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(57) In a syringe dosing mechanism a threaded spindle (1) and a nut (3) co-operates so that relative rotation thereof
moves the nut (3) along the spindle (1). The nut (3) has two intersecting bores (12, 15). The first bore (15) has an inner
thread (7) matching the outer thread (2) of the spindle (1) and the second bore (12) 1s smooth and fits shdingly over
the spindle (1). The nut (3) 1s tiltable between a first and a second position. In the first position the threaded bore (15)
1s coaxial with the spindle (1) and 1n the second position the smooth bore (12) 1s coaxial with the spindle (1). The nut
(3) 1s at a first side hinged to a piston rod (6) so that exertion of a force by the nut (3) on the piston rod (6) 1n a direction
(10) by which an mjection 1s performed will tilt said nut (3) into 1ts first position. A piston withdrawal member acts at
a second side of said nut diametrically opposite said first side so that the nut (3) 1s tilted to 1ts second position when
the withdrawal member applies a force (13) to said nut (3).
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Abstract

In a syringe dosing mechanism a threaded spindle (1) and a nut (3) co-operates so that rela-
tive rotation thereof moves the nut (3) along the spindle (1). The nut (3) has two intersecting
bores (12, 15). The first bore (15) has an inner thread (7) matching the outer thread (2) of
the spindie (1) and the second bore (12) is smooth and fits slidingly over the spindie (1). The
nut (3) is tiltable between a first and a second position. In the first position the threaded bore
(15) i1s coaxial with the spindle (1) and in the second position the smooth bore (12) is coaxial
with the spindle (1). The nut (3) is at a first side hinged to a piston rod (6)so that exertion of a
force ‘by the nut (3) on the piston rod (6) in a direction (10) by which an injection is performed
will tilt said nut (3) into its first position. A piston withdrawal member acts at a second side of
said nut diametrically opposite said first side so that the nut (3) is tilted to its second position

when the withdrawal member applies a force (13) to said nut (3).
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This application is a Divisional of Application Ser. No. 2,294,638

filed June 15, 1998.

The invention relates to syringes for dosed injection of a medicine from an exchangeable car-
tridge of the kind having a piston which is forced into a tubular cartridge to press out a dose
of medicine corresponding to the movement of the piston, the syringe having a housing
comprising a cartridge holder and a dosing mechanism by which a dose is set and sub-
sequently injected by successively advancing a piston rod to press the piston into the car-
tridge, said dosing mechanism comprising a threaded spindle and a nut member co-
operating with the spindle so that by setting of a dose relative rotation of the spindle and the
nut member will move the nut member along the spindle, the position of the nut member on
the s;;indle defining how far the piston rod is advanced during the injection. The spindle may

be formed by the piston rod which may be provided with an outer thread.

When the cartridge is empty said piston rod projects into the cartridge in almost'the total
length thereof. To change the cartridge the piston rod must first be drawn out of the empty
cartridge, and thereafter it must be brought back to its initial position in the dose setting part.
The last operation is made possible by locks getting unlocked when the empty cartridge is

removed from the syringe, where after the piston rod may be pushed or screwed back to its
initial position.

The release of said locking may be obtained either by bringing the inner thread of the nut

member out of engagement with the spindle or by allowing a free relative rotation of the nut
member and the spindle. When the locking is released the nut member, which have during
the injections performed been moved to a position on the spindle corresponding to a fully

advanced piston rod, may be moved along the spindle back to its position corresponding to a
totally retracted piston rod.

By the free rotation of the nut member relative to the spindle the nut may be screwed back to

its initial position corresponding to a fully retracted piston rod. However, the nut have to be

Is to use a nut member comprising at least two parts which may be pulled apart so that their

threads are drawn out of engagement with the thread of the spindle when the nut is going to
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be returned to its initial posmon However, this solution may cause problems when the parts
are brought together again to engage the thread of the spindle as it may be difficult to obtain

the correct synchronisation between the position of the nut member on the spindle and the

scale indicating the dose set. Further, the engagement between the threads is dependent on

tolerances which may cause wear which makes the settings inaccurate.

It iIs an object of the invention to provide a nut providing a good engagement with the spindle

and the thread of which may easlly be brought out of engagement with the thread of the

spindle without involving parts which must be moved in relation to each other.

This is obtained by a syringe as described in the opening of this applicétion using a nut

which has two intersecting bores forming an angle with each other and of which a first bore

and fits slidingly over the thread of the spindle, the nut member being mounted to the piston

rod tiltable between a first and a second position so that in the first position the threaded
bore is coaxial with the spindle during dose setting and injection and in the second ‘position
to which the nut is tilted when acted upon to withdraw the piston rod and move said nut
member along the spindle the smooth bore is coaxial with the spindle.

set and subsequently injected by successively advancing a
piston rod to press a piston into the cartridge. The dosing
mechanism comprises a threaded spindle and a nut member co-
operating with the spindle so that by setting of a dose
relative rotation of the spindle and the nut member will move
the nut member along the spindle. The position of the nut
member on the spindle defines how far the piston rod is
advanced during the injection. The syringe 1s characterized in

that the nut has two intersecting bores forming an angle with
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each other and of which a first bore has an 1inner thread

matching the outer thread of the spindle and a second bore 1is
smooth and fits slidingly over the thread of the spindle. The
nut member is mounted to the piston rod tiltable between a
5 first and a second position so that in the first position the

threaded bore is coaxial with the spindle during dose setting
and injection and in the second position to which the nut 1is
tilted when acted upon to withdraw the piston rod and move the
nut member along the spindle, the smooth bore is coaxial with

10 the spindle.

