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Description

[0001] The presentinvention relates to an actuator for
moving an object from one position to a second position
and vice versa and if desired any position therebetween.
Typically, such actuators are used to control the position
of a window sash such as in bottom-hung, top-hung or
side-hung windows, sky lights and of doors such as ven-
tilation doors.

BACKGROUND ART

[0002] Conventional actuators of this type as known
from e.g. AU B1-51 808/79 use a chain, i.e. a chain stor-
able within a housing and with the chain being extended
from and retracted into the housing by means of a rotat-
able drive sprocket having a toothed relation with the
chain.

[0003] EP-B-0 708 218 discloses a chain actuator ac-
cording to the preamble of claim 1. The housing of the
actuator is provided with separate guide channels for the
nut of the spindle and for the chain. The two channels
are separated by a wall provided with a longitudinal slit
through which a foot of the nut protrudes to engage the
inner end of the chain.

[0004] In these known actuators, the cross-sectional
area of the housing is about ten times the cross-sectional
area of chain.

[0005] Both above mentioned actuator designs claim
though to be compact. They are however too bulky to fit
into a hollow profile of industrially available window
frames without machining a part of the window frame to
create space for the actuator.

[0006] Consequently, these actuators are either
mounted on top of the master window frame or window
sash, or alternatively, they are build in the master window
frame or window sash after a space has been machined
in either of these window parts. By machining such a
space, the stiffness/stability of the profile in question, and
consequently, the stability of the window frame as such
is sometimes significantly reduced.

[0007] A window sash or a window frame usually con-
sists of an inner frame build up of extruded profiles and
an outer frame build up of extruded profiles. The inner
frame and the outer frame are separated by an insulation
frame. Machining a space for the prior art actuators usu-
ally results in removing locally the insulation frame, thus
creating a thermal break between the inner and outer
frames reducing the insulation capacity of the overall win-
dow significantly.

[0008] A problem in providing compact actuators has
been though the aspect that the actuator must be able
to deliver a substantial driving force. Thus, the elements
of the actuator have to have sufficiently large dimensions
to obtain the required strength and stability of the actu-
ator, e.g. simply reducing the cross-sectional area of the
chain is not a viable alternative.
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DISCLOSURE OF THE INVENTION

[0009] Onthisbackground,itis anobjectofthe present
invention to provide an actuator of the kind referred to
initially, that has a minimal cross-sectional area whilst
being able to provide a high driving force.

[0010] Thisobjectisachievedinaccordance with claim
1 by providing an actuator comprising a longitudinal
housing provided on one of its sides with a chain exit
aperture, a spindle extending in said longitudinal hous-
ing, a motor driving directly or indirectly said spindle, a
nutin threaded engagement with said spindle, said chain
being connected to said nut, said chain extending at least
partially in said longitudinal housing and being guided by
a guide surface in said longitudinal housing towards said
chain exit aperture, said chain being bendable in one
plane, wherein said chain is arranged in said housing
beside said spindle viewed in a direction parallel to said
one plane.

[0011] Preferably, one end of the chain is connected
to the nut and the other end is intended for connection
to an object to be moved.

[0012] The guide surface may be curved to facilitate a
change in direction of the chain.

[0013] The nut may be guided by at least one guide
rail extending parallel to the longitudinal axis and pro-
truding into a groove in the nut.

[0014] Preferably, the chain and the nut are guided by
one and the same guide rail.

[0015] The actuator may comprise a first substantially
planar guide surface extending parallel with the longitu-
dinal axis and extending substantially perpendicular to
the exit direction of the chain, a second substantially pla-
nar guide surface extending parallel to the first guide sur-
face, the chain and the nut being arranged between the
first guide surface and the second guide surface and the
distance between the first guide surface and the second
guide surface being substantially equal to the width of
the chain, and preferably, the distance between two par-
allel side surfaces of the nut is substantially equal to the
chain width.

[0016] The first and second guide surfaces may be
formed by two strips of low friction material, preferable
low friction plastic material such as nylon, that are insert-
ed in the longitudinal housing.

[0017] Preferably, the guide rail is formed by a longi-
tudinally extending protrusion on the first or second guide
surface.

