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This invention relates to hypodermic Syringes 
and, more particularly, to improvements in hypo 
dermic syringes of the character adapted to in 
ject liquid medicaments intramuscularly or Sub 
cutaneously. 

It is an object of the present invention to pro-: 
vide a hypodermic syringe adapted to be utilized 
to inject liquid medicaments of relatively high 
viscosity intramuscularly or subcutaneously with 
minimum trauma to the body tissues in which 
the needle of the syringe is injected. 

Certain liquid medicaments, such as penicillin, 
are often administered hypodermically in a 
medium of beeswax. and peanut oil, or similar 
substances, to prolong the action of the medica 
ment after injection and are dificult and dan 
gerous to administer by conventional, manually 
operable hypodermic syringes without painful 
and injurious movement of the hypodermic needle 
embedded in the patient's flesh, in view of move 
ment of the needle caused by the necessity of 
exerting manual pressure of a high order against 
the plunger of the syringe to expel the medica 
ment. It is, therefore, a specific object of the 
present invention to provide a hypodermic syr 
inge adapted for injection of liquid medicaments 
of relatively high viscosity into the flesh of the 
patient without resultant pain and injury caused 
by movement of the inserted needle. , 

It is a further object of the present invention 
to provide a syringe constructed and assembled 
to maintain sterility of the medicament ejected 
therefrom into a patient. ? 

It is a further object of the present invention 
to provide a hypodermic syringe having a dis 
posable needle part. 

It is a specific object of the present invention 
to provide a hypodermic syringe, comprising a 
self-contained actuating means whereby liquid. 
medicaments of relatively high viscosity may be 
injected into the flesh of the patient with a min 
imum of movement of the injected needle on the 
part of the operator and, more specifically, to 
provide a hypodermic syringe provided with a 
gas-producing medium, selectively operable to 
inject a liquid medicament into the flesh of the 
patient without undesired movement of the in 
jection needle. - 

It is a further and more specific object of the 
present invention to provide a hypodermic syr 
inge adapted for injection of relatively high vis 
cosity medicaments, of the character of penicil 
lin dissolved in oil and wax, contained in a sterile 
cartridge or package. 
A further object of the present invention is to 
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provide a hypodermic Syringe of the character 
mentioned of relatively low cost, simple construc 
tion, and which is easy of operation and subject 
to strictest standards of sanitary maintenance. 

Other objects and advantages will become ap 
parent upon reference to the specification and 
accompanying drawings, in which similar char 
acters of reference represent corresponding parts 
in the several views. 
Referring to the drawings: - 
Fig. 1 is a longitudinal, sectional view of the 

Syringe before actuation thereof. 
Fig. 2 is a longitudinal, sectional view of the 

Syringe after a liquid medicament has been 
ejected therefrom. - 
The invention comprises, essentially, a hypo 

dermic Syringe containing a gas-producing me 
dium, adapted for selective actuation in order to 
expel a liquid medicament from a sanitary con 
tainer through a tubular hypodermic needle into 
the flesh of the patient after the said needle has 
been initially properly positioned. ? ? 

Referring to the drawings, the device comprises 
a cylindrical, tubular casing member 2, provided 
with suitable exterior threads at its upper end to 

* receive threadedly a cap 3 provided with a cen 
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tral bore 4 to receive slidably the shank 5 of an 
operating trigger 6. The opposite end of casing 
2 is provided with an aperture to receive a plug 
T in liquid-tight relation thereto. The plug 7, in 
turn, carries a tubular injection needle 8, of con 
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ventional type, embedded in said plug and im 
movable relatively thereto. The needle 8 is pro 
vided with a flesh-piercing point 9, at one end, 
and a piston-piercing point , at the end oppo 
site thereto. The end if projects above the plug 
7 and within the body of the syringe for a pur 
pose hereinafter described. ?? . 

