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BIAS?ED PESTON 
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Germany, Walter Huhensack, Konigsallee 5, Gottirrgen, 
Germany, and Ru‘di Ronnenberg, Weenderlandstr. 80, 
Gottingen, Germany 

Filed Oct. 5, H62, Ser. No. 229,283 
Claims priority, application Germany Oct. 7, 1961, 

P 28,001; May 29, 1962, P 29,506 
4 Claims. (Cl. 128-218) 

The present invention relates to a hypodermic syringe 
which is advantageously used for hypodermic injections 
by the patient himself. 1 

Syringes of this type known hitherto do not meet re 
quirements satisfactorily. They consist of a housing ac 
commodating the ampule and an injection needle sliding 
therein and having two pointed ends, as well as of a pis 
ton subjected to the action of a compression spring and 
sliding in the housing, and a locking and release mecha 
nism for the piston which upon release of the locking 
mechanism and through means for the relieved spring 
drives the needle out of the housing so that the contents 
of the ampule are discharged through the needle. 
The material requirements for the production of such 

syringes are high and prevent the syringe from being used 
only once as is desired today. For reasons of a long 
storability, glass or metal ampules had to be used. An 
ampule made of glass, however, breaks easily and neces 
sitates a most careful handling of the syringe. Metal 
ampules are suitable for certain medicaments only. Fur 
thermore, they are not transparent and their contents 
cannot be controlled for foreign matter or air bubbles. 
The requirement of sterile assembly and storage of the 
ampule or the hypodermic needle could hardly be met. 
Eventually, operation of the syringe was di?icult, which 
is of great importance, because the user might have 
some kind of fear when making the injection on himself. 
He might be tempted to withdraw the syringe from the 
body a short moment before the decisive action, so that 
the injection is interrupted or not carried out at all. 

It is one object of the present invention to provide a 
syringe, which eliminates all of the de?ciencies of known 
embodiments of hypodermic syringes. 

It is another object of the present invention to provide 
a syringe, wherein a housing accommodates the ampule 
with the needle and the actuating mechanism for the 
syringe each form self-contained units which can be as 
sembled and replaced to form the complete syringe. Thus, 
it is possible to use the ampule and the needle only once, 
while the part of the syringe containing the actuating 
mechanism can be re-used for further injections. Fur 
thermore, it is also possible to exchange the chamber 
with the ampule and the needle, when another ampule 
?lling is necessary. 

It is still another object of the present invention to 
provide a syringe, wherein a transparent, unbreakable 
ampule, made of plastic material for instance, is used, 
which is accommodated in a vapor-proof, closed cham 
ber. The unit containing the actuating mechanism is 
conveniently ?tted in a long housing, the forward part 
of which is designed to replaceably receive the chamber 
containing the ampule unit. ' 
The transparent ampule of plastic material enables a 

control with respect to foreign matter and air bubbles. 
It is unbreakable and since it is accommodated in a 
vapor-proof chamber, a long storability of the hypo 
dermic syringe is possible. Without a vapor-proof seal 
ing, the contents would gradually escape through the walls 
of the plastic ampule. 

Preferably, a shaft of the piston for actuating the hy 
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podermic syringe extends through the bottom of the hous 
ing against which rests the compression spring acting 
on the piston, the end of the shaft having an external 
projecting collar tapered on both sides, while on the out 
side of the housing bottom radially movable locking 
members are arranged around the piston shaft in a man 
ner, so that in their inner end position they engage be 
hind the collar and are enclosed by means of a retainer 
ring located in a release cap and axially displaceable 
with the latter, which is axially displaceable on the hous 
ing, so that in its other end position the retainer ring 
releases the locking members to enable the latter to be 
moved radially in outward direction by the advancing 
piston which is thus released. Conveniently, the locking 
members consist of balls or rollers which are engaged 
or released by the axially displaceable release member, 
so that they engage behind the collar provided on the pis 
ton shaft or are moved in outward direction by the col 
lar through the action of the compression spring acting 
on the piston. Thus, a particularly easy and sensitive 
release of the hypodermic syringe is obtained and after 
the injection a simple return and locking of the piston is 
possible when the spring is tensioned again. It is an 
other advantage that the locking members are rigid parts 
which are not subjected to particular wear even after 
frequent use of the hypodermic syringe, as might be the 
case, when the locking members are formed of or at~ 
tached to springs which design, of course, is also possible 
without departing from the spirit of the present invention. 
With these and other objects in view, which will be 

