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(57) Abréegée/Abstract:

Left and right actuators (14) for a vehicle are provided that include a first housing (31) and a second housing (32) connected In a
direction of an axis (L), a coupling flange (31a) of the first housing (31) and a coupling flange (32a) of the second housing (32)
being connected by a plurality of bolts (35) disposed at equal intervals on a circumference having the axis (L) as the center, and
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(57) Abrege(suite)/Abstract(continued):

since a component mounting part via which a stroke sensor (102) 1Is mounted on the second housing (32) Is provided at an
Intermediate position between two bolts (35) of the plurality of bolts (35) or at a position of any one bolt (35), the stroke sensors
(102) of the left and right actuators (14) can be disposed at positions that are mirror-symmetric relative to a central plane (P) of a
vehicle body while reducing the number of components by using in common for each of the left and right actuators (14) the second
housing (32) on which the stroke sensor (102) Is mounted.
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ABSTRACT

Left and right actuators (14) for a vehicle are provided that include a first housing (31) and
a second housing (32) connected in a direction of an axis (L), a coupling flange (31a) of the first
housing (31) and a coupling flange (32a) of the second housing (32) being connected by a plurality
of bolts (35) disposed at equal intervals on a circumference having the axis (L) as the center, and
since a component mounting part via which a stroke sensor (102) is mounted on the second
housing (32) is provided at an intermediate position between two bolts (35) of the plurality of bolts
(35) or at a position of any one bolt (35), the stroke sensors (102) of the left and right actuators
(14) can be disposed at positions that are mirror-symmetric relative to a central plane (P) of a
vehicle body while reducing the number of components by using in common for each of the left

and right actuators (14) the second housing (32) on which the stroke sensor (102) is mounted.

14



CA 02680005 2011-02-16

70488-383

DESCRIPTION
ACTUATOR FOR VEHICLE

TECHNICAL FIELD

[0001] The present invention relates to an actuator for a vehicle that includes a right actuator
disposed on a right-hand side of the vehicle and a left actuator disposed or; a left-hand side of the
vehicle, each of the actuators including a first housing and a second housing connected m a
direction of an axis, and a coupling flange formed on a split face of the first housing and a
“coupling flange formed on a split face of the second housing being connected by a plurality of
bolts disposed on a circumference having the axis as the center.

BACKGROUND ART

[0002] There is a system known from the following Patent Publication 1, in which an
upper link and a lower link of a suspension device of a vehicle ére controlled for expansion
and contraction by an actuator, thereby inhibiting variations in camber angle and ground-
contact tread with the bumping and rebounding of a wheel to enhance a stabilized steering
performance, wherein the actuator is formed from a feed screw mechanism including an
externally threaded member and an internally threaded member which are rotated relative
to each other by a motor.

Patent Publica@ori 1: Japanese Patent Publication No.6-47388

DISCLOSURE OF INVENTION

[0003] Such actuators are disposed symmetrically on left and right sides of a vehicle, but if a

right-hand side actuator s used as a left-hand side actuator as it 1s, since the left and right actuators

are not mirror-symmetric relative to the central plane of the vehicle body, the direction and
position of a wiring brought out from the left and right actuators are lett-nght asymmetric, and
there is thus the problem that the wiring interferes with another member or increases in length. In
order to prevent this, a housing of the right-hand side actuator and a housing of the left-hand side
actuator may be made as exclusive components that are not interchangeable, but by so doing the

number of components (types of components) increases, thus causing an increase in cost.
1
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[0004] The present invention has been accomplished in the light of the
above-mentioned circumstances, and it is an object thereof to make it possible to
use a common housing for each of two actuators disposed mirror-symmetrically

on left and right sides of a vehicle, thus reducing the number of components.

