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DESCRIPTION
FIELD OF THE INVENTION

[0001] The present invention is generally related to drug delivery pumps, and in particular to a 
drug delivery pump drive using a linear piezoelectric motor to advance a syringe piston to 
deliver a liquid drug.

BACKGROUND OF THE INVENTION

[0002] Typically miniature drug delivery pumps use an electric motor and a system of many 
gears to reduce the high speed motors down to a slower speed. The slower speed provides 
the precision needed to control the very small doses of a liquid drug being delivered by means 
of an advancing lead screw and nut moving the syringe piston. Due to the above performance 
requirements, such miniature drug delivery pump use an expensive high quality electric motor 
and the associated high quality gears, therefore making such pumps expensive and generally 
not disposable in nature. In addition, concealment under clothing is problematic due to the 
relative size of the motor and the noise generated during operation.

[0003] DE 102005004498 A1 discloses a drive unit for a medical device such as an insulin 
pump or lancing device, comprising an actuator for charging a mechanical energy storage 
element, such as a spring. A linear motor or another device for generating a linear motion 
actuates a pivotably mounted lever bar. The other arm of the lever bar actuates a rotational 
ratchet mechanism. By repeatingly actuating the lever, a rotational movement is produced for 
prestressing the mechanical energy storage element or driving a movement element.

[0004] WO 02/071592 discloses a mechanical-electrical power conversion system, comprising 
one or more electroactive polymers that convert between electrical and mechanical energy. 
When a voltage is applied to electrodes contacting an electroactive polymer, the polymer 
deflects. This deflection is converted into rotation of a power shaft included in a motor. A clutch 
allows engagement and disengagement between an electroactive polymer transducer and a 
power shaft. Repeated deflection of the polymer produces continuous rotation of the power 
shaft.

[0005] US 4871939 describes a piezoelectric motor, in which an elongated bilaminate bender 
is formed from a pair of piezoelectric ceramic sheets laminated to a conductive metallic strip. In 
response to an alternating current, the bender bends in a direction substantially perpendicular 
to its long axis. One end of a pivotably mounted lever bar is driven by the bender. A spring 
provides a bias force opposite to the direction that the lever bar is pushed by the bender, to 
return the lever bar when the bender bends in the opposite direction. A pair of pawls, attached 
one on either side of the pivot axis of the bar, alternately drive a ratchet wheel on the bender
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drive stroke and the return stroke. The ratchet wheel turns a drive shaft.

[0006] US 7170214 discloses an ultrasonically driven actuating device. A threaded nut is 
subjected to ultrasonic vibrations, thereby causing a threaded shaft to rotate and to translate in 
the axial direction.

[0007] WO 2008/024808 A2 discloses an infusion pump with a linear motion pump device with 
a drive shaft. The drive shaft is coupled to a rotational motor via a drive cam and a drive gear, 
communicating the rotational motion of the motor to a linear motion of the drive shaft. In 
another embodiment, a piezo-electrically driven linear motor directly actuates a piston 
arranged in a reservoir, to drive fluid from the reservoir to the injection site.

SUMMARY OF THE INVENTION

[0008] It is against the above background that the present invention provides a drug delivery 
pump drive which uses a linear piezoelectric motor to advance a syringe piston to deliver a 
liquid drug. The pump drive, provided in a drug delivery pump, provides silent operation and 
very low energy consumption compared to electric motor-based drives. The small size of the 
motor helps also to reduce overall size of the pump drive and the resulting drug deliver pump.

[0009] In one embodiment, a drive system used to dispense a liquid drug from a drug 
container having a piston is disclosed. The drive system comprises a lead screw having a 
rotational axis and operably connected to the piston; a ratchet wheel provided along the 
rotational axis and operably connected to the lead screw to rotate the lead screw about the 
rotational axis; a piezoelectric motor having a shaft, a nut engaging the shaft, and piezoelectric 
elements configured to produce reciprocating linear and rotational motion of the shaft relative 
to the nut adjacent the rotational axis; and a pawl operably connected to the shaft and 
engaging the ratchet wheel such that the reciprocating linear motion of the shaft is converted 
into unidirectional rotary motion of the ratcheted wheel about the rotational axis which moves 
the lead screw and advances the piston to dispense the liquid drug from the drug container. 
Completion of the cycle may be confirmed either by sensing the motor shaft has reached the 
limits of its travel or by the successful advancement of the ratchet by one tooth.

