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The invention described herein may be manufactured 
and used by or for the Government of the United States 
of America for governmental purposes without the pay 
ment of any royalties thereon or therefor. 
This invention relates to improvements in apparatus 

for effecting subcutaneous and intramuscular injections of 
medicaments and the like into human beings and animals, 
and more particularly to improvements for injection with 
out the use of a hypodermic needle. 
A recent technique has evolved for subcutaneous in 

jections without the use of a hypodermic needle in which 
a metered quantity of injectant is projected against the 
skin at such high pressure and velocity that it penetrates 
the skin. Such technique is exemplified by the multi-dose 
injector, manufactured by the R. P. Sherer Company of 
Detroit, Mich. Such device is quite complicated and ex 
pensive and requires an electric motor source for devel 
oping the requisite pressure for the injectant gun. In 
remote regions, where a source of electric power is not 
available, it therefore becomes unusable. Also, because 
of its considerable bulk and weight it presents transporta 
tion difficulties into such regions. 
One of the objects of this invention is to provide a 

needleless injection device which contains a potential 
source of gas pressure which may be activated, when 
desired, and without any specialized power operated appa 
ratus. 
Another object is to provide a disposable device of Such 

type for injecting a single metered dose. 
A further object is to provide a disposable device of 

such type which may be constructed so economically that 
it can be made available to a greater number of users in 
need of the same. 

Still further objects, advantages and salient features 
will become more apparent from the description to follow, 
the appended claims and the accompanying drawing in 
which: 

FIG. 1 is an enlarged central section through one form 
of the invention; 

FIGS. 1A and 1B are like sections illustrating various 
stages of operation; 

FIG. 2 is a like section through another form of the 
invention; 

FIG. 2A is a like section of FIG. 2 illustrating the final 
stage of operation; 

FIG. 3 illustrates a modified type of igniter, and 
FIG. 4 illustrates a gun which may be optionally em 

ployed with any of the various forms of the invention. 
Referring now to the drawing, and particularly to FIG. 

1, the subject of the invention, in one of its forms, com 
prises a cylindrical capsule or tube 10 closed at one end 
by a closure 12 and in which is housed a spherical con 
tainer 14 which is filled with the desired injectant fluid 
16. A head or cap member 18 sealingly closes the oppo 
site end of the capsule to prevent leakage of high pres 
sure gas. The cap may threadedly engage the tube, as 
shown, or otherwise be sealingly secured to it such as by 
deforming the upper edge of the tube, as by rolling, over 
the upper edge of the cap. As will be apparent, cements, 
solders and the like may be employed to sealingly bond 
the cap to the tube. 
A predetermined quantity of propellant powder 20 is 

disposed within the cylindrical capsule or tube 10, which 
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upon igniting, will produce a predetermined gas pressure 
within the capsule. Ignition of the propellant may be 
effected by a conventional squib 22 containing a bridge 
wire (not shown) which is energized by electric current 
from a small portable battery, such as a flash light bat 
tery, through a suitable electric lead 24. 
The head or cap member is provided with an aperture 

25 which leaves a small area of the spherical container 
wall unsupported and into which the wall may rupture 
when the injectant container is pressurized. This aper 
ture communicates with a small discharge orifice 26 
through which the injectant is expelled at extremely high 
velocity, sufficient to effect subcutaneous or intra-muscu 
lar penetration of the injectant. 

FIG. 1A illustrates the deformation of the injectant con 
tainer shortly after ignition of the squib at which time 
the wall has ruptured into aperture 25 and the fluid is 
being expelled through orifice 26 at high velocity. FIG. 
1B illustrates complete deformation or retroversion of the 
container in which the lower half of the spherical wall has 
engaged the upper half and the volume of the container 
has been reduced to its minimum. 
The injectant container may be constructed of any ma 

terial, such as metal or plastic, which is sufficiently duc 
tile to deform, as illustrated, yet not rupture to permit 
entry of the high pressure gas into the container. In some 
instances it may be desirable to dispose a ductile heat 
shield at least adjacent the lower portion of the container 
to prevent excessive heat transmission to the container 
wall which might cause rupture by melting or other high 
temperature failure. 

FIG. 2 illustrates a modified form of injectant container 
14A which is dome-shaped at one end, as in the previous 
embodiment, but is otherwise cylindrical in shape. FIG. 
2A illustrates the complete deformation of this container 
after being pressurized. 

FIG. 3 illustrates another form of igniter in the form of 
a percussion cap 22A which may be initiated by impact of 
a firing pin 30. 

FIG. 4 is exemplary of a "gun' 32 containing an in 
jectant cartridge. Any suitable movable closure 34 may 
be employed to permit insertion of the cartridge into the 
gun after which it may be initiated by a trigger 36 which 
may operate a hammer for the percussion type or operate 
a switch for the electric squib type. The battery may con 
veniently be housed within the handle of the gun. 

Obviously many modifications and variations of the 
present invention are possible in the light of the above 
teachings. It is therefore to be understood that within 
the scope of the appended claims the invention may be 
practiced otherwise than as specifically described. 
What is claimed is: 
1. Apparatus for subcutaneous injections of liquid me 

dicaments and the like, comprising; 
(a) an outer container adapted to withstand high gas 

pressure, 
(b) a hermetically sealed ductile inner container, con 

taining the medicament, 
(c) said inner container having a first portion of its 

wall supported by said outer container and a second 
portion adapted to deform into a retroversion contact 
with the first portion, without rupturing, to thereby 
reduce its volume to zero, 

(d) said first portion of the inner container being un 
supported by the outer container over a relatively 
small area to permit the inner container to rupture, 

(e) a nozzle in the outer container communicating with 
said area through which the medicament may be dis 
charged at a sufficiently high velocity to effect sub 
cutaneous injection, 
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(f) a powder type propellant in said first container, the 
products of combustion of which are adapted to de 
form said inner container, and 

(g) means for initiating combustion of said propellant. 
2. Apparatus in accordance with claim wherein said 

second container is spherical in shape with a first hemi 
spherical portion supported by said first container and a 
second hemispherical portion unsupported and adapted 
to be deformed concavely hemispherical and into contact 
with the first hemispherical portion. 

3. Apparatus in accordance with claim 1 wherein said 
second container is cylindrical in shape with an unsup 
ported end wall adapted to be deformed concavely and 
into contact with the supported portion. 

4. Apparatus in accordance with claim wherein the 
means for initiating combustion of Said propellant com 
prises an electrically initiated squib. 

5. Apparatus in accordance with claim 1 wherein the 
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