[0005] According to a first aspect of the present invention, there is provided an

~ actuator arrangement for a vehicle, comprising a right actuator disposed on a

right-hand side of the vehicle and a left actuator disposed on a left-hand side of
the vehicle, each of the actuators comprising a first housing and a second housing
connected in a direction of an axis of an output rod, and a coupling flange formed

on a split face of the first housing and a coupling flange formed on a split face of

- the second housing being connected by a plurality of bolts disposed on a

circumference having the axis as the center, wherein the plurality of bolts are
disposed at equal intervals in the circumferential direction, and wherein at least
one of the first and second housings comprises a component mounting part
having a component mounted thereon at an intermediate position between two

bolts of the plurality of bolts, wherein the respective first and second housings of

~ the right and left actuator are fixed to each other in different relative rotational

positions around the axis such that the right and left actuators together with the
respective mounted component are disposed mirror-symmetrically relative to a

central plane of the vehicle.

- [0006] The left and right actuators may be expandable actuators forming

suspension arms of the vehicle, and a wiring of the component extends from the

component inward in a vehicle width direction.

[0007] A toe control actuator 14 of an embodiment corresponds to the actuator of
the present invention, and a stroke sensor 102 of the embodiment corresponds to

. the component of the present invention.
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EFFECTS OF THE INVENTION

[0008] In accordance with the first aspect of the present invention, with regard to
the arrangement in which the left and right actuators of the vehicle include the first
housing and the second housing connected in the axial direction, and the coupling
flange formed on the split face of the first housing and the coupling flange formed
on the split face of the second housing are connected by the plurality of bolts
disposed on the circumference with the axis as the center, since the component

mounting part via which the component is mounted on at least one of the first ana

2a
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second housings 1s provided at the intermediate position between two bolts among the plurality of
bolts or at the position of any one bolt, while reducing the number of components by using in
common the one housing on which the component 1s mounted for each of the left and right
actuators, the components of the left and right actuators can be disposed at positions that are
mirror-symmetric relative to the central plane of the vehicle body.

[0009] Furthermore, 1n accordance with the second aspect of the present invention, the left and
right actuators are used as expandable actuators forming the suspension arms of the vehicle, and
since 1n this arrangement the wiring of the component mounted on the one housing extends inward
in the vehicle width direction, 1t 1s possible to carry out a wiring neatly without interfering with
another member.

BRIEF DESCRIPTION OF DRAWINGS

10010]  |FIG. 1] FIG. 1 1s a perspective view of a suspension device for a left rear wheel
(first embodiment).

|F1G. 2] FIG. 2 1s a view 1n the direction of arrow 2 in FIG. 1 (first embodiment).

[F1G. 3]  FIG. 3 1s an enlarged sectional view along line 3-3 1n FIG. 1 (first embodiment).
[F1G. 4] FIG. 4 1s an enlarged view of area 4 in FIG. 3 (first embodiment).

IFIG. 5] FIG. S1san enlaiged view of area 5 1n FIG. 3 (first embodiment).

[FIG. 6] FIG. 6 1s an exploded perspective view of a decelerator and a coupling (first
embodiment).

|[F1G. 7] FIG. 7 1s an enlarged sectional view along line 7-7 1in FIG. 3 (first embodiment).
[F1G. 8]  FIG. 8 1s a sectional view along line 8-8 in FIG. 3 (first embodiment).

IF1G. 9] FIG. 9 1s a diagram for explaining the operation of the embodiment (first
embodiment).

EXPLANATION OF REFERENCE NUMERALS AND SYMBOLS
10011} 14 Toe control actuator (actuator)

31 First housing

31a Coupling flange

32 Second housing
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32a Coupling flange

35 Bolt

102 Stroke sensor (component)

111 Winng

L. Axis

BEST MODE FOR CARRYING OUT THE INVENTION

[0012] A mode for carrying out the present invention is explained below by reference to the

attached drawings.

EMBODIMENT 1

[0013] FIG. 1 to FIG. 9 show a mode for carrying out the present invention.

[0014] As shown in Figs.1 and 2, a double wishbone-type rear suspension S of a four-
wheel steering vehicle 1s formed from a knuckle 11 rotatably supporting a rear wheel W, an
upper arm 12 and a lower arm 13 which connect the knuckle 11 to a vehicle body for
vertical movement, a toe control actuator 14 which connects the knuckle 11 and the vehicle
body to control a toe angle of the rear wheel W, a damper 15 having a suspension spring for
damping the vertical movement of the rear wheel W, and the like.

