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My present invention relates to a hypodermic 
injector having improved operating characteris 
tics when compared with the injector shown in 
my co-pending application, filed March 15, 1943, 
Serial No. 479,183 now Patent No. 2,380,534. 
One object of the invention is to provide a 

hypodermic injector of the type wherein spring 
means is used to effect discharge of hypodermic 
liquid with sufficient force to cause self-injection 
thereof, the pressures produced being such that 
initially there is a sudden build-up of the pres 
Sure to cause the liquid to puncture the skin, and 
thereafter the pressure drops off considerably, 
but still remains high enough to keep the liquid 
flowing through the puncture made in the skin 
and enter the tissue therebeneath during expull 
sion of all of the liquid from the injector. 
Another object of the invention is to provide 

a hypodermic injector having a moving plunger 
for expelling liquid from the instrument, the 
plunger, however, being concealed within the 
Casing of the instrument to eliminate any psy 
chological effect caused by the patient being able 
to see the movement of the plunger, as in my ap 
plication, Serial No. 479,183, hereinbefore re 
ferred to. 
An additional object is to provide a means for 

readily cocking the injector or compressing the 
spring therein and latching the plunger in re 
tracted position, this means being also operable 
to effect release of the plunger. 

Still another object is to provide the releasing 
means for the plunger operable upon a prede 
termined pressure applied thereto, and to ar 
range the parts of the instrument, so that such 
pressure is transmitted through the instrument 
to the patient to thereby insure proper contact 
of the instrument with the patient while making 
the injection. 
With these and other objects in view, my in 

vention consists in the arrangement, construc 
tion and combination of the various parts of my 
hypodermic injector, whereby the objects con 
templated are attained, as hereinafter more fully 
set forth, pointed out in my claims, and illustrat 
ed in the accompanying drawing, in which: 

Fig. 1 is a full size elevation of a hypodermic 
injector embodying my present invention. 

Fig. 2 is an enlarged, longitudinal Sectional 
view through the same, showing it in cocked posi 
???. 

Fig. 3 is a similar, sectional view, showing the 
instrument in released position and accomplish 
ing a hypodermic injection; and 

(C. 128-215) 
Fig. 4 is a Sectional view on the line 4-4 of 

Fig. 2, to illustrate details, 
On the accompanying drawing, I have used the 

reference character C to indicate generally a 
5 casing, S, a sleeve thereon, and A, an ampule held 

against One end of the casing by a collar f0. The 
ampule A comprises briefly, a body portion hav 
ing a flange 2, a bore 4, a minute orifice 6, 
and a spicule 8. Initially the orifice 6 is closed 

0 by the spicule 8 and the spicule is capable of 
being broken off for thereby opening the orifice. 
The ampule may be molded of a suitable plastic 
material. The orifice 6 is very small in size, 
such as .003 to .005 inch. 

15 The collar fÓ is screwed on the casing C, as 
illustrated, to hold the bore 4 in proper align 
ment with a perforation 8' in the lower end of 
the casing C. Through this perforation and into 
the bore, a plunger 20 is adapted to extend for 

20 displacing liquid from the ampule A. The plung 
er 20 has a shoulder formed by a collar 22, and 
above this collar a spring 24 is mounted in the 
casing C. A cap 26 on the casing confines the 
spring in position. 

25 The spring 24 when in the position of Fig. 3 
is expanded in relation to its position in Fig. 2, 
but even in Fig. 3 is under compression. In 
other words, it is pre-loaded or initially longer 
than the distance between the collar 22 and the 

30 cap 26 in Fig. 3, so that when the cap is screwed 
into position, the spring is under considerable 
compression. 
The sleeve S has an inward projection in the 

form of a cross piece 2S, passing through op 
35 posite slots 30 in the casing C. This cross piece 

has a bore 32, through which the plunger ex 
tends, and the cross piece is held assembled rela 
tive to the sleeve by a pair of screws 3. The 
cross piece has a shoulder, indicated at 36, which 
upon movement of the sleeve upwardly in Fig. 3, 
engages the collar 22 to the left of the plunger, 
thereby lifting the plunger, and at the same time 
tending to swing the lower end thereof toward 

as the left. Consequently when the sleeve is pulled 
all the way up, the lower end of the plunger 
swings onto a shoulder of the casing C Sur 
rounding the perforation . The plunger is 
thereby latched in raised position or "cocked.' 

