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Description

[0001] The present invention relates to a linear actuator as defined in the
introductory portion of claim 1.

[0002] Actuators of this type are known Le. from EP 831 247 A1, EP 586 326
Al EP 847 799 and EP 862 573 A1 all of them to Linak A/S. The forces of
the spindle are transmitted to a compression/tension bearing embedded ina
plastic housing. The forces between the bearing and the rear mounting are
transmitted through the plastic housing which has to be dimensioned and
shaped accordingly. Such a plastic housing represents a significant portion
of the total cost of the actuator. WO 98/30816 fo Linak A/S discloses an
example of a sophisticated actuator with very high performance in which the
forces between the bearing and the rear mounting are transmitted via g
metal chassis. The actuators are used for .e. incorporation in furniture, e.g.
hospital and nursing beds for which iU is required that the actuators can
withstand moisture and water. As for instance mentioned in ERP 488 552 A1
Huntleigh Technology pic concarning a hospital bed. Since the actuators are
fully or partly exposed it is an additional requirement that the actuators have
a minimumm of design with smooth and filth-repeliing surfaces.

[0003] A non-design heavy-duty actuator without & housing for industrial
purposes is based on a bearing metal housing with an integrated rear
mounting from which the forces are transiitted.

[0004] An actuator of this type is known from DE GM 94 04 383.3 U1 with
the housing being of die-cast zine is equipped with a cylindrical portion in
which the motor is located, said cylindrical portion being closed by means of
a cover. Furthermore, the actualor is waterproof, if it is provided with
appropriate sealing which makes it suitable for beds in the hospital and care
sector, The die-cast zing housing being relatively large as the motor has to
be build in it, makes the solution relatively expensive.

[0005] EP 0 831 250 A2 Dana Corp discloses an actuator with a housing,
having a shell which surrounds the motor and the transmission. The shell
being openin the rear L.e. fowards the rear mounting of the actuator is closed
with a cover. In front;, Le towards the spindle, the shell is equipped with a
mounting for the outer tube which serves as guide for the spindle nut and as
guide for the outer end of the tube shaped activation element being secured
to the spindle nut. The lateral load which after all appear on the activation
element and thus on the spindle are {ransmitted through the outer tube to the
housing. However, it is also stated that the housing and the outer tube are
made from a rigid material and as an exampie is stated i.e. aluminium, zinc
alloys and stainless steel, i.e. the stated plastic matenials: nylon containing
glass fibre, polyvinylchloride and polyethylene all having a correspanding
rigidness. All things considered a rather expensive solution,

[0006] WO 02/29284 A1 Linak A/S discloses a generic actuator in which a
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console is secured to the front part of the motor such that the electric motor
and the console appear to be the bearing chassis of the motor while the
housing is functioning as a dust and watertight cover, however, forces as
such are not transmitted through the housing.

[0007] The object of the invention is to provide a compact actuator of the first
mentioned type which is inexpensive to manufaciure, but meets the
requirements of these when it comes to output and quality.

10 [0008] This is achieved according to the invention in that actuator is
constructed as defined in claim 1. The mounting console is constructed as a
separate element around which the two parts of the housing are mounted
and that the mounting console alone constitutes the bearing chassis of the
actuator. The mounting console can be constructed with the sole purpose of

1% being able to withstand and /or transmit the forces oceurring in consequence
of the parts which are mounted on the mounting console and besides be
constructed as compact as possible. Therefore, there are no particular
strength demands on the housing, which means that no particular
considerations have to be taken as far as manufacturing and the shaping

20 concerns. As a consequence of this, the material thickness can be made thin
and strengthening ribs are not strxctly necessary resulting in a simpler mould
as well gas a simplified manufacturing process. Furthermore, plastic maternials.
with lower strength can be chosen which is cheaper and also an advantage
in the manufacturing process.

[0009] A particular compact embodiment of the actuator can be achieved by
positioning the motor parallel to the spindle and particularly along a shaft end
of the spindle.