[0018] The output shaft of the motor is preferably sub-
stantially parallel with the longitudinal axis.

The actuator is preferably comprising a reduction gearing
is connected to the output shaft of the motor, the reduc-
tion gearing, preferably a planetary gearing, having an
output shaft that is substantially parallel with the longitu-
dinal axis.

[0019] The reduction gearing and the spindle are pref-
erably not concentric, whereby the spindle and the output
shaft are mechanically connected by a flexible shaft, or
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by a straight gearing or a by double universal joint.
[0020] Further objects, features, advantages and
properties of the actuator according to the invention will
become apparent from the detailed description.

BRIEF DESCRIPTION OF THE DRAWINGS

[0021] In the following detailed portion of the present
description, the invention will be explained in more detail
with reference to the exemplary embodiments shown in
the drawings, in which

Fig. 1a is a diagrammatic cross-sectional view of a
main frame and a sash of a window of in which an
actuator according to a preferred embodiment of the
invention is mounted,

Fig. 1b and 1c illustrate the movement of the sash
to an open position,

Fig. 2 is a perspective opened up view of a first pre-
ferred embodiment of the actuator according to the
invention,

Fig. 2a is an enlarged detail of Fig. 2,

Fig. 3 is a diagrammatic partially opened up side
view of of the first preferred embodiment of the ac-
tuator according the invention,

Fig. 4 is a perspective diagrammatic view of a detail
of the first preferred embodiment of the actuator ac-
cording to the invention,

Fig. 5 is another perspective diagrammatic view of
a detail of the first preferred embodiment of the ac-
tuator according to the invention,

Fig. 6 is a diagrammatic partially opened up side
view of a detail of the first preferred embodiment of
the actuator according the invention,

Fig.7 is a perspective opened up view of an actuator
not falling under the scope of the claims,

Fig. 8 is a diagrammatic partially opened up side
view in detail of the actuator according figure 7,
Fig. 9 is another side view of the actuator according
to fig. 7 with the exit guide in the retracted position,
Fig. 10 is the same side view as Fig. 9 with the exit
guide in the extended position,

Fig. 11, is a perspective diagrammatic view in detail
of the actuator according to figure 7, with the exit
guide in the retracted position, and

Fig. 12 is the same perspective diagrammatic view
in detail as Fig. 11 actuator according to figure 7,
with the exit guide in the extended position.

DETAILED DESCRIPTION

[0022] In the following detailed description, the inven-
tion will be described by the preferred embodiments. With
reference to Fig. 1, the actuator 1 is shown mounted in-
side the extruded profile 10 that forms one side of a win-
dow main frame 8. The main frame 8 holds a bottom hung
sash 9 with a top profile 11 opposite the pivots. The ex-
tremity of the chain 12 extending from the actuator 1 is
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fastened to the top profile 11 of the sash 9 by means of
a bracket 14. Fig. 1b and 1c illustrate the movement of
the sash 9 to an open position.

[0023] As shown in more detail in Figs. 2 to 6, the ac-
tuator 1 comprises a longitudinal housing 20 formed by
a tube with a substantially squared cross-section. The
housing is provided on one of its sides with a chain exit
aperture 21 through which the chain extends from the
inside of the housing 20 to the window sash 9. The ex-
tremities of the housing 20 are sealed by end caps 22,23.
End cap 22 is provided with a cylindrical aperture 25 re-
ceiving the extremity of a spindle 27 extending longitu-
dinally inside the housing 20. The spindle 27 is provided
with a thread. The opposite extremity of the spindle 27
is received in a cylindrical aperture 31 in a first extremity
33 of a frame 30 located inside the housing 20.