[0010] In another embodiment, a method for dispensing a liquid drug from a drug container 
having a piston is disclosed. The method comprises providing a lead screw having a rotational 
axis and operably connected to the piston; providing a ratchet wheel along the rotational axis 
and operably connected to the lead screw to rotate the lead screw about the rotational axis; 
providing a piezoelectric motor having a shaft, a nut engaging the shaft, and piezoelectric 
elements configured to produce reciprocating linear motion of the shaft relative to the nut 
adjacent the rotational axis; and providing a pawl operably connected to the shaft and 
engaging the ratchet wheel such that the reciprocating linear motion of the shaft is converted 
into unidirectional rotary motion of the ratcheted wheel about the rotational axis which moves 
the lead screw, wherein moving the lead screw advances the piston dispensing the liquid drug
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from the drug container.

[0011] Another embodiment discloses a drive system in which the motor shaft is held to rotate 
but not translate while the motor body is allowed to translate but not rotate. The drive system 
comprises a lead screw having a rotational axis and operably connected to the piston; a 
piezoelectric motor having a threaded shaft, a threaded motor body engaging the shaft, and 
piezoelectric elements configured to produce reciprocating linear and rotational motion of the 
shaft relative to the nut; a housing to constrain the shaft to rotate while constraining the motor 
body to translate; a connection between the motor shaft and lead screw to transmit the 
rotational movement of the shaft to the lead screw; a nut engaging the lead screw and 
operably connected to the piston; whereby as the motor is activated, the shaft outputs only 
rotary motion which causes the nut to advance along the lead screw, advancing the piston and 
dispensing liquid drug from the drug container.

[0012] These and other features and advantages of the invention will be more fully understood 
from the following description of various embodiments of the invention taken together with the 
accompanying drawings.

[0013] The invention is defined by the subject-matter of claim 1.

BRIEF DESCRIPTION OF THE DRAWINGS

[0014] The following detailed description of the various embodiments of the present invention 
can be best understood when read in conjunction with the following drawings, where like 
structure is indicated with like reference numerals and in which:

FIG. 1 is an exploded perspective view of a drug delivery pump drive embodiment using a 
linear piezoelectric motor positioned parallel to an axis of rotation of a lead screw arrangement 
according to the present invention;

FIG. 2 is an exploded perspective view of another drug delivery pump drive embodiment using 
a linear piezoelectric motor positioned parallel to an axis of rotation of a lead screw 
arrangement according to the present invention;

FIG. 3 is an exploded perspective view of a drug delivery pump drive embodiment using a 
linear piezoelectric motor positioned perpendicular to an axis of rotation of a lead screw 
arrangement according to the present invention;

FIG. 4 is an exploded perspective view of another drug delivery pump drive embodiment using 
a linear piezoelectric motor positioned perpendicular to an axis of rotation of a lead screw 
arrangement according to the present invention;

FIG. 5 is a perspective view of another drug delivery pump drive embodiment using a linear 
piezoelectric motor in a housing to drive a lead screw arrangement according to the present
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invention; and

FIG. 6 is a perspective view of a miniature drug delivery pump embodiment using a drug 
delivery pump drive using a linear piezoelectric motor to advance a syringe piston to deliver a 
liquid drug according to the present invention.

DETAILED DESCRIPTION

[0015] In the following description of the embodiments of the invention, skilled artisans 
appreciate that elements in the figures are illustrated for simplicity and clarity and have not 
necessarily been drawn to scale. For example, the dimensions of some of the elements in the 
figures may be exaggerated relative to other elements to help to improve understanding of 
embodiment(s) of the present invention. Accordingly, the drawings are merely schematic 
representations, intending to depict only typical embodiments of the invention, and therefore 
should not be considered as limiting the scope of the invention. The invention will be described 
with additional specificity and detail through the accompanying drawings. The description of the 
invention may contain, for example, such descriptive terms as up, down top, bottom, right or 
left. These terms are meant to provide a general orientation of the parts of the invention and 
are not meant to be limiting as to the scope of the invention.