2 [0010] The housing may of course be constructed of more parts however, &
is appropriate in terms of assembly and logistics if the housing is made of
two paris only. The mounting plane may be positioned in the axial direction,
but it is attractive that mounting planes are located perpendicular on the
longitudinal axis of the spindle. It provides the possibility for shaping the two
parts of the housing as haif shells which can be assembled around the
mounting console. This differs from the construction in U8 5,809,833 Dana
Corp, where the housing is made of only one cup-shaped shell to be closed
with a cover.

44 [0011] According to the invention, the mounting console is equipped with a
rigid wall element around which and upon which the housing of the actuator,
the slectric motor, the fransmission and the outer tube are mounted. This
makes it possible to mount the individual components on gach side of the
wall element and a fairly balanced force and weight distribution on the wall

4% selementis achieved.

[0012] According to the invention the outer outline of the mounting console is
consistent with or basically consistent with the outer shape of the cross
section of the housing it is possible {o make the mounting console coincide
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with the outer side of the housing, which provides an attractive design as well
as a smooth and cleaning-friendly surface.

[0013] Dependent of the chosen type of transmission it can be secured on
the mounting console in different ways. In case of a toothed belt drive, a belt
pulley on the motor shaft and at the end of the spindie will be sufficient.
When using a gear with parallel axles, the gear wheels may also be secured
direclly to the mounting console, However, if the transmission is a little more
complicated it would be suitable to construct a housing for the transmission
on the mounting console.

[0014] The outer tube can be secured to the console in different ways, for
example it can be secured directly with screws to the mounting console or be
led into a tube shaped socket constructed on the mounting console and
retained by snap locking means. In a particular embodiment the mounting
console is equipped with a tube shaped socket, of which the inner and outer
shape are consistent with, or basically are consistent with, the inner and
outer shape of the outer tube causing this to be positioned on a free edge of
the tube shaped socket. The tube shaped socket will then function as an
extension of the outer tube into the console. This is particularly important for
axially running guides in the outer tube. In this embodiment it is suitable to
secure the outer tube in the mounting cansole with screws as the outer tube
is furnished with screw channels for this purpose.

[0015] The actuator can be stopped in the outer position of the activation
element in different ways i.e. by means of mechanical end stops in
connection with detecting of an overcurrent, detecting of the position of the
activation element by means of potentiometers, Hall elements, magnetic or
optical encoders, but typically, end stop switches are preferred for safety
reasons. In an embodiment the actuator comprises a circuit board with end
stop switches mounted on the side of the tube shaped socket and on the
circuit board is mounted a slider with an arm for activation of the end stop
switches, where the spindie nut in an inner end position affects the arm on
the slider and that in the outer tube there is an axially displaceable
embedded rod which is mounted to the arm at the one end, while the other
end has a stop collar affected by the spindle nut in the other end position.
The possibility for a compact structure in combination with the possibility for
a relative large circuit board is provided when the circuit board is being
mounted edgewise on the side of the actuator.

[0016] The rear mounting could be constructed as an integrated part of the
housing, however, it has proven to be most expedient to construct it as a
separate part which makes the spindie with the gear, the bearing and the
rear mounting appear as one unit; ready to be mounted in the actuator. An
aftractive construction is designed in such a way that a seat for the bearing
of the spindle is connected to an opening on the side of the rear mounting.
Thus, the rear mounting can be extended sideways over the bearing of the
spindle and is thus secured. In order to prevent the rear mounting from
unintentionally falling off, the opening could be constructed slightly narrowed



(%]

[

[
IS

Ao

<>

DK/EP 2499398 T3

so that the rear mounting has to be pressed over the bearing. Another
possibility is to block the opening with a closing element.

