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(57) In a hypodermic syringe (10) with a hypodermic needle (20) which 1s adapted to be extended from a needle space
(19) from a readiness position into an operative position by a force storage means (28), the invention seeks to make 1t
possible to render the hypodermic needle (20) inaccessible after use. For that purpose the hypodermic needle (20) 1s
arranged to be returned from the operative position by a force storage means (62) into the needle space (19) or a
recerving space (11), which surrounds same at least at times, for recerving the needle space (19), or 1t 1s connected to
a plunger (24) which 1s disposed 1n the needle space (19) and which 1s provided at its end face remote from the needle
with at least one retaining recess for a pulling member, the recess being accessible from the exterior.
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Abstract

In a hypodermic syringe (10) with a hypodermic needle (20) which
i1s adapted to be extended from a needle space (19) from a readiness
position into an operative position by a force storage means (28), the
invention seeks to make it possible to render the hypodermic needle (20)
inaccessible after use. For that purpose the hypodermic needle (20) is
arranged to be returned from the operative position by a force storage
means (62) into the needle space (19) or a receiving space (1ll), which
surrounds same at least at times, for receiving the needle space (19), or
1t is connected to a plunger (24) which is disposed in the needle space

(19) and which is provided at its end face remote from the needle with at

least one retaining recess for a pulling member, the recess being
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Hypodermic Syringe

The 1nvention relates to a hypodermic syringe comprising a
hypodermic needle which can be extended from a needle space from a
readiness position by a force storage means into an operative position.
In particular the invention concerns a hypodermic syringe with a closed

5 container which is arranged beside the needle space and which includes an
injection material chamber and which receives a hypodermic liquid which
can be put under pressure by a loadable pressure piston, wherein the
hypodermic needle which has a needle duct is connected in the operative

position to the injection material chamber.

10 Disposable syringes are known in which the needle must be screwed
onto the syringe in order to put it into a condition in which it is
capable of operation. The hypodermic liquid is taken from anpoules and
is drawn up into the syringe. Manipulation with syringes of that kind is

not satisfactory from the hygiene point of view, and is also time-
15 consuming.

US patent specification No 3 556 100 discloses a syringe in which
the hypodermic needle and the hypodermic liquid are disposed in a common
space or chamber. The needle is pushed out of the space under the
pressure of a coil spring and at the same time the liquid is urged

20 through a needle cannula. That arrangement suffers on the one hand from
a dissdvantage that the needle and the liquid are in constant contact with
each other, in which case corrosion phenomena in respect of the needle
due to the often corrosive liquids or impurities in the liquid cannot be
excluded. In addition, in any case the liquid is also exposed with the

25 needle éo that 1t is not possible firstly to introduce the needle for

example into the muscle tissue of a patient and then provide for delivery

of the liquid.
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The hypodermic syringe in accordance with US No

4 384 579, was able to provide remedies in that respect.

The 1increasing concern about the consequence of injury to third
parties by syringes which have already been used leads to the object

of arranging for the needle thereof to be very substantially harmless
atter use thereof.

That object is achieved on the one hand in that the hypodermic
needle 1s arranged to be returnable from the operative position by a
force storage means into the needle space or a receiving space, which
surrounds the needle space at least at times, for receiving the needle
space. In addition the object envisaged by the inventor can also be
attained in that the hypodermic needle is connected to a plunger of the
needie space and the latter is provided at its end face remote from the
needle with at least one retaining recess which is accessible from the
exterior, for a pull member. In the latter case the subject-matter of
the invention 1is suitable in particular as a front attachment for

pressure guns, as willl be described in greater detail hereinafter.

In order to facilitate connection to such pressure attachments,
the plunger of the hypodermic needle as well as the pressure piston of
the injection material chamber are provided with the retaining recesses
and the latter are preferably of the same configuration. In addition the
hypodermic syringe is to be provided with fixing means for connection to
counterpart elements of a pressure gun or the like; pressure members of
the pressure gun are then associated with the plunger of the hypodermic

needle and/or the pressure piston.