[0015] Leading ends of the upper arm 12 and the lower arm 13 connected at their base
ends to the vehicle body by rubber bush joints 16 and 17, respectively, are connected to
-upper and lower portions of the knuckle 11 through ball joints 18 and 19, respectively.
The toe control actuator 14 is connected at its base end to the vehicle body through a rubber
bush joint 20, and at 1its leading end to a rear portion of the knuckle 11 through a rubber
bush joint 21. The damper 15 having the suspension spring and fixed at its upper end to
the vehicle body (an upper wall 22 of a suspenston tower) is connected at its lower end to
the upper portion of the knuckle 11 through a rubber bush joint 23.

[0016] When the toe control actuator 14 i1s driven for expansion, the rear portion of the
knuckle 11 is pushed outwards in a direction of a vehicle width, whereby the toe angle of
the rear wheel W 1s changed in a toe-in direction. When the toe control actuator 14 is
driven for contraction, the rear portion of the knuckle 11 1s pulled inwards in the direction

of the vehicle width, whereby the toe angle of the rear wheel W is changed in a toe-out
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direction. Therefore, it is possible to enhance the straight-travel stabilizing performance
and the turning performance of the vehicle by controlling the toe angle of the rear wheel W
in accordance with a vehicle speed and a steering angle of a steering wheel in addition to a
usual steering of a front wheel by the operation of the steering wheel.

[0017] Next, with reference to Figs.3 to 8, the structure of the toe control actuator 14 will
be described 1n detail.

0018} As shown in Figs. 3 and 4, the toe control actuator 14 includes a first housing 31
integrally provided with the rubber bush joint 20 connected to the vehicle body side, and a
second housing 32 which expandably and contractably supports an output rod 33 integrally
provided with the rubber bush joint 21 connected to the knuckle 11 side. Opposed
portions of the first and second housings 31 and 32 are integrally connected to each other
by fastening their coupling flanges 31a and 32a by a plurality of bolts 35 in a state 1n which
the housings 31 and 32 are socket-fitted to each other with a seal member 34 interposed
therebetween. A brushed motor 36 serving as a drive source 1s accommodated within the
first housing 31, and a planetary gear-type decelerator 37, a coupling 38 having a resilience,
and a feed screw mechanism 39 using a trapezoidal screw are accommodated within the
second housing 32.

[0019]  In this manner, the toe control actuator 14 is formed by previously sub-assembling
the first housmng 31 accommodating the motor 36 and the second housing 32
accommodating the decelerator 37, the coupling 38 and the feed screw mechanism 39 and
coupling the first housing 31 and the second housing 32 to each other. Therefore, when
the motor 36 1s changed to a motor generating a larger output or a motor generating a
smaller output, or when the operational characteristics of the decelerator 37 and the feed
screw mechanism 39 are changed, this can be achieved by exchanging only a subassembly

on the side of the first housing 31 or a subassembly on the side of the second housing 32
without changing the design of the entire toe control actuator 14. Thus, 1t 1s possible to
enhance the general-purpose properties for various types, leading to a reduction in cost.

[0020] A contour of the motor 36 is formed from a yoke 40 formed into a cup-shape and
having a flange 40a, and a bearing holder 42 fastened to the flange 40a of the yoke 40 by a

plurality of bolts 41. The bolts 41 for fastening the yoke 40 and the bearing holder 42 are
5
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threadedly engaged with an end face of the first housing 31, and the motor 36 1s fixed to the
first housing 31 utilizing the bolts 41.

[0021] A rotor 44 disposed within an annular stator 43 supported on an inner peripheral
surface of the yoke 40 has a rotary shaft 45 which is rotatably supported at one end thereon
on a ball bearing 46 mounted on a bottom of the yoke 40 and 1s rotatably supported at the
other end thereof on a ball bearing 47 mounted on the bearing holder 42. A brush 49 1s
supported on an inner surface of the bearing holder 42 to come into sliding contact with a
commutator 48 mounted around an outer periphery of the rotary shaft 45. A wiring 50
extending from the brush 49 is drawn out to the outside through a grommet 51 mounted on
the first housing 31.