50 During the cocking action, it will be obvious that 
the shoulder 3 of the cross piece 28 serves as a 
pivot with the spring 24 pressing downwardly on 
the plunger at the right of this pivot, and there 
fore tending to rotate the plunger in a clockwise 

55 direction to the position shown in Fig. 2. 
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2 
The plunger 20 has an inclined shoulder 40. If 

the plunger is in cocked position, the sleeve S 
may be slid downwardly as to the position shown 
in Fig. 2, to cause the edge of the bore 2 to 
engage the inclined shoulder 40. Further down 
ward movement of the sleeve Will force the lower 
end of the plunger toward the right until it reg 
isters with the perforation 8', whereupon the 
spring 24 may expand and cause the plunger to 
pass through the perforation and enter the bore 
4 of the ampule A. In the bore, it engages a 

follower 42 of rubber or the like back of the 
liquid in the bore, and causes such liquid to be 
discharged as a fine stream, indicated at 44, 
through the skin of the patient, indicated at 46, 
and enter the tissue therebeneath. 
By preloading the spring 24 and providing a 

little distance for impact action when the plunger 
is released, I Secure certain desirable injection 
characteristics, which will now be described, 
Impact is secured by having the plunger 20 travel 
a small distance before it strikes the follower 42. 
This distance is represented by the thickness of 
the shoulder 8 in Fig. 2. The result is a sudden 
build-up of pressure when the plunger hits the 
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25 
follower, this build-up being to a greater point 
than possible with the compression of the spring 
24 unaided by impact. For instance, the spring 
may be pre-loaded, so as to exert a pressure that, 
due to the relatively large size of the plunger 20 
compared to the area of the orifice 6, produces 
000 pounds per square inch pressure of the 
stream of liquid 44, when only the spring pres 
sure is applied against the follower through the 
plunger. Since the spring is pre-loaded, this 
pressure may reduce to only 800 or 850 pounds 
per Square inch by the time the plunger is all 
the way down in the ampule, as shown in Fig. 3. 
The impact action caused by some travel of 

the plunger before it strikes the follower produces 
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40 
a Sudden build-up of pressure at the time of in 
pact, which may run eight or ten times as high 
as the pressure capable of being exerted by the 
Spring alone. In other words, the pressure of 
the stream 44 at the time of impact might be 
8000 to 10000 pounds per square inch. This pro 
duces such force in the stream of liquid 44 that 
it readily passes through the skin without the 
necessity of having a needle for puncturing the 
skin. 
After the puncture has been produced by the 

initial high pressure caused by impact, then the 
relatively lower pressure of 800 to 1000 pounds 
per square inch is sufficient to maintain the 
stream 44, and cause substantially all of the liquid 
to pass through the perforation made in the skin 
and enter the tissue therebeneath. 
The spring pressure may, of course, be varied, 

so as to cause the injection to go to the proper 
depth in the tissue. 
Another advantage of my present construction 

is the ease of cocking the spring. It is merely 
necessary to place the cap 26 in the palm of one 
hand and slide the sleeve S toward the cap with 
the other hand to effect the cocking operation. 
A fresh ampule A may then be placed in position 
and the collar O screwed onto the instrument for 
holding it there. 
During the injection, the collar O is placed 

against the patient's skin, as shown in Fig. 3, and 
the sleeve S slid toward the patient. The instru 
ment is thereby held in close contact with the 
patient and the degree of contact is automatically 
regulated as it takes a predetermined pressure on 
the sleeve before the plunger can be unlatched. 
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This pressure may be varied by changing the in 
cination at 40 and thereby I am able to design 
an instrument, which will be operated for the 
injection only, when the proper pressure of the 
instrument against the patient has been per 
formed. This also insures that the ampule A 
will be the proper distance from the skin or 
pressed against it with the proper pressure as 
required for different types of injections. 
At the same time, the operation of the instru 

