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This invention relates to a structurally and 
functionally improved injection apparatus by 
means of which medicament may be hypodermi 
cally injected into tissue without the use or a 

penetrating needle. 
It is an object of the invention to furnish a 

unit of this character which may be readily loaded 
and operated and by means of which, moreover, 
the depth or velocity of injection may be regulated 

with nicety. 
Additionally, by means of the present inven 

tion, the volume of injected medicament may be 
controlled so that a precise dosage may be in 
jected according to the judgment of the physician. 

Still another object is that of furnishing an 
injection apparatus which may be used or 
handled with saie'ety even though the operator 
possesses no technical skill; the present inven 
tion additionally contemplating an apparatus of 
the type which will include relatively few parts 
each individually simple and rugged in construc 
tion and which parts may be readily assembled to 
furnish a unitary apparatus operating with free 
dom from all difficulties over long periods of time. 
With these and other objects in mind, reference 

is had to the attached sheet of drawings illustrat 
ing one practical embodiment of the invention 
and in which: 

Fig. i is a top plan view; 
Fig. 2 is a rear view of the assembly; 
Fig. 3 is a sectional side view taken along the 

lines 8-3 and in the direction of the arrows as 

indicated in Fig. 1; and 
Fig. 4 is a fragmentary side elevation of the 

apparatus as shown in Figs. 1 and 2. 
In these views the numeral 5 indicates a down 

wardly extending or handle portion and the nu 
meral 6 indicates an operating lever or trigger. 
The latter is mounted by a head portion 1 which 
is conveniently formed with opposed bores 8 and 
9 separated by a central partition In. A passage 
H may extend between the chamber or bore 9 
and a valve chamber [2. Mounted within the 
latter is a valve l3 and apertured retaining mem 
her It. A spring l5 urges valve I3 against its 
seat It. A separation of the handle 5 from the 
head 1 may be prevented in any desired manner 
such as by means of a set screw H. A stem i8 
mounts or bears against valve 13 and this stem is 
formed with channels [9 through which liquids 
may pass from chamber 12 to bore 8. 
Within that bore or chamber 8 a medicament_ 

injecting assembly is provided. This may take 
one of several different forms. Conveniently. 
however, it includes a collapsible container or 
sack 20 preferably formed of rubber and which ‘ 
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may in turn contain an ampule or capsule 2i of 
suitable material within which the medicament is 
packaged. The several parts may be retained 
against displacement by a cap 22 beyond which 
a nozzle 23 extends. That nozzle may have its 
outer end pierced to provide a relatively ?ne aper 
ture 24 through which a column or jet of medica~ 
merit may escape. 
Within the handle 5 an accumulator structure 

is disposed. According to the teachings of the 
present invention such structure will, in its pre 
ferred concept include a spring 25 of relatively 
heavy type. The opposite ends of the spring will 
bear against a cap and piston respectively. The 
cap has been shown at 26 and is formed with 
threads which cooperate with threads 2'! formed 
on the exterior of the handle 5. This cap is also 
conveniently formed with an opening 28 which 
may have a con?guration such that it will co 
operate with a wrench and will also serve to vent 
air from within the interior of the handle 5. The 
piston has been indicated at 29. A packing 30 is 
associated with the piston and the body of the 
latter slides within the accumulator cylinder de 
?ned adjacent the upper end of handle 5. A suit" 
able seal 3| may be disposed between handle 5 
and the stud extending from head ‘I. A washer 
32 may be interposed between the end of the main 
bore of handle 5 and a ?ange 33 forming a part 
of the piston. A washer 34 may also be inter 
posed between the lower or outer end of spring 
25 and the inner face of cap 26. Such elements 
will cushion the several parts of the assembly. 
A further piston 35 is slidably mounted within 

the cylinder provided by the bore 9. A packing; 
36 may be carried by this piston. An enlarged 
portion of the body of the latter may be threaded. 
as at 31 and cooperate with threads 38 formed 
in the rear end of bore 9. Beyond this portion 
the piston body is enlarged to furnish an oper 
ating head 39 conveniently formed with a socket 
40 which may receive the end of a wrench. A 
retaining and closure element 4| may be applied 
to the rear end of head 1. 
As shown especially in Fig. 4. the stem portion 