[0017] The rear mounting can be mounted in the housing in different ways,
e.g. incorporated between shaped wall elements in the housing. In a
particular simple construction the rear mounting is fixed between the housing
on the mounting console and an end wall on the rear part of the housing. it
should be remembered that when the bearing of the spindle is located in the
rear mounting the axial forces are led directly through the rear mounting to
the construction in which the actuator is mounted. Thus, the rear mounting is
not particularly exposed to frangverse forces in the housing. However, the
transverse forces which may occur are directly transmitted to the mounting
console.

[0018] An embodiment according to the invention will be explained more fully
betow with reference to the accompanying drawing, in which

Fig. 1, shows a perspective view of the actuator shown from the front,
Fig. 2, shows a perspective view of the actuator shown from the rear,
Fig. 3, shows a exploded view of the actuator shown from the rear,

Fig. 4, shows a longitudinal section through the actuator shown from
the side,

Fig. 5, shows a longitudinal section through the actuator shown from
above,

Fig. 8, shows a exploded view of the actuator shown from the front,

Fig. 7, shows a perspective view of the mounting console shown from
the rear from the opposite side, as shown in Fig. 3, and

Fig. 8, shows the circuit board shown from the opposite side and end
as shownin Fig. 3.

[0019] The main components of the actuator shown on the drawing comprise
a two-part outer housing 1, a mounting console 2, an outer tube 3 secured {o
secured to the mounting console 2 with a rear end, and in which a telescopic
tube shaped activation element 4 (in technical terminology an inner tube}, a
spindle 5 with a spindle nut 8 to which the activation element 4 is mounted
with a rear end, a reversible low voltage DC motor 7, a front mounting 8
secured to a free front end of the activation element 4 and a rear mounting 8
at a rear end of the outer housing 1.

[0020] The two-part outer housing 1 comprises a front part 1a and a rear
part 1b assembled atound the mounting console 2, having a cross wall 2a
with a ctrcumferential flange 2b, and where the exterior of the flange
corresponds to the outer contour of the housing 1. Along the outer side of
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the circumferential flange 2b at each side a grove 2¢ fora sealing is
arranged. In the corners are through holes 10 for screws 11. The two parts
ta, 1b of the housing 1 are assembled around the mounting console 2 in
gach corner with the screws 11 at each corner which are inserted through
the holes 10 in each corner of the mounting console 2. The screws are
inserted from the rear part 1b and are screwed into the front part 1a of the
housing.

[0021] At one side of the cross wall 2a of the mounting console there is a
recess 12 (Fig. 4) for receiving the front part of the motor 7. The motor shaft
13 of the motor extends through a corresponding hole 14-in the mounting
console 2. The motor 7 is mounted to the mounting consale 2 with screws
15,

[0022] On the opposite side of the mounting console 2 a housing 18 with a
first and a second end wall is mounted, where the one end wall is constituted
by the cross wall 2a of the mounting console while the other end wall, the
free end wall 17, is an independent wall at a distance from the cross wail 2a;
Between the two end walls 2a, 17 is arranged a side wall 18, comprising a
haif circular wall element 18a which at its one end is extended into a short
rectilinear wall element 18b and at the other end is extended into another
longer rectilinear wall element 18c. In connection with the half circular wall
element 182 in the free end wall is

arranged a circular opening 19 which is connected o a circular opening 20 in
the cross wall 2a of the mounting console. Likewise, the housing 16 has an
opening 21 in the side wall between the two rectilinear wall elements
18h,18¢.

[0023] A transmission 22 mounted in the housing 18 comprises a first worm
gear the worm 23 of which is secured to the motor shaft 13. The free end of
the wonm is embedded in a hole 24 functioning as a slide bearing in the free
end wall 17 of the housing. Crosswise of the worm 23 a gear unit with a
through going axle 25 is arranged. Said axie 25 is embedded with its ends in
the two rectilinear wall elements 18b,18¢ and inclined in the housing 18. In
one end, the gear unit is equipped with at worm wheel 26 brought into mesh
with the worm 23 at the motor shaft 13. The remaining part of the gear unitis
constructed as a second worm 27 with a large thread. The gear unitis led
into the housing 16 through the opening 21 in the side wall 18 of the housing.