Positioned removably and slidably within the 
casing 2 is a second cylindrical, tubular casing 5, 
which extends from top to bottom of casing 2. 
The inner casing 5 is provided with a vent aper 
ture 6 approximately medially thereof for a 
purpose hereinafter described. Seal T, formed 
of rubber or the like, having a hole provided 
centrally therein to receive slidably the shank 5 
of trigger member 6, is disposed movably within 
the said secondary casing adjacent to the top 
thereof. The rubber seal if T forms a fluid-tight 
connection at the top of secondary casing 5... . 

Disposed below the seal piece 7 is a piercing 
element 8 movable slidably within the member 
5. Below the piercing element 8 and adjacent 

to the piercing portion thereof is a chemical disk 
portion 9, formed of sodium bicarbonate or 
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other suitable chemical, adapted to combine with 
another chemical contained in a capsule 20 to 
produce gas. I have found that a liquid chemical 
Such as dilute hydrochloric acid contained in a 
Suitable acid-resistant capsule, which said cap 
sule is easily punctured by the piercing element 
8, is Suitable for the herein described purposes. 
As illustrated in the drawings, a second chemical 
disk 2 is provided immediately below the capsule 
20 and is formed of the same chemical as disk 
9. Obviously, many combinations of chemicals 
are adapted for use in my invention as a gas 
forming means. For example, disks formed of 
carbide can be substituted for the sodium bi 
carbonate disks and a capsule containing water 
for the hydrochloric acid, as herein described. 
Further, it is contemplated that a cartridge coni 
taining a compressed gas, such as carbon dioxide, 
may be substituted for the disks 9 and 2 and 
capsule 20, which said cartridge is positioned and 
formed to be punctured or broken by the piercing 
element 18 upon movement of the trigger elle 
ment longitudinally of the casing 2. It may be 
noted at this point that the piercing element 8 
may comprise a part of the seal fl or may be, 
as herein illustrated, a separate element. 

Disposed below the gas-forming chemical or 
chemicals is a rubber piston 25, positioned in 
fluid-tight, slidable relation with the secondary 
casing 5. X « 

of soft rubber or similar suitable material and 
provided with a central well portion 26, the open 
end of which is disposed adjacent to the gas 
forming chemical or chemicals, so that when gas 
is produced within the area in which the gas 
forming chemical or chemicals are contained, 
the said gases will force the said piston 25 
downwardly and simultaneously urge the piston 
into gas-sealing position with regard to the in 
terior of the cylindrical casing 15. - - 

Positioned below the piston 25 is a spacer 
member 27, illustrated here as a tube formed óf glass or plastic or other suitable, preferably non 
resilient substance. Below the spacer member 
2T is disposed a piston 28 of the same character 45 
mentioned with respect to piston 25 and which is 
slidable within the cylindrical casing 15. Spaced 
below piston 28 is another identical piston 29, 
and, in a chamber 3, defined by pistons 28 and 
29 and casing 5, is contained the liquid medic 50 
ament 32. 

It is to be noted that, in accordance with con 
ventional practice, the pistons 28 and 29, pro 
vided with well portions 28 and 29, respectively, 
are disposed facing the medicament contained 
therebetween. The point? of needle 8 is dis posed immediately below piston 29. 
A chamber 34 is provided between plug 7 and 

the bottom of piston 29, within which chamber 
the piston-piercing portion of the needle pro- 60 
jects. It is to be noted that the casing 2 and the 
inner casing 5 may be formed of any suitable 
material, but it is incumbent that, insofar as 
chamber 34 is concerned, visual access through 
casings 2 and 15 be provided at that region for 
the reason that upon injection of the needle 8 
into the flesh of a patient a means must be pro 
vided to determine whether or not the said needle 
has punctured a blood vessel. For example, in 
the administration of certain drugs, such as 70 
penicillin dissolved in oil and wax, the needle is initially positioned in the flesh of the patient 
and, if a blood vessel is entered, blood escapes 
through the tubular needle into the chamber 34 