[0016] With reference to FIG. 1, an embodiment of a drug delivery pump drive 100 using a 
linear piezoelectric motor 12 is shown. It is to be appreciated that such a drug delivery pump 
drive 100 is suitable for use in an infusion pump application to accurately pump a liquid drug. A 
suitable linear piezoelectric motor is described in U.S. Patent No. 6,940,209, the disclosure of 
which is herein incorporated fully by reference. In one embodiment, the motor 12 has a 3.5 x 
3.5 x 15 mm footprint, which is about 20% the size of conventional electrical micro-motors. The 
motor 12 provides an adjustable stroke that can be precisely controlled in a range up to about 
4 mm and in a speed range up from about 0.001 to about 3 mm/s. Typical input power 
(moving) is about 300 mW.

[0017] In use, the application of a drive signal 14 from a controller 16 via wires 18 causes 
piezoelectric elements 20 in the motor 12 to vibrate or be driven through a range of motion 
which induces friction between contacting and constrained motor members, such as a 
threaded rod or shaft 22 and a motor body 24 which acts like a nut. In particular, the friction 
generated between the shaft 22 and the motor body 24, which houses the piezoelectric 
elements 20, causes the shaft 22 to rotate about the motor body 24, thereby producing linear 
movement of the shaft 22 relative to the motor body 24. As the motor body 24 in the illustrated 
embodiment is fixed to a base 26 within a drug delivery or infusion pump 28, the shaft 22 will 
advance and apply a force axially (i.e., pushing) in either direction (e.g., up and down) 
depending on the drive signal 14. In one embodiment, the push force applied by the shaft is 
about 2 Newtons using a 100 VAC RMS sinusoidal drive signal.
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[0018] In the illustrated embodiment of FIG. 1, it is to be appreciated that the shaft 22 of the 
motor 12 is mounted parallel to a rotational axis X of a lead screw 30. The motor 12 drives a 
linear slider 32 in both directions (e.g., up and down) parallel to the rotational axis X. The slider 
32 is mounted slidably to a pair of braces 34 which is also fixed to the base 26. The slider 32 
has an integral pin 36. A cam 38 is mounted rotatably to the base 26 and located coaxially to 
the lead screw 30. It is to be appreciated that the cam 38 may rotate in both directions (e.g., 
right and left) about the rotational axis X. The cam 38 has an integral track 40 that receives the 
pin 36. The track 40 is helical or angled from the rotational axis X, so that oscillating axial 
motion (e.g., up and down) of the pin 36 causes oscillating radial movement of the cam 38 
about the rotational axis X.

[0019] A ratchet wheel 42 is located coaxially and fixed at an end of the lead screw 30. The 
ratchet wheel 42 and/or the lead screw 30 is mounted rotatably and coaxially to the cam 38. A 
pair of pawls 44, 46 allows the ratchet wheel 42 to be rotated in only one direction designated 
by symbol Z about the rotational axis X. The first pawl 44 is mounted at a first end 48 to the 
cam 38 and is located adjacent the ratchet wheel 42 such that a free end 50 of the first pawl 44 
cooperates with the saw-like teeth 52 of the ratchet wheel 42. The second pawl 46 is fixed at 
first end 54, such as for example, to the base 26, and located also adjacent the ratchet wheel 
42 such that a free end 56 cooperated with the teeth 52 of the ratchet wheel 42 and prevents 
the ratchet wheel from freely rotating in the opposite direction to the direction Z.

[0020] In the provided drive arrangement of the first illustrated embodiment, it is apparent that 
the oscillating (e.g., up and down) movement of the shaft 22 of the motor 12 about the motor 
body 24 causes the incrementing of the ratchet wheel 42 one tooth at a time. The tooth-by
tooth rotation of the ratchet wheel 42 causes the lead screw 30 to also rotate about the 
rotational axis X. As shown, the lead screw 30 is only free to rotate and is prevented from 
translating axially. A threaded nut 58 engages the lead screw 30.

[0021] The threaded nut 58 is provided with a projection or key portion 60 which is situated in 
a slot or keyway 62 that is mounted, for example, to the base 26. In this manner, the nut is 
prevented by the keyway 62 from rotating about the rotational axis X with the ratchet wheel 42 
and lead screw 30 but is free to translate incrementally along axis X. The incremental 
advancement of the threaded nut 58 along the keyway 62 causes a plunger or piston 64 to be 
pushed into a syringe-like drug cartridge or container 66. The pushing of the piston 64, via 
incremental advancement of the nut 58, causes a liquid drug to be expelled from the container 
66 in a controlled manner.