[0024] The cross-section of the frame 30 is substan-
tially equal to the inside of the housing 20, so that the
frame 30 is retained in the housing 20 in a stable manner.
The frame 30 is a machined part, preferably made of
aluminum, and defines an outer curved guide 34 with a
guide surface in the form of an arc that extends over an
angle of 90° for guiding the chain 12 towards the chain
exit aperture 21. The frame 30 is further provided with a
transversely extending guide channel 36 for an exit guide
70. The frame 30 further comprises a bridge 37 spanning
between the first extremity 33 and a second extremity 38
of the frame 30. Between the opposite ends of the bridge
37, two parallel slits 43,44 facing one another are pro-
vided for receiving a print board 50 with the electric con-
trol of the actuator 1. The second extremity 38 is provided
with a cylindrical aperture 39 for receiving an output shaft
61 of a planetary reduction gear 60. The reduction gear
60 is driven by a DC motor 62. The DC motor 62 and its
output shaft (not shown) are concentrically located inside
the housing 20. The planetary reduction gear 60, and its
output 61 shaft are also concentrically located within the
housing 20. The spindle 27 is however not located con-
centrically in the housing 20. The output 61 shaft is there-
fore connected to the spindle 27 by a double universal
joint 66 extending between the opposite extremities
33,38 of the frame 30.

[0025] A movable exitguide 70is provided in the trans-
versely extending guide channel 36 adjacent the chain
exit aperture 21. The exit guide 70 is provided with a
chain guide surface 71 extending substantially perpen-
dicular to the longitudinal axis of the housing 20 for en-
suring that the chain 12 leaves the housing 20 as a sub-
stantially straight and rigid member. The chain guide 70
is movable between a retracted position in which it is
substantially completely located inside the housing 20
and an extended position in which it extends from the
housing 20 to guide the chain 12. A coil spring 72 is placed
behind the exit guide 70 for urging the exit guide 70 to
the extended position. When the chain 12 is retracting
the sash 9 abuts with the exit guide 70 and forces it into
the housing 20 until the sash 9 abuts with the master
window frame 30. The exit guide 70 is provided on the
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side opposite to the outer curved guide 34 with a sub-
stantially T-shaped rail 73 that engages a corresponding
shaped groove 74 in the frame 30. The T-shaped rail 73
guides the exit guide 70 in its translative movement be-
tween the retracted position and the extended position.
This additional transverse guidance is advantageous be-
cause the extend of the transversely extending guide
channel 36 at the side facing the outer curved guide 34
is relatively short.

[0026] A box shaped nut 80 is in treaded engagement
with the thread of the spindle 27. The nut 80 has a rec-
tangular cross-section (in a plane perpendicular to the
spindle 27 axis), with a lesser extension and a larger
extension. The larger extension is somewhat smaller that
the corresponding inside width of the housing 20. The
spindle bore in the nut 80 is located such that nut 80
extends asymmetrically in one direction from the spindle
27. As best shown in Fig. 2a, the asymmetrically extend-
ing part of the nut 80 is provided with a recess 81 for
receiving the extremity of the chain 12. An anchor pin 82
extends over the recess 81 through the proximal link 83
of the chain 12 to secure it to the nut 80. The nut 80 is
further provided with a groove 84 extending in the longi-
tudinal direction of the housing 20. The chain 12 extends
from the proximal link 83 in the longitudinal direction of
the housing 20 adjacent the spindle 27 until it meets the
curved outer guide 34.

[0027] The chain 12 and the nut 80 are guided inside
the housing 20 by a first guide surface 90 and a second
guide surface 91. The first and second guide surfaces
90,91 are formed by two respective strips 92,93 of nylon
or other low friction material with approximately the same
width as the inner dimension of the housing 20. The strips
92,93 rest with their rear surfaces on the inner surface
of the housing 20. The thickness of the strips 92,93 is
such that the distance between the first- and second
guide surfaces 90,91 is substantially equal to the chain
width, which is in turn substantially equal to the lesser
extension of the nut 80. The chain 12 and the nut 80 are
thus laterally supported in a first direction in the full range
positions of the chain 12 to provide lateral stability for the
spindle 27, nut 80 and chain 12.

[0028] The first guide strip 92 extends from the end
cap 22 up to the chain exit aperture 21. The first guide
surface 90 curves smoothly over a 90° angle towards the
chain exit aperture 21 to form an inner curved guide 94.
As best shown in Figs. 2 and 2a, the first guide strip 92
is further provided with longitudinally extending guide rail
96 protruding from the first guide surface 90. The guide
rail 96 protrudes into the U-shaped links 85,86 of the
chain 12, thus, giving it lateral support in a second direc-
tion. The guide rail 96 also protrudes into the groove 84
in the nut 80 and gives the nut 80 and consequently, also
the spindle 27, lateral support in the second direction.
[0029] The chain 12 is build up of outer links 85 and
inner links 86 which are interconnected by rivets 87. The
outer and inner links 85,86 being U-shaped in cross-sec-
tion and so made and arranged, that the chain 12 may
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be bended in one direction in a plane perpendicular to
the rivets 87, for example, around the curved inner guide
94, but in the opposite direction, it cannot be bended
beyond an arrangement in which the links are in a sub-
stantially straight line.