During normal use of the injection device the nut is held with its first bore coaxial with the
spindle with the threaded parts of this first bore engaging the outer thread of the spindle.
This way the nut may be moved along the spindle when said spindle and the nut are rotated
15  relative to each other. When it is requested to move the nut along the spindle without per-

forming said relative rotation the nut is tilted on the spindle to bring it into a second angular

position relative to the spindle in which angular position the second bore is coaxial with the

~ spindle. In this angular position the nut may be displaced along the spindie with the smooth
surface of the second bore sliding over the tops of the threads of the spindie. When the nut

20 has been moved to a wanted position along the spindle, the nut is tilted back to its first an-

gular position with the first bore coaxial with the spindle and the threaded parts of this first
bore engaging the threads of the spindle.

In the following the invention is explained in further details with references to the drawing,
25 wherein
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Figure 1 schematically shows a threaded Spindle connected to a piston rod through a

tiltable nut with a threaded and a smooth bore, the nut being in a first position -

with the thread of the bore engaging the thread of the spindle, and

Figure 2 the spindle , nut and piston rod in figure 1 only with the nut tilted to a second

position so that the spindle runs through the smooth walled bore.

In figure 1 a reciprocable and rotateable spindle 1 is provided with an outer thread 2 passing
through a nut member 3 which has at a first side a journal 4 in which a pivot pin 5 on a piston
rod 6 is journaled. The nut member 3 has two intersecting bores, a first bore coaxial with the
spindie 1 in figure 1 and a second bore indicated by dotted lines 12 and intersecting the first
bore forming an acute angle with this first bore. The first bore has an.inner thread 7 which in

figure 1 engages the outer thread 2 of the spindle 1.

The spindle 1 forms a dose setting member of an injection device in which doses are set by
rotating the spindle 1 about its axis. As the nut member is not rotateable, rotation of the
spindie 2 will screw this spindle through the nut member 3. A dose is set by screwing the
spindle in the direction shown by an arrow 8 and the set dose is Injected by moving thé spin-

die 1 without rotating it in the opposite direction shown by an arrow 9. The injection move-

ment of the spindle will due to the engagement of the threads 2 and 7 of the spindle and the
nut member, respectively, be transmitted to the nut member 3 and through the journal 4 and
the pivot pin 5 further to the piston rod 6 which is moved in the direction indicated by an ar-
row 10. By the injection movement of the spindle a force is exerted on the nut member 3 as
indicated by an arrow 11 which force will try to rotate the nut member 3 about the pivot pin 5

In a direction which brings the threads of the spindle and the nut member in tighter en-

gagement.

By successive dose settings and injections the piston rod 6 is moved to its extreme position
In the direction indicated by the arrow 10, i. e. a piston upon which the piston rod 6 acts is
moved all the way into a cartridge. By the successive dose settings the spindle 1 has been
screwed by its full length through the nut member 3 in the direction indicated by the arrow 8.
To enable a changing of the cartridge the piston rod 6 has to be withdrawn and the nut
member has to be moved from one end of the spindle 1 to the other. To enable such a

movement the engagement between the threads of the spindie and the nut member has to
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be released. This is done by tilting the nut member to a second position so that the smooth

walled bore of the nut member becomes coaxial with said spindle as shown in figure 2.

In figure 2 the piston rod 6 is omitted. To withdraw the piston rod the nut member must be
drawn to the left in the figure 2. A drawing force is transmitted to the nut member from a

withdrawal element which may be manually operated or automatically operated when a lid is

opened to obtain access to an ampoule compartment. The not shown withdrawal element
act by a force indicated by an arrow 13 on a second side of the nut member diametrically
opposite said first side. The force indicated by the arrow 13 will together with a force indi-
cated_‘by an arrow 14, originatihg from the resistance against withdrawal which the piston rod
exerts on the nut member, exert a torque on the nut member in a plane defined by the inter-
secting axis of the bores. This torque will draw the nut member to a second position in which

the smooth walled bore is coaxial with the spindle 1 and keep the nut member in this tilted

position as long as the withdrawing force is applied. With this second rotational position of
the nut member 3 this nut member may be moved along the spindle as the top of the thread
2 of the spindle slides along the smooth wall of the smooth walled bore of the nut member 3.
The thread of the nut member is drawn out of engagement with the thread 2 of the spindle 1
as the threaded bore now is positioned as indicated by the dotted lines 15. The nut member

can be biased towards its first rotational position in which the threads of the spindie and the

nut element are in engagement.

-
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Claims

1. A syringe having a housing comprising a cartridge holder and a dosing mechanism by
which a dose is set and subsequently injected by successively advancing a piston rod to
press a piston into the cartridge, said dosing mechanism comprising a threaded spindie and
a nut member co-operating with the spindle so that by setting of a dose relative rotation of
the spindle and the nut member will move the nut member along the spindle, the position of
the nut member on the spindle defining how far the piston rod is advanced dufing the injec-
tion, characterised in that the nut has two intersecting bores forming an angle with each
other and of which a first bore has an inner thread matching the outer thread of the spindle
and a‘second bore is smooth and fits slidingly over the thread of the spindle, the nut member
being mounted to the piston rod tiltable between a first and a second position so that in the
first position the threaded bore is coaxial with the spindle during dose setting and injection’
and in the second position to which the nut is tilted when acted upon to withdraw the piston

rod and move said nut member along the spindle the smooth bore is coaxial with the spindle.

2. Syringe according to claim 1, characterised in that the nut member at a first side is hinged
to the piston rod so that exertion a force on the nut member in a direction by which the piston

rod Is pressed in a direction by which an injection is performed will tilt said nut member into
its first position.

3. Syringe according to claim 2, characterised in that the a piston withdrawal member act on

the nut member at a second side of said member diametrically opposite said first side so that

“the nut member is tilted to its second position when the a piston rod withdrawal force is ap-

plied to said nut member.
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