come apparent in the following detailed description, the 
present invention will be clearly understood in connec~ 
tion with the accompanying drawings, in which: 
FIGURE 1 is an axial section of the ampule unit; 
FIG. 2 is an axial section of the unit incorporating 

the actuating mechanism, without the locking means for 
the piston shaft and the release means; 
FIGS. 3, 4, S and 8 are fragmentary axial sections of 

different embodiments of’ the locking means for the pis 
ton shaft, accommodated in the release cap; 
FIG. 6 is a section along the lines 6—-6 of FIG. 3; 
FIG. 7 is a section taken along the lines 7—7 of FIG. 

4; and 
FIG. 9 is a section along the lines 9-9 of FIG. 8. 
Referring now to the drawings, and in particular to 

FIGS. 1 to 3, a housing accommodating the ampule 
is disclosed. Substantially, it consists of a cylindrical 
container 1 to guide an ampule 2 containing the solu 
tion for the injection. The ampule 2, as well as the con 
tainer 1 are closed by a piston-like plug 3. At its forward 
end, the ampule 2 is provided with a socket 4 receiving a 
slidable hypodermic needle 5, which is tapered at both 
ends. A point of the hypodermic needle 5 is disposed 
opposite a diaphragm 6 closing the ampule 2. The for 
ward end of the needle 5 projects into a plug 7 closing 
the container 1 at the needle end. This end is in front 
of another diaphragm 8 which is pierced by the needle 5 
when the latter is actuated. 

After ?lling and closing under sterile conditions, the 
container 1 forms a self-contained unit which can be 
handled without endangering the sterility of its contents. 

Referring now to FIG. 2, a sectional view of the part 
of the syringe incorporating the actuating mechanism is 
disclosed, which substantially consists of a housing 9 hav 
ing an extension 10 to receive the ampule unit shown in 
FIG. 1. A collar 11 is'provided at the front end of the 
housing part 10, to accommodate a replaceable spring 
ring 12 which retains the entire ampule unit in the hous 
ing 10. A piston 13 is guided in the rear part of the 

‘ housing 9, which piston 13 rests with its forward collar 
14 on the piston-like plug 3 of the ampule 2 when the dif 
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ferent parts are ?tted into each other and which piston 
13 has a shaft 15 projecting through an opening 16 in 
the housing bottom 17. A compression spring 18 1S ar 
ranged inside the housing 9 between the housing bottom 
17 and the collar 14 at the forward end of the'piston 13 
to actuate the latter. A release cap 19 extends over 
the rear end of the housing’9. 

In the initial position of the hypodermic syringe, the 
tensioned compression spring 18 must be secured. For 
this purpose, the end of the piston shaft 15 is provided 
with an external collar 29 tapering at both sides and co 
operating with suitable locking means. In the embodi 
ment disclosed in FIG. 3, locking means are used which 
are formed of tongues 21 arranged around the piston 
shaft 15, ?xed in the housing bottom 17 and having near 
their ends an inner shoulder 22. The latter engages be 
hind the collar 20. On the other hand, the ends of the 
tongues 21 are provided with guides 23 to support the 
tongues 21 in a retainer ring 24 which is inserted into the 
inside of the release cap 19. The ring 24 has a collar 
25, engaging behind the guides 23 of the locking members 
21, thereby securing the release cap 19 against accidental 
withdrawal from the housing 9. 
The release cap 19 is ?tted in a manner such‘that a 

chamber 26 is formed at its bottom which accommodates 
a cam disc 27. The latter is arranged eccentrically on a 
shaft 28 of a set button 29 journalled in the release cap 
19, and it is dimensioned such that by rotating the button 
29 axis of the latter can be turned into the axis of the 
inner chamber 30 inside the locking members 21. 
The position of the different parts in initial position 