In a particular configuration of the hypodermic syringe, arranged
axially movably between the plunger and the end or bottom of the needle
space 1s a retaining member which is held in the readiness position

against a force storage means which is supported towards the end or
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bottom and which is engaged by' counterpart retaining means on the plunger
when the hypodermic needle is moved into the operative position. It has
been found to be desirable for the retaining member to be in the form of
a ring or ring portion through which the hypodermic needle can pass and
which is held by at least one releasable locking means in the readiness
and operative position, against a spring. Engaging behind the ring as
counterpart retaining means are flexible hook elements on the plunger

which, when the latter is moved from the operative position 1into a

‘closure position, entrain the ring, that is to say, the retaining member

or the ring is urged upon release by the locking means, with the plunger
bearing thereagainst, towards the closure plate of the needle space, by
the force storage means. The locking means, preferably at least one
locking bar which extends in axis-parallel relationship with respect to
the hypodermic needle, can be connected with its free end to a
substantially radially movable sliding 1linkage which liberates it

abruptly when the injection operation is terminated and the hypodermic
needle is to return into the casing.

Also in accordance with the invention is a hypodermic syringe in
which the needle space for the hypodermic needle is provided in a sleeve
which is axially movable in the receiving space. The sleeve is connected
to a force storage means which can be stressed in the actuating
direction. In that connection, in accordance with the invention, the
hypodermic needle or the plunger thereof is held in the needle space by a
spring which is then stressed, and the sleeve and the hypodermic needle
hang on a stressing means, the sleeve and the injection needle being shot
in a pressing direction upon release of the stressing means; in the
operative position, in accordance with a further feature of the

invention, the sleeve is locked in such a way that the hypodermic needle
projects out of the receiving space.

The force storage means 'towards the bottom bears in the receiving

space against an external lip or the like which extends on the sleeve
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adjacent the edge thereof which is towards the bottom or end of the
syringe and, in the closure position, that is to say when the hypodermic
needle is retracted or enclosed, it rests between the closure plate and

an internal collar portion or the like of the receiving space.

The sleeve itself has an internal radial collar portion or the
like internal lip, and the hypodermic needle engages under same 1n the
operative position of the hypodermic syringe. By virtue of the provision
of the radial collar portion, the plunger in the sleeve is held both in
the operative position and also in the closure position in such a way
that it forms a bottom portion for the sleeve. In accordance with the
invention, the pairing of mutually facing radial members on the sleeve
and the receiving spac.e guarantees a firm positioning of the sleeve and
therewith the hypodermic needle in the closure position of the syringe;

in all the described constructions the hypodermic needle can be moved

from the readiness position into the operative position in a simple

manner and after use can be readily retracted into a casing portion to be
inaccessible.

Further advantages, features and details of the invention will be

apparent from the following description of preferred embodiments and with
reference to the drawings in which:

Figure 1 shows a hypodermic syringe with two chambers which are
disposed in parallel juxtaposed relationship, and a hypodermic needle, in
a readiness position,

Figure 2 shows the hypodermic syringe of Figure 1 in the
operative position,

Figure 3 shows a detail from Figure 2 on an enlarged scale,

Figure 4 shows the hypodermic syringe of Figures 1l and 2 in the
emptied condition,

Figure 5 shows a part of another hypodermic syringe in the
readiness position,
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Figure 6 shows the hypodermic syringe of Figure 35 1in the
operative position,

Figure 7 shows the hypodermic syringe of Figures 5 and 6 in the
emptied condition,

Figure 8 shows details of a specific closure means on the
hypodermic syringe, and

Figure 9 shows a further hypodermic syringe in the readiness
position.

The embodiment of a hypodermic syringe 10 for liquid medicaments,
as shown in Figure 1, comprises at least two cylindrical receiving spaces
11 and 12 in joined-together casings 15, 16 with parallel longitudinal
axes A and B. A coaxial cylindrical sleeve 18 is axially displaceable in
the receiving space 1l which is at the left in Figure 1. A hollow needle
20 is disposed in the cylindrical sleeve 18 in the illustrated readiness
position in such a way that the needle tip 22 thereof lies within the
sleeve 18. In that arrangement, a hollow plunger 24 which carries the
hollow needle 20 and which is guided in the needle space 19 of the sleeve
18 is disposed at a spacing a from a cover plate 26 of the sleeve 18,
against which a coil spring 28 bears with its upper end. The lower end
of the coil spring 28 applies a loading to the hollow plunger 24.
Extending through the coil spring 28 is a plunger rod 30 with radially

. projecting plunger head 31, which in Figure 1l projects at the sleeve 18

and is held by an arresting means.

