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& (57) Abstract: When a cover (10) of a syringe firing mechanism is pushed downwardly towards a housing (2) a flexible arm (12) is
& moved inwardly to release a trigger (8). This enables a drive member (6) to push down a plunger (5) of the syringe under the bias of
Lo I spring (7). When the injection is completed, release of the cover (10) causes the cover (10) to move back into contact with a corner
of the drive member (6). A cam surface (15A) then pushes a flap (16) across, whilst bending a hinge (17), until the flap (16) enters
the hollow interior of the drive member (6), thus enabling the syringe (1) to be withdrawn within the housing (2) under the bias of

=

a spring (3).
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SYRINGE FIRING MECHANISM

Safety syringe mechanisms are known wherein the syringe is initially held
fully within a housing and, after injection, the syringe is again drawn baék into
the housing. Such arrangements usually have a drive member which can be
released and driven forward, firstly to cause the needle at least of the syringe to
project from the housing, and then to cause a dose to be ejected from the
syringe through the enclosed needle. At the end of the injection procedure, the
syringe is caused to be withdrawn again into the housing by a return
mechanism. This invention aims to provide a syringe firing mechanism of this
nature which is relatively simple in construction and which can readily be
operated to perform the two stages of exposing the needle of the syringe and
withdrawing the syringe into a housing after injection.

According to the present invention there is provided a syringe firing
mechanism for a syringe held within a housing, the housing incorporating a drive
spring acting on a drive member provided with a release trigger which, when
released, enables the drive member to act on a plunger of the syringe under the
bias of the drive spring, firstly to drive the body of the syringe forwardly to cause
the needle portion of the syringe to move out of the housing and'secondly to
cause a dose to be ejected from the syringe, the housing also incorporating a
return spring to provide a reverse bias on the syringe body to enable the needle
portion'of the syringe to be withdrawn into the housing after ejection of a dose,
and a cover positioned over the rear of the housing and movable in a first
direction towards the syringe to actuate the release trigger or to provide access

for actuation of the release trigger, and movable subsequently in the reverse
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direction to actuate a release mechanism which will free the plunger from the
drive member to allow the syringe to be withdrawn into the housing under the
bias of the return spring.

With this mechanism the cover acts firstly to release the drive member
and then to actuate a further release mechanism which causes the exposed
needle to be withdrawn back into the housing. In the preferred arrangement, the
release mechanism comprises a projection inwardly from the region of the cover
nearest to the syri'nge which will, when the cover is moved in the reverse
direction, release a flap on the drive member to enable the head of the syringe
plunger to enter a hollow interior of the drive member.

Ideally a third spring will be provided between the cover and the housing
to cause the cover to move back to its start position, to actuate the release
mechanism, when the operator's actuating pressure on the cover is released.
This ensures that the operation of the release mechanism happens
automatically once the operator releases the device.

| In the preferred arrangement, the drive head will carry the release trigger
which is normally located on a ledge of the housing until it is moved off the
ledge, for release of the trigger to enable the drive member to move within the
housing under the bias of the drive spring. In one arrangement, the structure is
such that movement of the cover in the first direction pushes the trigger off the
ledge. In this case, the housing can have a flexible arm whose free end
contacts the release trigger and also carries a projection which will be moved

inwardly by movement of the cover in the first direction to any extent sufficient to

actuate the release trigger.
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. As an alternative, the firing mechanism could be constructed such that
there is a firing button, for actuating the release trigger, which projects through a
side wall of the cover and is interlocked with the cover until the cover is moved in
the first direction, whereupon the button can be pressed to actuate the release
trigger. The firing button can be carried at the end of a flexible arm forming part
of the housing.

The invention may be performed in various ways and two preferred
embodiments thereof will now be described, with reference to the accompanying
diagrammatic drawings, in which:

Figure 1 is a longitudinal cross-section through one example of a syringe
firing mechanism of this invention; | |

Figures 2A to 2D illustrate sequential stages of operation of the
mechanism shown in Figure 1; and

Figures 3A and 3B illustrate, in partial view and in a similar manner, two
initial stages in the operation of an alternative form of firing mechanism.

Figure 1 shows a standard syringe 1 located within a housing 2. A spring
3 biases a syringe carrier 4 associated with the syringe in a direction such as to
hold the syringe 1 fully within the lower part of the housing 2A. A plunger 5
projects from the syringe 1 into the upper part 2B of the housing. At the top end
of the housing section 2B there is a drive member 6 biased by a drive spring 7.
The drive member is held in place by a trigger 8 in the form of a flexible arm
which rests on a ledge 9 in an opening in the side wall of the housing 2.