[0022] FIG. 2 shows another embodiment of a pump drive 200 according to the present 
invention wherein the lead screw 30 and the ratchet wheel 42 are not fixed together as in the 
previous embodiment illustrated by FIG. 1. In this alternative embodiment, the ratchet wheel 42 
provides a threaded nut portion 68 which rotates about the lead screw 30. The cam 38 
provides a cavity 70 which accommodates a first portion of the lead screw 30. A second portion 
of the lead screw 30 extends from the cavity 70 through the threaded nut portion 68 of the 
ratchet wheel 42, and through a through bore or cavity 72 in a retainer 74. The retainer 74
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serves to constrain the ratchet wheel 42 from translating up the rotational axis X as it rotates 
the threaded nut portion 68 about the lead screw 30. The retainer 74 also provides a key 
portion 76 situated in the cavity 72. The key portion 76 rides in a keyway 78 provided in the 
lead screw 30. In this manner, the lead screw 30 is constrained to translate, but not rotate 
incrementally, along rotational axis X. The incremental advancement of the lead screw 30 
along the rotational axis X with each tooth-by-tooth rotation of the ratchet wheel 42 causes the 
piston 64 to be pushed into the container 66, thereby expelling the liquid drug from the 
container 66 in a controlled manner.

[0023] FIG. 3 shows still another embodiment of a pump drive 300 according to the present 
invention. In this embodiment, the shaft 22 of the motor 12 is mounted perpendicular to the 
rotational axis X. The motor body 24 is mounted to the base 26 and supports the shaft 22 
above the base 26. The shaft 22 is mounted between opposing tabs on the rocker 80 above 
the base 26. Accordingly, the motor 12 drives and rotates the rocker 80 in both directions (e.g., 
right and left) around the rotational axis X.

[0024] The rocker 80 mounts the first pawl 44 such that as the motor 12 oscillates the rocker 
80 back and forth around the rotational axis X, the first pawl 44 rotates the ratchet wheel 42 in 
the advancing direction Z. The second pawl 46 is mounted or otherwise fixed to the base 26 
such that the ratchet wheel 42 cannot rotate in the direction opposite to the advancing direction 
Z. In this embodiment, the lead screw 30 is fixed to rotate with the ratchet wheel 42. It is to be 
appreciated that in another embodiment, the lead screw 30 and ratchet wheel 42 may be a 
unitary piece. For brevity, as the pump drive 300 advances the piston 64 in the same manner 
as described above with reference to the pump drive 100 shown by FIG. 1, no further 
discussion is provided about this embodiment.

[0025] Another embodiment of a pump drive 400 is shown by FIG. 4, with the shaft 22 of the 
motor 12 mounted perpendicular to the rotational axis X. In this embodiment, as in the 
illustrated embodiment of FIG. 2, the lead screw 30 is configured to translate about the 
rotational axis X but is constrained to rotate as mentioned previously in an above section. It is 
to be appreciated that in another embodiment, pawl 44 and rocker 80 may be a unitary piece. 
For brevity, as the pump drive 400 advances the piston 64 in the same manner as described 
above with reference to the pump drive 200 shown by FIG. 2, no further discussion is provided 
about this embodiment.

[0026] Still another embodiment of a pump drive 500 is shown by FIG. 5, which in this 
embodiment the shaft 22 is held to rotate but not translate by a housing 87 while the motor 
body 24 is allowed to translate but not rotate. The pump drive 500 further comprises the lead 
screw 30 having a rotational axis X and operably connected to the piston 64 via nut 58. A 
connection 89 between the shaft 22 and lead screw 30 transmits the rotational movement of 
the shaft 22 to the lead screw 30. In the illustrated embodiment, the connection 89 is a pair of 
gears mounted respectively to the shaft 22 and lead screw 30. In other embodiments the 
connection 89 between the shaft 22 and lead screw 30 may be made, for example, by a spur 
gear reduction set, a worm gear, and the likes, with or without a ratcheting pawl or other
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suitable clutching arrangement. The retainer 74 in this embodiment serves to constrain the 
leas screw 30, via restraining the gears of the connection 89 from translating along the 
rotational axis X as the lead screw 30 is rotated. Accordingly, as the motor 12 is activated, the 
shaft 22 outputs only rotary motion which causes the nut 58 to advance along the lead screw 
30, thereby advancing the piston 64 and dispensing liquid drug from the container 66.