After the removal of a protective cap 32 which is jointly
associated with the two casings 15 and 16, the plunger head 31 and
therewith the plunger rod 30 are released by a pressure (arrow X) applied
to a closure lever 36 which is pivotally connected at 34 to a pin 35;
the hollow plunger 24 is moved downwardly towards the end or bottom 40 of
the casing by the coil spring 28, in which case an eccentric needle
connection portion 25 destroys a lateral sealing member 42 or the like in

the receiving space 11 at the central wall 17; it closes off a passage
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chamber 44 provided with a valve ball member 43, with respect to the
adjacent receiving space 42 which in the operative position as shown in
Figure 2 is communicated by way of the needle connection portion 25 to
the hollow plunger 24 and thereby to the needle cavity 21. Liquid F at
the receiving space 12 which serves as an injection material chamber
immediately flows into the needle cavity 21 under the pressure of a
pressure piston 48 which 'is loaded by a compression spring 46. The
compression spring 46 is stressed in the readiness position of the
hypdermic syringe 10 between the pressure piston 48 and a closure plate
50 which is common to the two casings 15 and 16. The closure plate 50
has apertures 51 and 52 therethrough, of different diameters, for the
sleeve 18 on the one hand and for a guide rod 54 of the pressure piston
48 on the other hand. A hook head 55 on the guide rod 54 is held in the
readiness position by the shorter lever arm 36k of the closure lever 36
engaging thereunder; at the same time, the lever 36 secures the plunger
head 31 by means of a downwardly projecting hook arm 37 on the longer
lever arm 361 . Upon actuation of the lever 36 in the direction indicated
by the arrow x, the plngEr rod 30 and the guide rod 54, and therewith the
coil springs 28 and 46, as already indicated above, are liberated, more

specifically the guide rod 54 being liberated with a delay time relative

" to the downward movement of the plnger rod 30, so that the pressure or

ligquid piston 48 moves downwardly at a somewhat later time. That delay
may be produced for example by sliding elements (not shown). In order to
permit a slow movement of the pressure piston 48, the guide rod 54

thereof may also be provided with a handle 58 which in turn has a shank
60.

Moreover, when moving into the operative position shown in Figure

2, the hypodermic needle 20 pierces the end or bottom 40 of the casing,

the remains thereof bearing snugly against the side of the hypodermic

30 needle 20, to constitute a sleeve portion 4l.

The sleeve 18 is held in its upper readiness position by the
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fixed coil spring 28 and, upon the abrupt release of the coil spring 28,
1s driven downwardly with the hollow needle 20: when that happens, the
hollow plunger 24 passes through a ring-like internal lip 63 of
triangular cross-section and of flexible material, and engages behind the
downwardly facing radial surface 63n thereof. The spacing e thereof from

the lower edge l8n of the sleeve 18 corresponds to the height of the
plunger.

A lower return spring 62 which is disposed in a prestressed

condition between the bottom or end 40 of the casing and an external

10 annular lip 64 on the sleeve 18 is further stressed when the sleeve 18

15
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23

30

moves downwardly. The external lip 64 projects with its radial bottom

surface 64n from the sleeve 18, somewhat below the other bottam lip
surface 63n.

Durmg the 1injection procedure, a snap lock which is only
indicated at 66 and which is pivoted about an axis E into the path of
movement of the sleeve 18 holds the sleeve 18 in the operative position.
When the snap lock 66 is released, the return spring 62 urges the sleeve
18 upwardly into a limit position as shown in Figure 4, in which the
external lip 64 of the sleeve 18 moves beyond upper retaining ribs 65 on
the casing 15; the lip 64 is clamped fast between the radial surfaces
65h, retaining ribs 65 and the closure plate 50 and the hypodermic needle
20 1s thus fixed within the receiving space 11. That therefore prevents
injury being caused by the hypodermic syringe 10.