[0030] By arranging the chain 12 adjacent the spindle
27 seen in the plane in which the chain 12 can be bend,
i.e. a plane extending perpendicular to the rivets 87, both
the chain 12 and the spindle 27 can be located in a single
guide channel, thus, rendering the actuator 1 extremely
compact.

[0031] Figs. 7 to 12 show an actuator 1 that does not
fall under the scope of the claims. The actuator is basi-
cally build up the same way with as the actuator according
to the first embodiment described above. The linear drive
means in this embodiment comprises a worm 90, i.e. a
revolving threaded screw. The worm 90 is driven by the
DC motor 62 via the reduction gear 60 and the double
universal joint 66. An extremity of the worm extends
through a cylindrical aperture 31 in frame 30 and is con-
nected to the double joint 66.

[0032] The chain 12 is provided with teeth 91 formed
by extensions of the rivets 86. As best seen in Fig 8 the
teeth 91 mesh with the thread on the worm 90. An elon-
gated block 93 extends from the end cap 22 to the worm
90. The elongated block serves as a guide for the chain
12 and is provided at its end that faces the worm 90 with
acylindrical aperture 97 in which an extremity of the worm
90 is received.

[0033] The frame 30 is provided with a slot 94 for re-
ceiving a movable exit guide 70’. A pivot pin 95 extends
across the slot 94 and through a bore in the moveable
exit guide 70’. The movable exit guide 70’ is movable by
rotation about the pivot pin 95 between a retracted posi-
tion in which it is substantially completely located in the
housing 20 (cf. Figs. 9 and 11) and an extended position
in which it extends from the housing 20 (cf. Figs. 10 and
12) to support the chain 12. The movable chain guide 7’
is urged by a spring 72’ to the extended position in which
a guide surface 71’ ensures that the chain 12 leaves the
housing 20 as a substantially straight rigid member.
[0034] Alternatively, the linear drive means may be
formed by a hydraulic or pneumatic cylinder (not shown).
Itis also possible to use a tooth belt (not shown) provided
with teeth on both sides of the belt. The belt extends
along a part of the length of the chain, whereby the teeth
on the outer side of the belt are in engagement with the
chain.

[0035] Theinventionas described here allows the con-
struction of an actuator with a ratio between cross-sec-
tional surface of the chain and the cross-sectional surface
of the housing which is improved by about a factor two.
The actuator according to the invention is therefore sub-
stantially more compact than any of the prior art actua-
tors, and can consequently, be mounted inside window
profiles without machined additional space into such a
window profile.

[0036] Although the present invention has been de-
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scribed in detail for purpose of illustration, itis understood
that such detail is solely for that purpose, and variations
can be made therein by those skilled in the art without
departing from the scope of the invention as defined in
the claims.

[0037] Merely as an example, a non-exclusive list of
possible variations to the preferred embodiment is listed
here:

- thespindle 27 may be provided with a normal thread,
or with a spiral groove for recirculating ball engage-
ment with the nut 80,

- thehousing 20 does not have to be squared in cross-
section, it may also be rectangular, hexagonal, oc-
tagonal, round, or any other suitble shape, in this
case the cross-sectional shape of the nut 80, the
frame 30 and of the guide strips 92,93 is simply ad-
justed to the cross-sectional shape of the housing 20,

- the housing does not have to be tubular, it may also
be produced as a box shaped housing, by assem-
bling two or more housing-halves, made by metal
casting, plastics moulding, or assembly of strip ma-
terial,

- thechain 12does nothave to be build up of U-shaped
links 85,86, the links may just as well be formed by
two opposite plates, or alike metal or moulded plastic
links,

- the DC-motor 62 may be replaced by an AC motor,
a pneumatic motor or any other suitable source of
rotational power,
the planetary gearing 60 may be replaced by any
other type of reduction gear, i.e. any gearboxes with
striate gears, or helical gears that fit in the housing
20,
the teeth 91 on the chain 12 do not have to be formed
as extensions of the rivets 85,86, the teeth could also
be formed by e.g. protrusions of the links,

- the connection between the output shaft 61 of the
reduction gearing 60 and the spindle 27 does not
have to be formed by a double joint 66, it may be
replaced by a straight gearing or a flexible shaft.