Surrounding the upper part of the housing 2B is a cover 10 which is

biased outwardly by a spring 11. [f the operator pu-shes the cover 10 towards
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the syringe 1, a flexible arm 12 of the housing 2 is forced inwardly by
engagement of the inner side wall of the cover 10 with a projecting boss 13 on
the arm 12 until the céndition is reached as shown in Figure 2B. The drive
member 6 is now free to move within the housing portion 2B under the bias of
the spring 7 and acts on the plunger 5 initially to cause the syringe 1 to move
outwardly against the bias of the weaker spring 3 and then to cause the contents
of the syringe to be ejected through the needle 14 as the plunge-r moves within
the syringe 1. When the cover 10 is subsequently released, the spring 11 acts
to move the cover 10 outwardly. This results in a trigger member 15 actingon a
flap 16 forming part of the drive member 6 (as shown in Figure 2C). Further
movement of the trigger member 15 to the position shown in Figure 2D causes
the flap 16 to disengage from the side wall of the drive member 6. This results
from the fact that the cam surface 15A pushes the flap 16 across by flexing a
hinge 17 until the flap enters the interior of the hollow drivé member 6. The flap
16 can then fold inwardly about the hinge 17 into the interior of the hollow drive
member 6. This removes any pressure from the plunger 5 and the spring 3 acts
to withdraw the syringe 1 back into the housing 2.

In the alternative arrangement shown in Figures 3A and 3B, the closing
inwardly of the trigger 8 of the drive member 6 is performed in a different
manner. Otherwise, the operation of the device is identical to that shown in
Figures 1 and 2. In this instance, the flexible arm 12 of the housing portion 2B
extends outwardly at the free end to form a button 18. In the condition shown in
Figure 3A, this button cannot be moved inwardly because it rests against a

portion 19 of the cover 10. However, when the cover 10 is moved inwardly to
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the condition shown in Figure 3B (corresponding essentially to that shown in
Figure 2A), the button 18 is free o move inwardly, when pressed, to move the
latch inwardly to free it from the ledge 9. Again, the drive member 6 can then be
driven with forward by the spring 7 and the subsequent stages of operation are

equivalent to those shown in Figures 2B to 2D.
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CLAIMS

1. A syringe firing mechanism for a syringe held within a housing, the
housing incorporating a drive spring acting on a drive member provided with a
release trigger which, when released, enables the drive member to act on a
plunger of the syringe under the bias of the drive spring, firstly to drive the body
of the syringe forwardly to cause the needle portion of the syringe to move out of
the housing and secondly to cause a dose to be ejected from the syringe, the
housing also incorporating a return spring to provide a reverse bias on the
syringe body to enable the needle portion of the syringe to be withdrawn into the
housing after ejection of a dose, and a cover positioned over the rear of the
housing and movable in a first direction towards the syringe to actuate the
release trigger or to provide access for actuation of the release trigger, and
movable subsequently in the reverse direction to actuate a release mechanism
which will free the plunger from the drive member to allow the syringe to be
withdrawn into the housing under the bias of the return spring.

2. A syringe firing mechanism according to claim 1, wherein said release
mechanism comprises a projection inwardly from the region of the cover nearest
to the syringe which will, when the cover is moved in the reverse direction,
release a flap on the drive member to enable the head of the syringe plunger to
enter a hollow interior of the drive member.

3. A syringe firing mechanism according to claim 1 or claim 2, wherein a
third spring is provided between the cover and the housing to cause the cover to

move back to its start position, to actuate the release mechanism, when the

operator's actuating pressure on the cover is released.
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4, A syringe firing mechanism according to any one of claims 1 to 3, wherein
the drive head carries the release trigger which is normally located on a ledge of
the housing until it is moved off the ledge, for release of the trigger to enable the
drive member to move within the housing under the bias of the drive spring.

5. A syringe firing mechanism according to claim 4, wherein movement of
the cover in the first direction pushes the trigger off the ledge.

6. A syringe firing mechanism according to claim 5, wherein the housing has
a flexible arm whose free end contacts the release trigger and also carries a
projection which will be moved inwardly by movement of the cover in the first
direction to any extent sufficient to actuate the release trigger.

7. A syringe firing mechanism according to claim 4, wherein a firing button
for actuating the release trigger projects through a side wall of the cover and is
interlocked with the cover until the cover is moved in the first direction,
whereupon the button can be pressed to actuate the release trigger.

8. A syringe firing mechanism according to claim 7, wherein the firing button
is carried at the end of a flexible arm forming part of the housing.

9. Any novel combination of features of a syringe firing mechanism as
described herein and/or as illustrated in the accompanying drawings.

10. A syringe firing mechanism substantially as herein described with

reference to the accompanying drawings.
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