piston-shaped member into a retracted posi-
tion from which it may be manually advanced
for expelling gas through said aperture.
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