[0024] A shaft end 5a of the spindle is shaped as a D-spline upon which a
bushing 28 is arranged. On the bushing 28 is arranged a worm wheel 30 with
a large thread brought into mesh with the worm 27 with the large thread on
the gear unit by means of a spline connection 28. Thus, the spindle 5 is
driven by the motor 7 over a transmission with two worm gears 23,26;27,30
where one of the worm gears 26 and one of the worms 27 are moulded as a
plastic component in one piece. Furthermore, the worm wheel 30 on the
spindle 5 is also made of plastic. In that way a large gearing in the
transmission is achieved, likewise, it is self-locking and thus prevents or
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locks the spindle 5 against rotation when the load on the activation rod 4
attempts to rotate the spindle 5.

[0025] On the outer end of the spindle § up against the worm wheel 30 a ball
bearing 31 is located, which with one side is extended over a stepped down
down end 28a of the bushing 28. On the other side, the free side of the
bearing 31, a disc 32 with a D-shaped opening which extends over the end
of the spindle is located. The disc 32 is equipped with a hub protruding into
the opening of the ball beating and stabilises it. The outer end of the spindle

10 Bis shaped as a rivet head for retaining the disc 32 and the bushing 28 on
the D-shaped shaft end 53 of the spindle 5.

[0026] The rear mounting 9 is fumished with a circular part 9a the outer end
of which, the free end, is here equipped with a fork fitting 33 having a

15 through through hole for a bolt or a shaft piece, but it might as well have
been a flange with a through hole. On the opposite side, the inner side of the
rear rear mounting 8, profruding into the housing 1 a recess 35 which is
shaped as a seat for the ball bearing is located. This recess 35 is connecled
1o an an opening 38 functioning as a seat for a cylindrical collar on the rear

20 side side of the worm wheel 30 (Fig. 6). The recess 35 for the ball bearing 31
31 and the opening 36 for the cylindrical coltar 30a on the worm wheet 30 is
connected to an opening 37 on the side of the rear mounting 9 such that it
can be extended sidewards over the ball bearing 31 and the collar 30a on
the worm wheel 30. The opening 37 may be closed by means of an arc-

2% shaped closing element 38 which with a tongue 38a at each side fits into &
spline 37a at the side of the opening 37. The closing element 38 is designed
as a section in the circular part 9a of the rear mounting 9. The circular pant
9a of the rear mounting fits into the circular apening 19 of the free end wall
17 of the housing 16 of the mounting console 2 and abuts the rim of the

30 circular opening 19 with the edge of a circular collar 8b which moreover
functions as a stop for how far the circular part 9a of the rear mounting 8
extends into the housing 16. As the spindle 5 with the ball bearing 31 is
embedded in the rear mounting 8 the position of the spindle in proportion to
the mounting console 2 is thus precisely determined.

[0027] At the back end of the rear part 1b of the housing 1 a circular hole 39

is located through which the rear mounting 8 with the fork fitting 33 extends.

internally in the housing on the nim along the opening 39, a row of teeth 40 is
arranged more precisely forty-eight teeth. At the rear mounting 9in
connection with the circular coliar 8b is arranged a stepping with two steps,
of which the first step ¢ is extended through the opening 39 of the housing
while at the other step 9d two mutually facing sections 41a,41b with teeth are
arranged cotresponding to the teeth 40 al the opening 39 of the housing.

One of the sections with teeth 41a is arranged at the closing element 38. The

4% arrangement of teeth allows the rear mounting and thus the fork fitting 33
can be rotated into a random angle position with intervals of 7.5°.