In the embodiment shown in Figures 5 to 7 of a hypodermic syringe
ZLOa , the hollow plunger 24 and the hypodermic needle 20 are held in the
readiness position thereof by an arresting system (not shown) for the
plunger rod 30. The upper coil spring 28 in this construction is
disposed between the hollow plunger 24 and the closure plate 50 1n the

needle space 19 of the casing 15; this construction does not have a

Sleeve 18.
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The return spring 62 is stressed between the bottom or end 40 of the
casing and a pressure ring 70 which is held by a pressure lever 72 at a
spacing i relative to the end or bottom 40 of the casing. The pressure

lever 72 extends in a passage l7a in the central wall 17 and is actuable
above the closure plate 50.

Projecting downwards from the hollow plunger 24 is a ring of
limitedly flexible retaining hooks or claws 73 which, upon downward
movement of the hollow plunger 24 (arrow X), pass through the central
opening 69 in the pressure ring 70 and engage behind same with their hook
heads; the hollow needle 20 is in the operative position (Figure ©).
The retaining hooks or claws 73 also ensure entrainment of the pressure

ring 70 into the closure position of the hypodermic needle Z20.

After use of the hypodermic syringe :l.o“_:-l , the pressure levers 72 are
released and the return spring 62 urges the hollow plunger 24 upwardly
until, as shown in Figure 7, its plunger rod 30 can be arrested by
engagement of the snap lever 66 into a locking notch 67. Depending on
its spring force, the return spring 62 is even sufficient to provide for
secured fixing of the hypodermic needle 20 in the casing 15.

As shown in Figure 8, the vertical pressure lever 72 may be
provided with a sliding slot 74 which extends transversely with respect
thereto and in which an inclined link member 75 can move radially with
respect to the lever 72; at the other end the link member 75 1is
pivotally connected to the closure lever 36 at 76. When the closure

lever 36 is raised the 1link member 75 is displaced and releases the
pressure lever 72.

A syringe attachment 78 for a pressure gun 80 which is not shown
herein for the sake of clarity of the drawing is screwed into the gun at
79. Provided in the plunger 24a and the piston 4 8a , which are disposed
slidably without a spring force in the needle space 19 and the receiving

space 12 respectively are blind holes 82 of an undercut configuration,



for heads 83, of a corresponding configuration, on actuating linkages 84,
85. The latter are shot in the direction indicated by the arrow x by the
pressure gun 80, with a slight time delay.

After use the hollow needle 20 is retracted into the casing 15 by
5 a pulling bar with head 83, which is inserted at 82.
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The embodiments of the invention in which an exclusive

property or privilege 1is claimed are defined as follows:

1. A hypodermic syringe comprising:
a hypodermic needle having a needle duct therein, said needle
having an operative position and a readiness position;

a plunger connected to the needle;

side by side first and second containers, said first
container including a needle space therein with said needle
disposed in the needle space in the readiness position, and
sald second container comprising a closed container arranged
beside the needle space;

a first force storage means acting on said plunger operative
to extend the needle from the readiness position in the
needle space, through one end of the needle space, to the
operative position outside the needle space;

an injection material chamber in the second container which
accommodates a hypodermic liquid, wherein said chamber is
connected to the needle duct in the operative position of the
needle;

a plston 1n the second container operative to put the
hypodermic liquid under pressure;

means to activate the piston in coordination with the
activation of the plunger by the first force storage means;
second force storage means for returning the hypodermic
needle from the operative position to the needle space in a
closure position, including means in the needle space
engaging said second force storage means in the readiness
position of the needle;

means for retaining said needle in the operative position and
releasing said needle from the operative position to permit
return of the needle from the operative position to the
closure position in the needle space by the second force

storage means; and
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means for retaining the needle in the needle space in the

closure position after return from the operative position by

the second force storage means.

2. The hypodermic syringe according to claim 1,
including:
fixing means for connection to counterpart elements of a

pressure gun; and

pressure members of the pressure gun assoclated with at least

one of sald plunger and said piston.