[0038] Thus, while the preferred embodiments of the
devices and methods have been described in reference
to the environment in which they were developed, they
are merely illustrative of the principles of the invention.
Other embodiments and configurations may be devised
without departing from the scope of the appended claims.

Claims

1. An actuator (1) comprising a longitudinal housing
(20) provided on one of its sides with a chain exit
aperture (21), a spindle (27) extending in said longi-
tudinal housing (20), a motor (62) driving directly or
indirectly said spindle (27), a nut (80) in threaded
engagement with said spindle (27), said chain (12)
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being connected to said nut (12), said chain (12) ex-
tending at least partially in said longitudinal housing
(20) and being guided by a guide surface (34) in said
longitudinal housing (20) towards said chain exit ap-
erture (21), said chain (12) being bendable in one
plane, characterized in that said chain (12) is ar-
ranged in said housing (20) beside said spindle (27)
viewed in a direction parallel to said one plane.

2. An actuator according to claim 1, wherein one end

of said chain (12) is connected to said nut (80) and
the other end is intended for connection to an object
(10) to be moved.

3. An actuator according to claim 1 or 2, wherein said

guide surface (34) is curved.

4. Anactuatoraccording to any of claims 1to 3, wherein

said chain (12) is guided by at least one guide rail
(96) extending parallel to said longitudinal axis and
protruding into said chain (12).

5. An actuator according to claim 4, wherein said nut
(80)is guided by atleast one guide rail (96) extending
parallel to said longitudinal axis and protruding into
a groove (84) in said nut (80).

6. An actuator according to claim 5, wherein said chain

(12) and said nut (80) are guided by one and the
same guide rail (96).

7. An actuator according to any of claims 1 to 6, further

comprising a first substantially planar guide surface
(90) extending parallel with said longitudinal axis and
extending substantially perpendicular to the exit di-
rection of said chain, a second substantially planar
guide surface (91) extending parallel to said first
guide surface, said chain (12) and said nut (80) being
arranged between said first guide surface (90) and
said second guide surface (91) and the distance be-
tween said first guide surface and said second guide
surface being substantially equal to the width of said
chain (12) and preferably the distance between two
parallel side surfaces of said nut (80) is substantially
equal to the chain width.

8. An actuator according to claim 7, in which said first

and second guide surfaces (90,91) are formed by
two strips of low friction material, preferable low fric-
tion plastic material such as nylon, that are inserted
in said longitudinal housing (20).

9. An actuator according to claim 7 or 8, wherein said

guide rail (96) is formed by a longitudinally extending
protrusion on said first or second guide surface
(90,91).

10. Anactuatoraccordingtoany ofclaims 1to0 9, in which
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the output shaft of said motor (62) is substantially
parallel with said longitudinal axis.

11. An actuator according to claim 10, in which a reduc-

tion gearing (60) is connected to the output shaft of
said motor (62), said reduction gearing, preferably a
planetary gearing, having an output shaft (61) that
is substantially parallel with said longitudinal axis.

12. An actuator according to claim 11, in which said out-

put shaft (61) of said reduction gearing (60) and said
spindle (27) are not concentric, whereby said spindle
(27) and said output (6 1) shaft are mechanically con-
nected by either a flexible shaft, a straight gearing
or a double universal joint (66).

Patentanspriiche

1.