of piston 35 extending beyond the element M may 
be formed with graduations and indicia inter 
pretative of those graduations as indicated at £2. 
These indicia may be read and registered with 
the outer edge or surface of the element ll. 
Columns of graduations and indicia such as have 
been indicated at 43 may be applied to the outer 
face of handle portion 5. These latter indicia 
may be read by registering with the same the 
leading edge of cap 26. In this connection it will 
be obvious both with respect to piston 35, as well 
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as cap 26, that these units may be axially shifted 
or adjusted and that such adjustments will serve 
to bring into individual registry the calibrations 
as embraced in groups 42 and 43. 
With a view to providing a structure which 

will prevent the trigger or handle 6 from be~ 
' operated, a rotatable member in 
the form of a. cam t4 may be mounted on the 
side face of head 7. That trigger or handle is 
pivotally supported as, for example, at 45 and 
overlies the stem it of the valve. It is appar 
ent that when the cam is adjusted to the “Safe” 
position, it will underlie the edge of trigger 6 
and prevent the same from operating or shift 
ing stem IS. However, when cam 411 is rotated 
to the ‘The’ position, then this handle or trig 
ger may be swung around its pivot .to shift or 
project stem is and the adjacent valve 13. 
In use it will be understood that the bores, 

cylinder and passages may contain a body of air 

a pre-determined amount of unpackaged ?uid 
medicament. 
ployed~may 
gelatin or any other proper substance and em 
body any proper configuration and assembly 
consistent With the structure of that chamber. 
After the chamber is loaded or charged then the 
cap 22 or its functional equivalent is mounted : 
upon the head 1. Assuming that the dosage to 
be injected is ‘A; or 1/2 cc. then the head 39 will 
be rotated either by engaging its knurled sur~ 
face or by means of a suitable wrench so that 
the selected graduation aligns with the surface ' 
of element 4!. 
As previously brought out, cap 

of adjustment 

the dosage as 

ton 35. In other words, the operator will read 
that column of graduations 43 which is identi— 
?ed by a designation corresponding to the value 
of the graduation 42 which corresponds to the 
volume to be injected. In adjustment it is ap 
parent that piston 35 will be projected inwardly. 
It is also apparent that the inward movement of 
piston 35 will displace a portion of the liquid 
?lling the cylinder or bore 9. The quantity so 
displaced will correspond to the dosage which is 
to be injected. The displaced liquid ‘will flow 
through passage H, the aperture or apertures in 
the retainer l4 and act against the head of pis 
ton ‘25 to shift the latter against the thrust of 
spring 25. The apparatus is now ready for use 
subject only to shifting the cam or other safety 
structure to a position at which the parts may 
be released. 
In such use nozzle 

into direct contact 
area of tissue to be 
may conveniently be 
skin surface. If now 
depressed it will rock 

23 will normally be brought 
with the skin overlying the 
injected. The aperture 24 
in direct contact with such 
the trigger or handle 6 is 
around pivot 45 thereby 

depressing stem H3 and unseating valve l3. Un 
der those circumstances, liquid will be free to flow 
from the accumulator cylinder within which pis 
ton 29 is enclosed through the aperture of re 
tainer it, past the valve and its seat 16, through 
the grooves 19 and so into chamber 8. Incident 

ill 

20 

'40 

60. 

55 

60 

65 

76 

4 
to the pressures under which the liquid is placed, 
such ?ow will result in a collapse of the sack 
2i} and ' 

form of a fine stream and at velocities such that 
it will penetrate the tissues. Thereafter the han 
die 5 may again be released and the safety shifted 
to assure against a subsequent accidental dis 
charge. If ‘a structure other ‘than the’ sack 20 
is employed, then the liquid will nevertheless 
act against the surfaces provided to assure the 
desired results. The ejection will be almost in 
stantaneous, but will vary with the adjustment 
of the accumulator. 