ment is reduced to a minimum number of steps 
and is very simple. Also the arrangement of the 
parts is such that the patient does not see what 
is happening in the instrument and is not affected 
detrimentally by the psychological reaction of 
actually observing the plunger quickly moving to 
Ward the ampule A, as in the spring operated 
hypodernic injectors of my previous applications. 
Some changes may be made in the arrange 

ment and construction of the various parts of 
my hypodermic injector, without departing from 
the real spirit and purpose of my invention, and 
it is my intention to cover by my claims, any 
modified forms of construction or use of mechan 
ical equivalents, which may be reasonably in 
cluded within their scope. 
I claim as my invention: 
1. In a hypodermic injector, an elongated cas 

ing, means at one end of said casing to contain 
liquid to be hypodermically injected, said means 
having a bore and a minute orifice, a plunger for 
entering said bore to displace liquid therefrom 
through said minute orifice and thereby effect in 
jection of the liquid to a subcutaneous position 
relative to a patient against which said casing is 
held, a pre-loaded spring in said casing for pro 
pelling said plunger, a sleeve slidable on said 
casing, said plunger being engageable by said 
sleeve to compress said spring, means for latching 
said plunger in a position with said spring com 
pressed to a still greater degree, said sleeve being 
Operable, upon movement in an opposite direc 
tion, to unlatch said plunger and thereby per 
mit it to enter said bore and be propelled there 
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along by expansion of said spring. 
2. In a hypodermic injector, a casing, means at 

One end of Said casing to contain liquid to be 
hypodermically injected, said means having a 
bore and a minute orifice, a plunger for entering 
said bore to displace liquid therefrom through 
Said minute orifice and thereby effect injection 
of the liquid to a subcutaneous position relative to 
a patient, a pre-loaded spring...in said casing for 
propelling said plunger, a sleeve slidable on said 
casing, said plunger being engageable by said 
sleeve to further compress said spring, means for 
latching said plunger in a position with said 
Spring so compressed, said sleeve being operable 
upon movement in an opposite direction to un-, 
latch said plunger and thereby permit it to enter 
Said bore and be propelled therealong by expan 
sion of said spring to its pre-loaded position. 

3. In a hypodermic injector, an elongated cas 
ing, an anpule detachably mounted at one end of 
said casing to contain liquid to be hypodermically 
injected, said ampule having a bore and a blunt 
end with a minute orifice in said blunt end, said 
ampule being positioned in said injector, so that 
said blunt end may be seated on tissue into which 
an injection is to be made, a follower in said bore 
and a plunger for entering said bore to engage 
said follower and thereby displace liquid through 
Said minute orifice, a pre-loaded spring in said 
casing for propelling said plunger, operating 
means slidable on said casing, said plunger being 
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engageable by said means upon movement there 
of in One direction to further compress said 
spring, means for latching said plunger in a posi 
tion with said spring so compressed and spaced 
from said follower, said means being operable by 
movement thereof in the opposite direction to un 
latch said plunger and thereby permit it to enter 
said bore and engage said follower with impact, 
due to expansion of said spring. 

4. In a hypodermic injector, a casing, means at 
one end of said casing to contain liquid to be 
hypodermically injected, said means having a 
bore and a minute orifice, a plunger for entering 
said bore to displace liquid therefrom through 
Said minute orifice, a spring in said casing for pro 
pelling said plunger, a sleeve slidable On said cas 
ing, said plunger being engageable by said sleeve 
to compress said spring, when the sleeve is slid in 
One direction, means for latching said plunger in 
a position with said spring compressed, said sleeve 
being operable, upon movement in an opposite 
direction, to unlatch said plunger and thereby 
permit it to enter said bore and be propelled 
therealong by expansion of said spring. 