&>

[0028] The outer tube 3 is composed of a an aluminium tube with an almost
square cross section as two diametrically located edges 3a are shaped as a
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as a soft circular arc while the two other edges 3b are sharper t.e. witha a
smaller radius of curvature. In each of these two comers 3b a screw channel
42 is arranged. The inner end, the end of the tube 3 protruding farthest into
the housing, Is riding at the edge of a tube shaped socket 43 43 on the
5 mounting console 2. Basically, the tube shaped socket 43 is shaped in
accordance with the shape of the outer tube 3. The outer tube 3 tube 3 is
fastened to the mounting console 2 by means of screws which are are
screwed into the screw channels 42 of the outer tube 3 from the opposite
side of the mounting console 2. In order to be able to guide the outer tube
10 during the mounting process, the cuter side of the fube shaped shaped
socket 43 is equipped with a number of guide pins 43a. The outer outer tube
3 extends with its outer end through an opening 44 in the front of the front
part of the housing. In order to prevent penetration of water between the
outer tube and the housing a sealing is arranged in the opening.

[0029] The activation element 4 comprises a tube section the inner end of
which, i.e. the end located inside the housing comprises an inner threaded
part bv means of which # is screwed onto the spindie nut 6 the outer side of
which for the purpose is equipped with a thread 6a. The front mounting 8 is
20 secured to an outer end of the activation element 4, i.e. the end of the tube
section which is extended out of the front part of the housing 1. The front
mounting 8 is here equipped with a fork fitting 45 with a through hole
comprising two bushings 46 for a mounting bolt or a shaft, it might as well be
constructed as a bull strap with a through hole just like the rear mounting.
% The other end of the front mounting 8 is constructed as a threaded part 8a
by which it is screwed onto the tube section 4 which for the purpose is
equipped with an inner thread. The position of the fork fitting can be adjusted
stepless by simply turning the tube section 4 in its thread on the spindle nut.
The thread coupling between the front mounting 8 and the tube section 4 is
34 sealed so that water cannot penetrate into the actuator this way.

{00307 For guidance of the inner end of the tube shaped activation elemeant 4
in the outer tube 3, the spindle nut 6 is partly furnished with a neck 47, partly
with guide surfaces 47a which are guiding against the inner side of the outer

3% tube 3, and partly with guide bosses 47b which are guiding in axially running
guides 3a, constructed for the purpose, inside the ouler tube. Moreover, the
guide bosses 47b function together with the guide surfaces 47a as rotation
protection for the spindle nut 8 so this is secured against rotation and thus
will be moved in and out on the spindle 5 dependent of the direction of

40 rotation of the spindle. To prevent the spindle nut 6 from moving off the
spindle 5, i.e. over the front of the spindie a mechanical stop shaped as a
secured circular disc 48 is mounted on the front of the spindle. At the front of
the outer tube 3 an end plug 49 is fastened with screws which are screwed
into the screw channels 42 in the outer tube 3. The end plug 49, which

45 moreover is sealed against the end of the outer tube 3, has a central opening
50 for the tube shaped activation element 4 which is functioning as a guide
for it. The activation element 4 is thus guided in the outer tube 3 both at its
rear end and at the front of the cuter tube. The opening of the end plug 49 is
equipped with seals in the form of o-rings for the activation element 4 to
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prevent water to penetrate into the actuator. One of the soft curved corners
3a of the outer tube 3 has two guides 51 for a strip shaped activation rod 52
which has an opening 52a at the rear part and a dog 52b in the form of an
embossing at the front part. When the activation element 4 is brought into its
outermost position, a guide boss 47b on the spindie nut 6 will hit the dog 52b
and pull the activation rod 52 along until the motor stops.