Preferably, the piston 25 is formed : 
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position of the needle before injection of the drug 
to be administered. The provision of visual 
acceSS Within the Syringe adjacent to the injec 
tion needle 8 is important in that certain drugs 
can not be injected, without ill effects, into a 
bloodi Wessel. 
The inner casing 5, together with associated 

medicament chamber 3, spacer member 27, 
piston 25, seal , piercing element 8 and gas 
forming chemicals, may be formed as a unit for 
package insertion in the casing 2, which said 
easing 2 may be adapted for re-use. On the other 
händ, the package insertion may comprise merely 
the said casing 5, provided with a vent 6 and 
a medicament disposed therein between pistons 
28 and 29. "In the latter case, the spacer mem 
ber 27, piston 25, gas-forming chemical or 
chemicals, piercing element, seal piece and 
trigger may be arranged within the casing 2 by 
the user of the Syringe. It is to be noted that 
needle 8 and plug 1, in which it is embedded, are 
adapted for removal and disposal after each in 
jection. The vent S is disposed approximately 
medially of the inner casing 5 for escape of gas 
produced by the gas-producing chemicals there 
through after the piston 25 has been depressed 
by the gas to a point below the said vent (see Fig. 
2). The gas may escape to atmosphere through 
vent 6 and thence through vent 36 provided in 
the outer casing 2 in register with the said 
vent 6. X * : , - - - 

In operation, the needle is positioned in the 
flesh of the patient and, after determining that 
the needle is properly positioned, i.e. visual ex 
amination of chamber 34 to determine that no 
blood is passing thereinto, the trigger 6 is de 
pressed manually, thereby moving the seal. f. 
connected thereto, against the piercing element 
8. The piercing element 8, which abuts against 

or is formed as a part of the seal T, punctures 
the gas-producing capsule or cartridge 20, there 
by instigating the chemical reaction adapted to 
produce gas and the resultant gas pressure which 
moves the piston 25 against the spacer member 
2 and causes piston 28 to be depressed against 
the medicament 32 contained in the chamber 31. Pressure of piston 28 against the medicament 32 
causes the piston 29 to move downwardly against 
point of needle 8, thereby puncturing the same. 
Continued movement of the piston 28 downwardly 
causes the liquid medicament to be discharged 
into the tubular needle 8 for desired injection 
into the patient. The position of the various parts after operation, assuming the piercing ele 
ment to be unattached to the seal 7 and the gas 
forming chemicals to have dissipated, is indicated 
in Fig. 2. ". . . . . . . . . . . . . . . . . 
The preferred embodiment of the present in 

vention enables r?moval óf th? inner casing 5 
and parts contained therein from the outer cas 
ing 2 as a unit. Further, the plug 7 and needle 
8 may be removed easily from the casing 2 for 
convenient disposal. 
The assembly of the unit may comprise the 

steps of, first, inserting the needle and plug in 
nested position in the bottom of casing 2; then, 
inserting the inner casing 5 containing the 
liquid medicament, spacer member, piston 25, gas 
producing chemical or chemicals, piercing ele 
ment 8 and seal i 7; and, then, positioning the 
cap 3 and associated trigger on the outer casing. 

It is to be noted that conventional means may 
be provided to induce flow of blood through the 
needle into the syringe interior after initial posi thereby warning the user of the syringe of the 75 tioning of the said needle in the fiesh. Conven 
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tional means presently in use comprises a dia 
phragm member, or the like, adapted to accelerate 
the otherwise rather slow flow of blood into a 
syringe, and is obviously sometimes desirable for 
the purpose of accelerating the operation of the 
drug administration. 

It is noted that the pistons disclosed helrein 
are of the characer to provide a fuid-type Seal 
with the cartridge or inner tubular casing With 
which they may be associated, in order to prevent 
effectively the passage of gas therebeyond. 
The outer casing may be formed of a Suitable 

plastic substance or glass or ninetal, while the 
inner casing is, preferably, formed of glass. Ob 
viously, the various parts may be formed of na 
terials found to be Suitable in the economic manu 
facture of the device and I do not intend to limit 
myself to the specific materialis herein mentioned. 
Again, the arrangement of the several parts here 
in set forth in particular detail for the purposes 
of clarity of example and description, is not in 
tended as a limitation as various changes, modi 
fications and variations may be practiced and are 
intended to be practiced within the Spirit of the 
invention and the scope of the appended claims. 