Stellglied (1) mit einem Langsgehause (20), das an
einer seiner Seiten mit einer Kettenaustrittséffnung
(21) versehenist, einer Spindel (27), die sich in dem
Langsgehause (20) erstreckt, einem Motor (62), der
die Spindel (27) direkt oder indirekt antreibt, und ei-
ner Mutter (80) in Gewindeeingriff mit der Spindel
(27), wobei die Kette (12) mit der Mutter (12) ver-
bunden ist, die Kette (12) sich zumindest teilweise
in dem Langsgehause (20) erstreckt und durch eine
Fihrungsflache (34) in dem Langsgehause (20) in
Richtung der Kettenaustritts6ffnung (21) gefihrt ist,
und wobei die Kette in einer Ebene biegsam ist, da-
durch gekennzeichnet, dass die Kette (12) in dem
Gehause (20), in einer Richtung parallel zu der einen
Ebene betrachtet, neben der Spindel (27) angeord-
net ist.

Stellglied nach Anspruch 1, wobei ein Ende der Kette
(12) mitder Mutter (80) verbundenistund das andere
Ende zur Verbindung mit einem zu bewegenden Ob-
jekt (10) vorgesehen ist.

Stellglied nach Anspruch 1 oder 2, wobei die Fih-
rungsflache (34) gekrimmt ist.

Stellglied nach einem der Anspriche 1 bis 3, wobei
die Kette (12) durch mindestens eine Fihrungs-
schiene (96) geflhrt ist, die sich parallel zur Langs-
achse erstreckt und in die Kette (12) hinein vorsteht.

Stellglied nach Anspruch 4, wobei die Mutter (80)
durch mindestens eine Fiihrungsschiene (96) ge-
fuhrtist, die sich parallel zu der LAngsachse erstreckt
und in eine Nut (84) in der Mutter (80) hinein vorsteht.

Stellglied nach Anspruch 5, wobei die Kette (12) und
die Mutter (80) durch ein und dieselbe Fihrungs-
schiene (96) gefihrt sind.
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7.

10.

1.

12.

Stellglied nach einem der Anspriiche 1 bis 6, die fer-
ner eine erste, im Wesentlichen ebene Fiihrungsfla-
che (90), die sich parallel zu der Langsachse er-
streckt und sich im Wesentlichen senkrecht zur Aus-
trittsrichtung der Kette erstreckt, und eine zweite, im
Wesentlichen ebene Fihrungsflache (91) umfasst,
die sich parallel zu der ersten Fuhrungsflache er-
streckt, wobei die Kette (12) und die Mutter (80) zwi-
schen der ersten Fiihrungsflache (90) und der zwei-
ten Fihrungsflache (91) angeordnet sind, der Ab-
stand zwischen der ersten Fiihrungsflache und der
zweiten Fuhrungsflache im Wesentlichen gleich der
Breite der Kette (12) ist und der Abstand zwischen
zwei parallelen Seitenflachen der Mutter (80) vor-
zugsweise im Wesentlichen gleich der Kettenbreite
ist.

Stellglied nach Anspruch 7, bei dem die erste und
zweite Fuhrungsflache (90, 91) durch zwei Streifen
aus reibungsarmem Material, vorzugsweise rei-
bungsarmem Kunststoffmaterial, wie etwa Nylon,
gebildet sind, die in das Léangsgehause (20) einge-
setzt sind.

Stellglied nach Anspruch 7 oder 8, wobei die Fih-
rungsschiene (96) durch einen sich in Langsrichtung
erstreckenden Vorsprung an der ersten oder zweiten
Fihrungsflache (90, 91) gebildet ist.

Stellglied nach einem der Anspriiche 1 bis 9, beidem
die Abtriebswelle des Motors (62) im Wesentlichen
parallel zu der Ladngsachse liegt.

Stellglied nach Anspruch 10, bei dem ein Redukti-
onsgetriebe (60) mit der Abtriebswelle des Motors
(62) verbunden ist, wobei das Reduktionsgetriebe,
vorzugsweise ein Planetengetriebe, eine Abtriebs-
welle (61) aufweist, die im Wesentlichen parallel zu
der Langsachse liegt.

Stellglied nach Anspruch 11, bei dem die Abtriebs-
welle (61) des Reduktionsgetriebes (60) und die
Spindel (27) nicht konzentrisch sind, wobei die Spin-
del (27) und die Abtriebswelle (61) mechanisch
durch entweder eine flexible Welle, eine Geradever-
zahnung oder ein doppeltes Universalgelenk (66)
verbunden sind.