[0031] At the front of the mounting console 2 edgeways at the side of the
outer tube 3, a circuit board 53 with switches is arranged. The end of the
circuit circuit board rests against the tube shaped socket 43 on the mounting
console 2, and the front edge is fixed between its side and pins on the
mounting console 2. The circuit board 53 has a hole 53a for inserttion over a
pin 43b at the side of the tube shaped socket 43 such that the circuit board
53 is secured in the axial direction as well as in the sideways direction. On
the circuit board 53 two end stop switches 54, 55 are arranged below a
longitudinal displaceable housing 56 which with a leg 56a at each end
reaches into the guide 53b in the circuit board 53. The housing 56 is
springloaded by a coil spring 57 to ocoupy a neutral position in which none of
the end stop switches 54,55 are activated. The coil spring 57 is arranged in a
groove in the circuit board. Each end of the groove is connected to a guide
through which two {abs 56b are arranged on the housing between which the
coll spring 57 is embedded. On one side of the housing 56 is an arm 58
which is extended into the hollow of the tube shaped socket 43 through an
opening. The aforementioned strip shaped activation rod 52 in the outer tube
3 is attached to the arm 58 with the opening 52a. When the activation
element 4 reaches its outermost end position the displacement of the
activation rod 52 will pull the housing 56 along and activate the
corresponding end stop switch 55. This happens in that the ceiling 56a of the
housing is countersunk at the ends such that the contact on the end stop
switch 55 is pressed down when it passes over the end stop switch 55. By
activating the end stop switch 55 the motor will be stopped by switching off
the power for it by means of guide electronics {rnot shown). At the inner
retracted end position of the activation element 4 a guide boss 47a on the
spindle nut 6 hits the arm 58 and thus pulls the housing 56 along and
activates the other end stop switch 54. Again the power for the motor is
switched off by the guide electronics. On the other side of the circuit board
53 two position swilches 57a, 57b are arranged which will be activated by the
tab 56b on the housing 56. These position switches signal to the conirol unit
about which end position the activation element 4 is in, Note that the
positions switches 87a, 57b are expendable if it is not necessary to know
which end position the activation element 4 are in. Also note that the end
stop switches 54, 55 can function as power switches which cut off the current.
to the motor 7 in order to simplify the guide electronics. However, it is often a
strong wish that the mains voltage is kept as far from the actuator as
possible for safety reasons.

[0032] Further, it is noted that if necessary the spindle nut 8 may be
equipped with 2 metal safety nut 59, applied in a groove at the end of the
spindie nut 6 which typically is made of plastic in order to dampen noise.
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When the actuatoris only exposed to pressure load only one safety nut 59 at
the rear end of the spindle nut 8 is required, and when the actuator is only
exposed to tensile load, only a safety nut at the front of the spindie nut is
required. When the actuator is exposed {0 both pressureload and tensile
load a safety nut can be arranged at each end.

[0033] The determination of the position of the activation element 4 may, as
mentioned above, be done in different ways, e.g. with a Hall-element
arranged on the printed circuit board 53. At a collar 30b at the front of the
worm wheet 30 on the spindle 5 a magnet ring 80 with more poles is
embedded, which triggers the Hall-element each time 3 pole passes it. The
magnet ring 60 is retained i its position by a locking ring 61.

[0034] For the sake of completeness it is noted that 62 is a plug from the
control device which is connected to the socket of the circuit board 64
through a gateway 63 in the outer housing. The gateway 63 is arranged in a
countersunk area on the housing. To prevent the plug 62 from unintentionally
being pulled out it can be locked by a locking element 65 which constitutes
part of the front part 1a of the housing. At a lower edge of the housing 1. a
groove shaped notich for a cable 66 for the plug 62. The cable 66 is secured
by a clamp 67 arranged in the comer of the mounting console. The cable
thus lies within the circumscribed rectangle of the housing and is thus
properly protected.