3. The hypodermic syringe according to claim 1,
wherelin the plunger is spring loaded;
the hypodermic syringe further including:
a radial retaining member axially movable between the spring-
loaded plunger and said one end of the needle space, said
retaining member being held against the second force storage
means 1n the readiness position; and
counterpart retaining means on the plunger engageable with
the retaining member when the needle is moved into the

operative position.

4 . The hypodermic syringe according to claim 3,

wherein:

the second force storage means 1s a spring; and

the retaining member 1ncludes a ring portion through which
the needle can pass;

the hypodermic syringe further including at least one
releasable locking means operative to hold the retaining

member agailnst the second force storage means spring.

5. The hypodermic syringe according to claim 4,
whereiln the counterpart retaining means comprise flexible
hook elements on the plunger which engage behind the ring

portion i1in the pressure direction.
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6. The hypodermic syringe according to claim 4 or 5,
1ncluding a closure plate of the needle space, wherein the
retaining member bears against the plunger in the operative
position of the needle and upon release by the locking means

1s operative to move with the plunger towards the closure

plate by the second force storage means.

7. The hypodermic syringe according to claim 4, 5 or
6, wherein the locking means comprises at least one locking
bar which extends in axis-parallel relationship with respect
to the needle and i1s held at the free end thereof by a
substantially radially movable sliding linkage.

8. The hypodermic syringe according to claim 1,
1ncluding:
an axlally movable sleeve in the first container which
surrounds the needle space; and
a receiving space in the first container with the second
force storage means disposed 1n said recelving space;
wherein the sleeve 1s connected to the second force storage
means; and
wherein saild second force storage means can be stressed in an

axial direction.

9. The hypodermic syringe according to claim 8§,
wherein the first force storage means 1s disposed between the
plunger and the sleeve, and wherein the needle and the
plunger are held i1n the sleeve in the readiness position of

the needle by the first force storage means.

10. The hypodermic syringe according to claim 8 or 9,
wherein:
the sleeve has a readiness position corresponding to the

readiness position of the needle;
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’ the sleeve has an end adjacent the receiving space; and

the sleeve 1s held in its readiness position by the second

force storage means at the sleeve end.

11. The hypodermic syringe according to claim 8, 9 or
10, wherein the second force storage means is supported

agalnst an external lip on the sleeve.

12. The hypodermic syringe according to claim 10,
including:
a closure plate of the needle space; and
an lnwardly disposed retaining rib on the first container;
wherein, 1in the closure position, sailid external lip sits

between the closure plate and the inwardly disposed retaining

rib.

13. The hypodermic syringe according to claim 11 or 12,

wherein:
the sleeve has an 1nternal lip; and

the needle engages under the internal lip in the operative

position of the needle.

14. The hypodermic syringe according to claim 13,
wherein the internal lip and the external lip are adjacent to

each other on opposite sides of the wall of the sleeve.

15. The hypodermic syringe according to any one of
claims 8 to 14, wherein the sleeve i1s held 1in 1ts readiness

position in the first contalner adjacent the recelving space,

and wherein the plunger forms the base 0f the sleeve.

16. The hypodermic syringe according to claim 15,

wherein the sleeve 1s locked in its readiness position

against a spring force in the receiving space.
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17. A hypodermic syringe comprising:
a hypodermic needle having a needle duct therein, said needle
having an operative position and a readiness position;
a plunger connected to the needle;
side by side first and second containers, said first
container including a needle space therein with said needle
disposed in the needle space in the readiness position, and
said second contailiner comprising a closed container arranged
beside the needle space;
a force storage means acting on said plunger operative to
extend the needle from the readiness position 1n the needle
space to the operative position outside the needle space;
an injection material chamber in the second container which
accommodates a hypodermic liquid, wherein said chamber 1is
connected to the needle duct in the operative position of the
needle;
a piston in the second container operative to put the
hypodermic liquid under pressure;
at least one retaining recess provided in each of the end
faces of the plunger and piston remote from the needle which
are accessible from the exterior, and corresponding pull
members connected to said recesses, and linkages for

actuating said pull members.

18. A hypodermic syringe according to claim 17,
including fixing means for connection to counterpart elements
of a pressure gun, and pressure members of the pressure gun

associated with at least one of said plunger and piston.
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