Revendications

Actionneur (1) comprenant un boitier longitudinal
(20) muni sur I'un de ses cbtés d’une ouverture de
sortie de chaine (21), une broche (27) s’étendant
dans ledit boitier longitudinal (20), un moteur (62)
entrainant directement ou indirectement ladite bro-
che (27), un écrou (80) en engagement fileté avec
ladite broche (27), ladite chaine (12) étant reliée
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audit écrou (12), ladite chaine (12) s’étendant au
moins partiellement dans ledit boitier longitudinal
(20) et étant guidée par une surface de guidage (34)
dans ledit boitier longitudinal (20) vers ladite ouver-
ture de sortie de chaine (21), ladite chaine (12) pou-
vant étre courbée dans un plan, caractérisé en ce
que ladite chaine (12) est disposée dans ledit boitier
(20) a cote de ladite broche (27) tel qu’observé dans
une direction paralléle audit un plan.

Actionneur selon la revendication 1, dans lequel une
premiere extrémité de ladite chaine (12) est reliée
audit écrou (80) et 'autre extrémité est prévue pour
unraccordementaunobjet (10) devant étre déplaceé.

Actionneur selon larevendication 1 ou 2, dans lequel
ladite surface de guidage (34) est incurvée.

Actionneur selon l'une quelconque des revendica-
tions 1 a 3, dans lequel ladite chaine (12) est guidée
par au moins un rail de guidage (96) s’étendant pa-
rallélement audit axe longitudinal et dépassant dans
ladite chaine (12).

Actionneur selon larevendication 4, dans lequel ledit
écrou (80) est guidé par au moins un rail de guidage
(96) qui s’étend parallélement audit axe longitudinal
et dépasse dans une rainure (84) dans ledit écrou
(80).

Actionneur selon la revendication 5, dans lequel la-
dite chaine (12) et ledit écrou (80) sont guidés par
un et méme rail de guidage (96).

Actionneur selon l'une quelconque des revendica-
tions 1 a 6, comprenant en outre une premiére sur-
face de guidage sensiblement plane (90) qui s’étend
parallelement audit axe longitudinal et s’étendant
sensiblement perpendiculairement a la direction de
la sortie de ladite chaine, une seconde surface de
guidage sensiblement plane (91) s’étendant paral-
Ielement a ladite premiére surface de guidage, ladite
chaine (12) et ledit écrou (80) étant agencés entre
ladite premiére surface de guidage (90) et ladite se-
conde surface de guidage (91) et la distance entre
ladite premiére surface de guidage et ladite seconde
surface de guidage étant sensiblement égale a la
largeur de ladite chaine (12) et de préférence la dis-
tance entre deux surfaces latérales paralléles dudit
écrou (80) est sensiblement égale a la largeur de la
chaine.

Actionneur selon la revendication 7, dans lequel les-
dites premiére et seconde surfaces de guidage (90,
91) sont formées par deux bandes de matériau a
faible frottement, de préférence une matiere plasti-
que a faible frottement telle que le nylon, qui sont
insérées dans ledit boitier longitudinal (20).
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12.

Actionneur selon larevendication 7 ou 8, dans lequel
ledit rail de guidage (96) est formé par une protubé-
rance s'étendant longitudinalement sur ladite pre-
miére ou ladite seconde surface de guidage (90, 91).

Actionneur selon I'une quelconque des revendica-
tions 1a9, dans lequel I'arbre de sortie dudit moteur
(62) est sensiblement paralléle audit axe longitudi-
nal.

Actionneur selon la revendication 10, dans lequel un
ensemble d’engrenage de réduction (60) est relié a
I'arbre de sortie dudit moteur (62), ledit ensemble
d’engrenage de réduction, de préférence un train
planétaire, comportant un arbre de sortie (61) est
sensiblement paralléle audit axe longitudinal.

Actionneur selon la revendication 11, dans lequel
leditarbre de sortie (61) duditensemble d’engrenage
de réduction (60) et ladite broche (27) ne sont pas
concentriques, grace a quoiladite broche (27) et ledit
arbre de sortie (61) sont mécaniquement reliés soit
par un arbre flexible, soit par un systéme d’engre-
nage direct, soit par un joint articulé a rotule double
(66).
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