5. A hypodermic injector comprising a casing, 
an ampule detachably mounted at One end there 
of to contain liquid to be hypodermically injected, 
said ampule having a bore and a minute orifice, 
a plunger in said casing for entering said bore to 
displace liquid therefrom through said orifice and 
thereby effect self-injection of the liquid relative 
to a patient, a spring in said casing for propelling 
said plunger, a sleeve telescopically mounted on 
said Casing, said plunger having a shoulder, and 
said sleeve having a projection for engaging said 
shoulder and moving said plunger to thereby com 
press said spring when said sleeve is moved in a 
direction away from said ampule, said casing hav 
ing a shoulder, said plunger being engageable 
therewith when said spring has been so com 
pressed for latching the plunger against move 
ment under the bias of said spring, said pro 
jection being engageable with an inclined por 
tion of said plunger to disengage said plunger 
from said shoulder of said casing when said sleeve 
is moved in a direction toward said ampule and 
while the casing is held against a patient, where 
by release of said plunger occurs at a predeter 
mined pressure of the injector against the patient, 
whereupon said plunger enters said bore to be 
propelled therealong by expansion of said spring. 

6. A hypodermic injector comprising an elon 
gated casing, an ampule detachably mounted at 
One end thereof to contain liquid to be hypo 
dermically injected, said ampule having a bore 
and a minute orifice, a plunger in said casing for 
entering said bore to displace liquid therefrom 
through said orifice, a pre-loaded spring in said 
casing for propelling said plunger, a sleeve tele 
scopically mounted on said casing, said plunger 
having a shoulder, and said sleeve having a pro 
jection for engaging said shoulder and moving 
said plunger to thereby increase the compression 
of said spring when said sleeve is moved in a di 
rection away from said ampule, said casing hav 
ing a shoulder, said plunger being engageable 
therewith when said spring has been so com 
pressed for latching the plunger against move 
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ment under the bias of said spring, said projec 
tion being engageable with said plunger to dis 
engage it from said shoulder of said casing when 
said sleeve is moved in a direction toward said 
ampule. 

7. A hypodermic injector comprising an elon 
gated casing, an ampule detachably mounted at 
one end thereof to contain liquid to be hypo 
dermically injected, a plunger in said casing to 
cooperate with said ampule and displace liquid 
therefrom, a pre-loaded spring in said casing for 
propelling said plunger, means telescopically 
mounted on said casing, said plunger having a 
shoulder, and said means engaging said shoulder 
and moving said plunger to thereby increase the 
compression of said spring when said means is 
moved in a direction away from said ampule, 
said casing having a shoulder, said plunger being 
engageable therewith when said spring has been 
so compressed for latching the plunger against 
movement under the bias of said spring, said 
means being engageable with said plunger to dis 
engage it from said shoulder of said casing when 
said means is moved in a direction toward said 
ampule and while the casing is held against a 
patient. 

8. A hypodermic injector comprising an elon 
gated casing, detachable means associated there 
with for containing liquid to be hypodernically 
injected, a plunger in said casing for entering 
said means and displacing the liquid therefrom, 
a spring in said casing for moving said plunger, 
said spring being so loaded that it is under com 
pression when in released position and under 
greater pressure when in a cocked position, a 
sleeve slidable on said casing in a direction away 
from said liquid container to cock said spring, 
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said sleeve being engageable with said plunger 
when sliding in the opposite direction for releas 
ing the plunger after predetermined pressure ex 
erted through the sleeve and casing to the patient 
against which the casing is positioned, said 
plunger upon release permitting said spring to 
expand, and at the limit of its expansion still 
exerting force enough on the liquid to cause it 
to enter the puncture made in the skin by the 
initial pressure. 

9. A hypodermic injector comprising a casing, 
detachable means associated therewith for con 
taining liquid to be hypodernically injected, a 
plunger in said casing for entering said means 
and displacing the liquid therefrom, a spring in 
said casing for moving said plunger, said spring 
being so loaded that it is under compression when 
in released position and under greater pressure 
when in a cocked position, means slidable on said 
casing in a direction away from sald liquid con 
tainer to cock said spring, said means being en 
gageable with said plunger when sliding in the 
opposite direction for releasing the plunger after 
predetermined pressure exerted through the 
means and casing against a patient, said plunger 
upon release permitting said spring to expand and 
exert force enough on the liquid to cause substan 
tially all of it to enter through a puncture made 
in the skin and enter the tissue therebeneath. 

MARSHALL I, LOCKBART, 