If a dosage has been used which resulted in 
only partof the medicament within chamber 20 
being expelled, then the balance of such medica 
ment, or any desired fraction thereof could be 
subsequently injected in the same or another 

This would be accomplished by fur 
ther adjusting piston 35 to displace the desired 
amount of liquid into the accumulator. There 
upon the latter, if necessary, could be adjusted 
and the injection step proceeded with. 
With the medicament exhausted, cap 22 may be 

dismounted and the fragments of, or collapsed 
body of the medicament-containing unit may be 
removed and discarded. Piston 35 will be re 
tracted. A new unit may be positioned within 
bore 8 or a suitable portion of the latter may 
be ?lled with liquid medicament. Thereupon the 

incident to the check valve action on the part 
of valve body (3. Such displaced liquid will 

Thus, among others, the several objects of the 
invention as speci?cally aforenoted are achieved. 
Obviously numerous changes in construction and 
rearrangement of the parts might be resorted to 
without departing from the spirit of the inven 
tion as de?ned by the claims. 

I claim: 
1. An injection apparatus including in com 

bination a casing portion to mount a unit con 
taining a body of medicament to be‘discharged 
through an ori?ce at high velocity, said appa 
ratus providing in communication with'said cas 

and a valve for ‘controlling the flow of liquid 
from such latter space to said casing portion. 

2. An injection apparatus including in com 
bination a casing portion to mount a unit con 
taining a body of medicament to be discharged 
through an ori?ce at high velocity, said appa 
ratus providing in communication with said cas 

expel the same through the ori?ce, an accumu 
lator comprising a spring and an enclosure there 
for to always maintain said spring in partially 
compressed condition, a piston connected to said 
spring and extending into one of said spaces to 
be shifted by the liquid therein, a valve for con‘ 
trolling the how of liquid from such latter space 
to said casing portion and means for adjusting 
the tension of said spring. 

3. An injection apparatus including in com 
bination a casing portion to mount a unit con 
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taining a body of medicament to be discharged 
through an ori?ce at high velocity, said appa 
ratus providing in communication with said cas 
ing portion spaces and passages to receive liquid 
to operatively act against the medicament to 
expel the same through the orifice, an accumu 
lator comprising a spring, a piston connected to 
said spring and extending into one of said spaces, 
a valve for controlling the ?ow of ?uid from 
such latter space to said casing portion, means 
for adjusting the tension of said spring and 
means for indicating the degree of such adjust 

ment. 
4. An injection apparatus including in com 

bination a casing portion to mount a unit con 
taining a body of medicament to be discharged 
through an ori?ce at high velocity, said appa 
ratus providing in communication with said cas 
ing portion spaces and passages to receive liquid 
to operatively act against the medicament to 
expel the same through the ori?ce, an accumu 
lator comprising a spring, a piston connected to 
said spring and extending into one of said spaces, 
a valve for controlling the ?ow of liquid from 
such latter space to said casing portion and shift 
able means for displacing liquid from one of said 
spaces and through one of said passages to cause 
a shifting of said piston and compresison of said 
spring. 

5. An injection apparatus including in com 
bination a casing portion to mount a unit con 
taining a body of medicament to be discharged 
through an ori?ce at high velocity, said appa 
ratus providing in communication with said cas 
ing portion spaces and passages to receive liquid 
to operatively act against the medicament to 
expel the same through the orifice, an accumu 
lator comprising a spring, a piston connected to 
said spring and extending into one of said spaces, 
a valve for controlling the ?ow of liquid from 
such latter space to said casing portion, shiftable 
means for displacing liquid from one of said 
spaces and through one of said passages to cause 
a shifting of said piston and compression of said 
spring and means for registering the amount to 
which said latter means have been shifted. 

6. An injection apparatus including a head 
portion formed with opposed bores and passages 
connecting said bores, one of said bores receiving 
medicament to be expelled at high velocity, said 
bores and passages being adapted to contain op 
erating fluid, shiftable ?uid displacing means 
disposed in the other bore, an accumulator com 
prising a cylinder connected to said passages, a 
piston within said cylinder, compressible means 
acting against said piston to urge the same to 
resist displacement of ?uid into said cylinder and 
a valve interposed in the passage between said 
cylinder and said medicamentereceiving bore. 

7. An injection apparatus including a head 
portion formed with opposed bores and passages 
connecting said bores, one of said bores receiv 
ing medicament to be expelled at high velocity, 
said bores and passages being adapted to contain 
operating fluid, shiftable fluid displacing means 
disposed in the other bore, an accumulator com— 
prising a cylinder connected to said pasasges, a 
piston within said cylinder, compressible means 
acting against said piston to urge the same to 
resist displacement of fluid into said cylinder, a 
valve interposed in the passage between said cyl 
inder and said medicament-receiving bore, man 
ual means for shifting said valve and safety 
means for normally preventing such shifting. 