I claim: 
1. A hypodermic Syringe comprising an outer 

tubular casing, an inner tubular casing slidably 
disposed within said outer casing, a tubular in 
jection needle removably disposed within Said 
outer casing and having a portion thereof pro 
jected into an end of said inner casing, a liquid 
medicament contained within Said inner Casing 
between spaced members slidable relative to Said 
inner casing, another member slidably disposed 
within said inner casing and spaced from Said 
liquid medicament, gas-forming means contained 
in said inner casing, and means comprising a 
trigger to actuate said gas-forming means where 
by gas pressure is produced Within Said inner caS 
ing to force said liquid medicament downwardly 
against Said injection needle. 

2. A hypodermic Syringe, according to claim 1, 
and wherein went means is provided to vent gaS 
produced by Said gas-producing means to atmos 
phere after Said liquid medicament has been 
moved against Said needle. 

3. A hypodermic syringe comprising an outer 
tubular casing, an inner tubular casing disposed 
within said outer tubular casing, a tubular injec 
tion needle disposed in the lower end of Said outer 
casing and having a piston piercing point project 
ing into the lower end of Said inner tubular caS 
ing, a lower chamber in the lower end of Said 
inner tubular chamber, said lower chamber being 
defined by the inner wall of Said inner tubular 
chamber, by a lower movable piston and by an 
upper movable piston, said lower movable piston 
normally being spaced upwardly from said piston 
piercing point, an upper chamber in the upper 
end of Said inner tubular chamber, Said upper 
chamber being defined by the inner Wall of Said 
inner tubular chamber, by a lower movable piston 
and by an upper Seal, the lower movable piston 
of Said upper chamber being rigidly spaced from 
said upper movable piston of said lower chamber, 
a liquid medicament in Said lower chamber, gaS 
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forming chemicals in said upper chamber, and 
trigger means to actuate said gas forming chemi 
cals to generate gas pressure, Whereby the gaS 
pressure so generated is exerted downwardly on 
said upper piston of said lower chamber in Se 
quence first to urge the lower chamber down 
wardly thereby to cause said piston piercing point 
to pierce the lower piston of Said lower chamber 
and second to expel medicament contained in 
Said lower chamber through Said needle. 

4. A hypodermic Syringe comprising an outer 
tubular casing, an inner tubular casing disposed 
within said outer tubular casing, a tubular injec 
tion needle disposed in the lower end of said outer 
casing and having a piston piercing point pro 
jecting into the lower end of said inner tubular 
casing, a lower chamber in the lower end of said 
inner tubular chamber, said chamber being de 
fined by the inner Wall of Said inner tubular 
chamber, by a lower movable piston and by an 
upper movable piston, said lower piston normally 
being Spaced upwardly from Said piston piercing 
point, an upper chamber in the upper end of said 
inner tubular chamber, said upper chamber being 
defined by the inner Wall of Said inner tubular 
chamber, by a lower movable piston and by an 
upper Seal, a spacer member separating the lower 
movable piston of said upper chamber from said 
upper movable piston of Said lower chamber, a 
liquid medicament in said lower chamber, gas 
forming chemicals in Said upper chamber, an 
open went in each of said inner and outer tubular 
members, the vent in said inner tubular member 
being located SO that it is normally between the 
upper and lower chambers and so that it is above 
the lower piston of said upper chamber and con 
municates with the upper chamber when said 
interconnected pistons are at the lowermost point 
of their travel, trigger means to actuate said gas 
forming chemicals to generate gas pressure 
Whereby the gas preSSure SO generated in Se 
quence firstly is exerted downwardly to urge the 
lower chamber downwardly thereby to cause said 
piston piercing point to pierce the lower piston 
of Said lower chamber, Secondly is continued to 
be exerted downwardly to expel medicament con 
tained in said lower chamber through said needle 
and thirdly is automatically Vented to atmosphere 
after Said liquid medicament has been discharged 
through said needle. 

GORDON D, BILLINGSLEY. 
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