[0027] In the illustrated embodiment shown by FIG. 5, an encoder wheel 82 provided with 
markings or other features is mounted to the shaft 22 and read by an adjacent encoder 84. In 
this manner, the encoder 84 tracks the revolutions of the shaft 22 and hence movement of nut 
58, and provides the controller 16 with the revolution information such that the motor 12 is 
regulated to dispense only a desired amount of the drug from the container 66. In other pump 
drive embodiments, the encoder wheel 82 (or markings) and encoder 84 may be placed on 
and provided adjacent, respectively, any other moving component of the infusion pump 28 
which can provide an indication of the amount of liquid drug dispensed from the container 66, 
such as for example, the motor body 24, the lead screw 30, a component of connection 89, or 
piston 64.

[0028] In all the illustrative pump drive embodiments shown by FIGS. 1-5, a battery 86 is 
provided to power the infusion pump 28. The battery 86 is held between a pair of electrical 
terminal posts 88 which are wired to provide power to the controller 16. Other electrical 
component, such as for example, an on/off button 90 (FIG. 6) and a small/large dose selection 
switch 92 (FIG. 6) may also be provided as input to the controller 16 to provide the stated 
function to the infusion pump 28.

[0029] As shown by FIG. 6, a pump drive 600 according to any one of embodiments of the 
pump drive 100, 200, 300, 400, and 500 shown by FIGS. 1-5, is conveniently used in a 
miniature drug delivery pump 128. In the illustrated embodiment, the battery 86 is a size AAAA, 
which is about 42.5 mm long and about 8.3 mm in diameter, weighing around 6.5 grams. 
Output of alkaline batteries in this size is about 1.5 volts, 625 mA h. Although elements in the 
figures may be exaggerated in portion to other components, it is to be appreciated that the 
approximate relative size between the drug deliver pump 128 and the battery 86 is intended to 
be shown in the embodiment illustrated by FIG. 6. Accordingly, as shown, the miniature drug 
deliver pump 128 is not much larger than the AAAA battery 86, and is in one embodiment 
about 61 mm long, about 32 mm wide, and 15.5 mm in height, and weighs about 32 grams, 
with the container 66 holding about 2 ml of a liquid drug. Such dimensions of the drug deliver 
pump 128 is about one third the size of existing conventional drug deliver pumps. The small 
size of the drug delivery pump 128 due to the reduction in size and components of the pump 
drive 500 as well as the drive's silent operation, makes it easier for the patient to conceal the 
drug deliver pump under clothing.

[0030] In the illustrated embodiment shown by FIG. 6, the drug delivery pump 128 provides a 
scaled window 94 through which a portion of piston 64 is visible and by which the patient may 
use to meter/monitor the delivery of the liquid drug from the container 66. The container 66 
includes an injection site 96 which is used to connect a spike connector 98 of an administration
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set 102 to the drug deliver pump 128. The spike connector 98 is connected to a fluid conduit 
104 which at the distal end connects to a catheter 106, which enters the patient's intravenous 
system through the skin for delivery of the liquid drug.

[0031] Although not limited to, some of the noted advantages of the present invention are as 
follows: the inherent precision of the motion from the piezoelectric motor which can be used to 
accurately deliver very small doses (i.e., about 100 nL), nearly silent operation, fewer moving 
parts, and smaller parts. Such advantages result in an overall compact and low cost drug 
delivery pump for the consumer.

[0032] The foregoing description of the invention has been presented for purposes of 
illustration and description. It is not intended to be exhaustive or to limit the invention to the 
precise form disclosed, and other modifications and variations may be possible in light of the 
above teachings. The above embodiments disclosed were chosen and described to explain the 
principles of the invention and its practical application to thereby enable others skilled in the art 
to best utilize the invention. It is intended that the appended claims be construed to include 
other alternative embodiments of the invention except insofar as limited by the prior art.
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Patentkrav

1. Drivsystem (100, 200, 300, 400, 500) til udlevering af et flydende lægemiddel 

fra en lægemiddelbeholder (66) med et stempel (64), hvilket drivsystem 

omfatter:

5 en gevindspindel (30) med en rotationsakse (X) og som er operabelt

tilsluttet stemplet (64);

et sav-tandet tandhjul (42) tilvejebragt langs rotationsaksen (X) og 

operabelt tilsluttet til gevindspindelen (30) til at bevæge gevindspindelen;

en piezoelektrisk motor (12) med en aksel (22), en møtrik (24) der

10 indgriber med akselen, akselen er monteret på en vippearm (80) eller

lineær glider (32), og piezoelektriske elementer (20) konfigureret til at 

producere frem- og tilbagegående lineær bevægelse af akselen i forhold til 

møtrikken tilgrænsende rotationsaksen;

kendetegnet ved

15 en spærreklinke (44) med en første ende (48) operabelt tilsluttet (48, 40,

36, 80) til akselen (22) og en fri ende (50) der samarbejder med tandhjulet 

(42), hvor spærreklinken og tandhjulet indgriber på en sådan måde at den 

frem- og tilbagegående lineære bevægelse af akselen omdannes via 

vippearmen (80) eller lineær glider (32) til ensrettet rotationsbevægelse af

20 tandhjulet omkring rotationsaksen (X), der flytter gevindspindelen (30) og

fremfører et operabelt tilsluttet stempel (64).

2. Drivsystemet (100, 300) ifølge krav 1, kendetegnet ved at gevindspindelen 

(30) er fastgjort til tandhjulet (42) og er operabelt tilslutbar til stemplet (64) via

25 en møtrik (58).

3. Drivsystem ifølge krav 2, kendetegnet ved at møtrikken (58) har en nøgledel 

(60) monteret glidbart i en reces (62) af drivsystemet således at møtrikken (58)
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er i stand til at bevæges i forhold til gevindspindelen (30) men ikke er i stand til 

at rotere.

5

10

15

20

25

30

4. Drivsystem ifølge krav 2 eller 3, kendetegnet ved at møtrikken (58) er 

operabelt tilslutbar til stemplet (64).

5. Drivsystemet (200, 400) ifølge krav 1, kendetegnet ved at tandhjulet (42) er 

monteret roterbart omkring gevindspindelen (30), og drivsystemet (200) 

yderligere omfatter en holder (74) indrettet til at fastholde tandhjulet (42) fra at 

bevæges op langs rotationsaksen (X) efterhånden som tandhjulet roterer omkring 

gevindspindelen.

6. Drivsystem ifølge krav 5, kendetegnet ved at holderen (74) tilvejebringer en 

gennemgangsåbning (72) ind i hvilken gevindspindelen (30) er glidbart 

akkomoderet og har en spærredel (76) tilvejebragt inde i gennemgangsåbningen 

der kører i en langsgående udstrækkende slids (78) tilvejebragt i gevindspindelen.

7. Drivsystem ifølge krav 1, kendetegnet ved at tandhjulet er monteret glidbart 

omkring gevindspindelen, en fast møtrik modtager gevindspindelen og forårsager 

gevindspindelen til at bevæges efterhånden som den roteres af tandhjulet.

8. Drivsystemet ifølge et hvilket som helst af kravene 5 til 7, kendetegnet ved 

at gevindspindelen (30) er operabelt tilslutbar til stemplet (64).

9. Drivsystemet (100, 200) ifølge et hvilket som helst af kravene 1 til 8, 

kendetegnet ved at akselen (22) af den piezoelektriske motor (12) er 

beliggende parallelt med eller vinkelret på rotationsaksen (X).

10. Drivsystemet (100, 200) ifølge krav 9, kendetegnet ved at akselen (22) af 

den piezoelektriske motor (12) er beliggende parallelt med rotationsaksen (X); og 

at den er forbundet til en glider (32), og at drivsystemet (100, 200) yderligere 

omfatter en knast (38) roterbart monteret omkring rotationsaksen (X), knasten 

med en slids (40) med mindst en del deraf tilvejebragt ved en vinkel til
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rotationsaksen, glideren med en del (36) glidbart monteret i slidsen af knasten, 

og hvor spærreklinken (44) har en ende (48) fastgjort til knasten.

11. Drivsystemet (100, 200) ifølge krav 9, kendetegnet ved at akselen (22) af 

5 den piezoelektriske motor (12) er beliggende vinkelret på rotationsaksen (X), og

er forbundet til en vippearm (80), og at spærreklinken (44) har en ende (48) 

fastgjort til vippearmen.

10



DK/EP 2198164 T3

DRAWINGS

FIG. 1



DK/EP 2198164 T3

25
2

&&
26

FIG.2



DK/EP 2198164 T3

26
7

500
X

s>&

66

rl Ρ

----/
φ

&&

14

-16

26

FIG. 3



DK/EP 2198164 T3

26

FIG. 4



DK/EP 2198164 T3

2S>

FIG. 5



5¾