8. An injection apparatus including a head por 
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6 
tion formed with opposed bores and passages 
connecting said bores, one of said bores receiv 
ing medicament to be expelled at high velocity, 
said bores and passages being adapted to contain 
operating ?uid, shiftable ?uid displacing means 
disposed in the other bore, the other bore being 
formed with a thread throughout its outer por 
tion and providing a cylinder adjacent its inner 
portion, a piston slidable within said cylinder, the 
body of said piston extending outwardly and be 
ing formed with threads to engage the thread 
bores, an operating portion extending beyond said 
threaded body and an accumulator connected to 
said passages and storing under pressure the ?uid 
displaced by said piston. 

9. An injection apparatus including a head 
portion formed with opposed bores and passages 
connecting said bores, one of said bores receiv 
ing medicament to be expelled at high velocity, 
said bores and passages being adapted to contain 
operating ?uid, shiitable fluid displacing means 
disposed in the other bore, the other bore being 
formed with a thread throughout its outer por 
tion and providing a cylinder adjacent its inner 
portion, a piston slidable within said cylinder, the 
body of said piston extending outwardly and be 
ing formed with threads to engage the thread 
bores, an operating portion extending beyond said 
threaded body, registering means for indicating 
the degree of projection of said piston within said 
cylinder portion and an accumulator connected 
to said passages and storing under pressure the 
?uid displaced by said piston. 

10. An injection apparatus including in com 
bination a casing portion to receive a body of 
medicament to be discharged through an orifice 
at high velocity, an accumulator forming a part 
of said apparatus and comprising a cylinder, a 
piston within said cylinder and compressible 
means acting against said piston to urge the same 
to resist displacement within said cylinder, said 
apparatus being formed with a further cylinder 
and passages connecting said cylinders and said 
casing portion and means for displacing ?uid 
within said last named cylinder, through one of 
said passages and into said ?rst named cylinder 
to shift the piston within the latter. 

11. A hypodermic injection apparatus includ 
ing in combination a hollow body providing ad 
jacent one of its ends a space to receive a medic 
ament-containing ampule from which liquid is 
to be discharged at high velocity, 9. loading cap 
movably mounted by said body to close said space. 
a compressible pressure accumulator disposed 
within said body and operatively connected to 
said space to act on an ampule contained there 
in, manually operated force-compounding means 
carried by said body for compressing said accu 
mulator, means for retaining said accumulator 
in compressed condition and manually shiftable 
meanes accessible on the exterior of said body to 
release said retaining means. 

12. A hypodermic injection apparatus includ 
ing in combination a hollow body providing ad 
jacent one of its ends a space to receive a medic— 
ament-containing ampule from which liquid is 
to be discharged at high velocity, a loading cap 
movably mounted by said body to close said space, 
a compressible pressure accumulator disposed 
within said body and operatively connected to 
said space to act on an ampule contained there 
in, said apparatus being formed with a fluid pas 
sage extending to said accumulator, manually op 
erated force-compounding means carried by said 
body to force ?uid under pressure towards said 
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accumulator for compressing the latter, means 
for retaining said accumulator in compressed 
condition and manually shiftable means accessi 
ble on the exterior of said body to release said 
retainingmeans. 

13. A hypodermic injection apparatus includ 
ing in combination a hollow body providing ad 
jacent one of its ends a space to receive a medic— 
ament-containing ampule from which liquid is 
to be discharged at high velocity, a loading cap 
movably mounted by said body to close said space, 
a compressible pressure accumulator disposed 
within said body and operatively connected to 
said space to act on an ampule contained there 
in, said apparatus being formed with a ?uid pas 
sage extending to said accumulator. said appa 
ratus being also formed with a cylinder communi 
cating with said passage, a piston movable in 
said cylinder to displace ?uid therefrom through 
said passage and to act against said accumula 
tor for compressing the latter, a manually rotat 
able plunger operatively connected to said piston 
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and having screw threaded engagement with said 
body whereby upon said plunger being turned. 
said piston Will be projected, means for retaining 
said accumulator in compressed condition and 
manually shiftable means to release said retain 
ing means. 

EDWIN A. MAY. 
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