of the syringe is illus‘trated'in FIG. 3. By means of the 
cam 27 the release cap 19 rests on the ends v23 of the 
locking members 21, so that no axial displacement of 
the release cap 19 can take place. Only after rotation 
of the button 29 and, thereby, of the axis of the cam 27 
to coincide with the axis of the empty chamber 30, can 
the release cap 19 be pushed further axially over the 
housing 9. The retainer ring 24 is removed from the 
guides 23 of the locking members 21 which are no longer 
enclosed. The tensioned compression spring 18 acting 
on the piston 13 drives the latter forward, thereby spread 
ing the locking members 21 by means of the conical collar 
20 and the cam-shaped projections 22 on the locking 
members 21, so that the latter actually release the piston. 
On the other hand, by means of a suitable tool, the 

piston 13 can be returned into its initial position, when 
after removal of the entire ampule unit the piston 13 is 
forced back. During this operation, the collar 20 slides 
over the collars or neck portions 22 of the locking mem 
bers 21. In the rear end position of the piston 13 the 
release cap 19 is withdrawn somewhat from the housing 
9, so that the retainer ring 24 again encloses the locking 
members 21. By rotating the adjusting button 29, the 
cam 27 is turned back into its locking position. Thus, 
the actuating mechanism is locked again in its initial posi 
tion. 

Referring now to the embodiment disclosed in FIG. 4, 
the piston 13 is locked by means of rollers 32 having 
conical ends and being journalled with considerable play 
on axial pins 31 on the outside of the housing bottom 
which is shaped accordingly, the rollers 32 engaging be 
hind the collar 20 on thepiston shaft 15 and bearing 
against the inside of the retainer ring 24 of the release 
cap 19’. 
One of the pins 31 has an extension 33 which rests on 

the thick bottom of the release 19’. For the extension 
33, the bottom of the cap is provided with a recess 34. 
The operation of the parts is the same as shown in 

FIG. 3. When the release cap 19' is rotated so that the 
recess 34 in the bottom of the cap 19' is in alignment 
with the pin 33, the release cap 19’ can be moved axially 
and the retainer ring 24 for the locking rollers 32 can be 
transferred into its release position. Due to'the shape of 

(.1 

40 

45 

4 
the rollers 32 and the collar 20 on the piston shaft 15, 
the parts are spread apart through means of the action of 
the compression spring 18 and the piston is released. 
When reversing these operations, the piston is forced 
back and the spring 18 is tensioned again. ~ 
A simpli?ed embodiment of the hypodermic syringe 

is disclosed in FIG. 5. The collar 20 on the piston shaft 
15 is enclosed by resilient retainer members 35 which 
are ?xed at the bottom of the release cap 192 and which 
are provided, at their ends, with two recesses 36 and 37 
disposed behind one another. Furthermore, the ends 38 
of the springs 35 are bent outwards. To actuate the 
springs 35, the bottom of the release cap 192 is provided 
with a push-button 39 which with its head 40 rests on 
the ?rst recess 36 of the springs. In this embodiment, the 
release cap 192 is ?tted to the housing 9 so that it cannot 
be moved axially. 

In the initial position, the piston shaft 15 is held by 
means of the parts 35 in that their recesses 37 engage 
behind the collar 20. 
By pressing the button 39, the spring is radially forced 

outwards so that the recesses 37 release the collar 20 to 
enable the piston to be pushed forward through means of 
the action of the spring 18. When tensioning the piston, 
however, the collar 20 bears on the outwardly bent ends 
of the springs 38. These are spread apart and their bent 
portions 37 again rest behind the collar 20. 

In the embodiment of the actuating mechanism ac 
cording to FIGS. 8 and 9, the housing 93 is provided, be 
hind its bottom 17’ with an extension 45 guiding a re 
lease ring 46. The latter has an inner collar 47. The 
ring is also guided by means of the collar 47 to be axially 
displaceable on a bushing 48 which encloses the piston 
shaft 15' and which is provided on the housing bottom 17’. 
The ring 46 is provided with a small bore 49 and a 