[0035] The invention thus provides a linear actuator which provides the
possibility of low manufacturing costs while the actuator still maintains 2 high
quality and strength as well as a high degree of flexibility in terms of
accessories and mounting brackets (front and rear mounting).
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Patentkrav:

1. Lineser aktuator omfatiende et kabinet (1), bestdende af mindst to dele
(1a.1b), en monteringskonsol (2}, en reverserbar motor (7) med en
transmission {22), en spindel (5) der via transmissionen traekkes af den
reverserbare motor (7), el leje (31) for lejring af spindien (8), en
spindetmotrik (6) fastholdt mod rotation pa spindlen (5}, et vderrar (3) som
omgiver spindlen (8), et aktiveringselement (4), teleskopisk lejret | yderrpret
{3) og forbundet til spindelmptrikken (6), et frontfeeste (8) pa
aktiveringselementets (4) yderende, et bagfeeste (8) placeret i kabinettet (1),
og hvor der | bagfeestet (8) eren lejeskal (35) for spindlens (5) leje (31), og
hvor den reverserbare motor (7). transmission (22} og yderrgret (3) er
fastgiort tit monterningskonsolien (2, og hvor monteringskonsollen (2) er
udformet som et separat element, der udger den linezere aktuators beerende
chassis,

kendetegnetved at monteringskonsolien (2) er udformet med st
vasgelement {(22) hvorom og hvorpa kabinettets (1) to dele (12,1b), den
reverserbare motor (7}, transmissionen (22) og den linessre akiuators
yderror (3) er monteret, og hvor den ydre kontur af monteringskonsollens (2)
vaegelement {(2a) stemmer overens med, eller i det vaesentlige stemmer
overens med den ydre kontur | tvaersnittet af kabinettet.

2. Aktuator ifelge krav 1, kend ete g netved, at moloren (7) er
arrangeret parallelt med spindlen (5).

3. Aktuator ifolge krav 1, kendete gnetved, at motoren (7) er
beliggende langs en skaftende (5a) af spindlen (5).

4. Aktuator ifolge krav 1, ke nd e te g n et ved, at kabinsttet bestar af to
dele (1a,1b) med et samleplan vinkelret pa spindlens (5) lsengdeakse.

§. Aktuator ifalge krav 1, kend ete gnetved at monteringskansollen (2)
er udformet med et hus (1h), der rummer transmissionen (22).

6. Aktuator ifolge krav 1, ke nd e t e g n e { ved, at monteringskonsoilen (2)

har en rarformet studs (43), hvis indre og ydre kontur stemmer overens, eller
| det vaesentlige stemmer overens med, den indre og ydre kontur af yderroret
(3}, sa yderrgret (3) star pa en fri kant af den rerformede studs (43).

7. Aktuator ifelge krav 6, kend et e g ne t ved, at yderreret (3) er fastgjort
tit monteringskonsollen (2) med skuer, idet der i yderrgret (3} er udformet
skruekanaler (42) til formalet.
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8. Aktuatorifelge krav 1, kendete g ne tved, at den omfatter en
printplade (53) med endestopswitche (54,55). monteret pa siden af den
rarformede studs (43), og at der pa printpladen (53} er en skyder med en
arm (58) tl aklivering af endestopswilchene, hvor spindelmotrikken (8) 1 en
inderste endestilling pavirker armen (58) pa skyderen, og at derereni
yderroret (3) aksialt forskydelig lejret stang (52), der med sin ene ende ey
fastgjort tit armen (58), mens den anden ende har et anslag (52b), der
pavirkes af spindelmagtrikken (8) i dennes anden endestilling.

9. Aktuator ifolge krav 1, ke ndete g ne tved, at bagfeestet (8) er
udformet med en lejeskal (35) for spindiens ieje (31}, og at lejeskalen (35)
stéar i forbindelse med en abning (37), der farer ud pa siden af bagfaestet (93,
sa spindlens leje (31) kan indferes sideveerts | lejeskalen (35).

10. Aktuator ifolge krav 1 eller 9, kendete g netved, at baglestet (Q) er
udformet som et separat element, og fastholdt mellem huset pa
monteringskonsollen (2) og en endevasg pa kabinettets bagende.
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