Wide bore 50. The locking members in this case are 
formed of balls 51 which are arranged around the piston 
shaft 15', have a rather wide bore 52 and are secured in 
their circular arrangement around the piston shaft 15’ 
by means of a retainer ring 53. 
The release ring 46 extends beyond the housing ex 

tension 45 and is provided with a cover 54 closing the 
housing 93. On the other hand, the rim of the housing 
45 has recesses 55 to receive projections provided on the 
cover 54 when the latter is rotated together with the 
release ring 46. 
When the compression spring 18 acting on the piston 

is tensioned, the release end of the hypodermic syringe is 
conveniently turned up and the piston pressed into the 
housing 9'. The piston shaft 15' and its collar 20’ then 
penetrates the locking balls 51. The release ring 46 is 
now withdrawn from the housing until tthe balls which 
engage below the collar 20' have entered the recess 49. 
At this moment the piston is secured in its initial posi 
tion. The cover 54 with the ring 46 has to be turned until 
its projections clear the recess 55 provided in the housing 
45. If, however, the syringe is actuated, the cover 54 
with the ring 46 is turned until it can be axially displaced. 
The recess 49 releases the locking balls 51 which are 
held by the end of the bushing 48. They enter the wide 
bore 50 and are radially spread apart through means of 
the surface on the collar 20' until the piston is released 
and driven forward through means of the action of the 
tensioned spring 18. 

While we have disclosed several embodiments of the 
present invention, it is to be understood that these em 
bodiments are given by example only and not in a limit 
ing sense, the scope of the present invention being deter 
mined by the objects and the claims. 
We claim: 
1. A hypodermic syringe for self administering injec 

tions comprising 
a ?rst unit and 
a second unit receiving said ?rst unit, 
said ?rst unit comprising a cylindrical housing open 
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at one end and having a bottom wall to close the 
other end, 

said bottom wall de?ning a central opening, 
a release cap telescopically surrounding said closed 

other end of said cylindrical housing, 
a piston having a shaft extending therefrom and dis 

posed in said cylindrical housing adjacent said bottom 
wall and said shaft extending through said central 
opening of said bottom wall, 

said piston having a collar at its end remote from said 
shaft, 

a compression spring in said cylindrical housing and 
engaging the inner face of said bottom wall and 
said collar of said piston, respectively, thereby urg 
ing said piston into the innermost position in said 
cylindrical housing, 

releasable locking means cooperating with said shaft 
for retaining said piston in its Withdrawn position 
against the force of said compression spring, and 

said second unit comprising a cylindrical metal con 
tainer ?ttingly and immovably disposed in and at the 
open end of said cylindrical container, 

an ampule of plastic material immovably received in 
and at the inner end of said metal container and dis 
posed adjacent said piston, 

a ?rst diaphragm closing one end of said ampule, 
a ?rst plug ‘disposed at the other end of said ampule 
and axially displaceable in the latter, 

said plug engaging the end face of said piston and 
being actuated by the latter, 

a second plug secured to and retained at the outer end 
of said metal container, 

a second diaphragm disposed in said second plug, 
a hypodermic needle axially miovably disposed in said 

metal container between said ?rst diaphragm and 
said second diaphragm and having pointed ends, 

so that upon releasing of said locking means said piston 
pushes by means of said compression spring said ?rst 
plug into said ampule simultaneously piercing both 
said diaphragms by the pointed ends of said hypo 
dermic needle in order to discharge the content of 
said ampule through said axially moved hypodermic 
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needle and said ampule is. retained vapor-proof and 
sterile in said metal container. 

2. The hypodermic syringe, as set forth in claim 1, 
which includes ' 

means for retaining said metal container in a predeter 
mined position in said cylindrical housing. 

3. The hypodermic syringe, as set ‘forth in claim 1, 
wherein 

said cylindrical metal container is set off inwardly at 
its open end to form an inner diameter substantially 
identical with the inner diameter of said ampule and 
the outer diameter of said ?rst plug. 

4. The hypodermic syringe, as set forth in claim 1, 
which includes ' 

a stop ?ange axially movably secured to said hypo 
dermic needle, 

said ?rst diaphragm having a hollow cylindrical mem 
ber receiving said stop ?ange, 

said metal container has an inwardly projecting collar 
at its open end of an inner diameter substantially 
equal with the outer diameter of said hypodermic 
needle, and said collar operating as abutment for 
said stop ?ange in order to pierce said ?rst dia 
phragm of said ampule. 
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