[0022] The contour of the motor 36 is formed from the yoke 40 which is a firm part
having the stator 43 and the rotor 44 accommodated therein, and the yoke 40 1s fixed to the
first housing 31. Therefore, a load input to the toe control actuator 14 from the rear wheel
W 1is received by the first housing 31, so that such load is hard to be applied to the motor
36; and thus, it 1s possible to enhance the durability and reliability of the motor 36.
Moreover, a clearance a 1s formed between the outer peripheral surface of the yoke 40 of
the motor 36 and the inner peripheral surface of the first housing 31. Therefore, it 1s
possible not only to inhibit the leakage of a operating sound of the motor 36 to the outside
of the first housing 31 by the clearance o, but also to turther reliably prevent an external
force applied to the first housing 31 from being transmitted to the motor 36.

[0023] In addition, the motor 36 is fixed to the first housing 31 utilizing the bolts 41 for
integrally fastening the yoke 40 of the motor 36 and the bearing holder 42. Therefore, as
compared with a case where the motor 36 1s fixed to the first housing 31 by bolts other than
the bolts 41, it 1s possible not only to reduce the number of the bolts, but also to reduce a
space for disposition of the other bolts, leading to a reduction in size of the toe control
actuator 14.

[0024] As shown in Figs.4 and 5, the decelerator 37 is formed by coupling a first
planetary gear mechanism 61 and a second planetary gear mechanism 62 in two stages.
The first planetary gear mechanism 61 1s formed from a ring gear 63 fitted into and fixed in

an opening in the second housing 32, a first sun gear 64 formed directly at a leading end of

6
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the rotary shaft 45 of the motor 36, a disk-shaped first carrier 65, and four first pinions 68
which are rotatably carried on first pinion pins 66 supported in a cantilever manner by
press-fitting into the first carrier 65 with ball bearings 67 interposed therebetween, and
which are simultaneously meshed with the ring gear 63 and the first sun gear 64. The first
planetary gear mechanism 61 decelerates and transmits the rotation of the first sun gear 64
which 1s an input member to the first carrier 65 which 1s an output member.

[0025] The second planetary gear mechanism 62 of the decelerator 37 1s formed from the
ring gear 63 common to the first planetary gear mechanism 61, a second sun gear 69 fixed
to the center of the first carrier 65, a disk-shaped second carrier 70, and four second pinions
73 which are rotatably carried on second pinion pins 71 supported in a cantilever manner
by press-fitting into the second carrier 70 with slide bushes 72 interposed therebetween,
and which are simultaneously meshed with the ring gear 63 and the second sun gear 69.
The second planetary gear mechanism 62 decelerates and transmits the rotation of the
second sun gear 69 which 1s an input member to the second carrier 70 which 1s an output
member.

[0026] In this manner, a large decoration ratio can be obtained by connecting the first and
second planetary gear mechanisms 61 and 62 1n series, and moreover, 1t 1s possible to
reduce the size of the decelerator 37. In addition, the sun gear 64 of the first planetary
gear mechanism 61 i1s formed directly on the rotary shaft 45 without being fixed to the
rotary shaft 45 of the motor 36. Therefore, as compared with a case where a first sun gear
64 mounted separately from the rotary shait 45 i1s employed, it is possible not only to
reduce the number of parts, but also to suppress the diameter of the first sun gear 64 to the
minimum and to set the deceleration ratio of the first planetary gear mechanism 61 at a
large value.

10027] The second carrier 70 which 1s the output member of the decelerator 37 is
connected to an input flange 74 which is an input member of the feed screw mechanism 39
through the coupling 38. The input tlange 74 which is generally disk-shaped is rotatably
supported with its outer peripheral portion sandwiched between a pair of thrust bearings 75
and 76. More specifically, an annular locking nut 78 is fastened to the inner peripheral

surface of the second housing 32 so as to sandwich a spacer collar 77 between them. One

7
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of the thrust bearings 75 1s disposed to support a thrust load between the second housing 32
and the input flange 74, and the other thrust bearing 76 1s disposed to support a thrust load
between the locking nut 78 and the input flange 74.

(00281 As can be seen from Figs.4, 6 and 7, the coupling 38 includes two outer elastic
bushes 79, 79 formed of, for example, a polyacetal, a single inner elastic bush 80 formed of,
for example, a silicone rubber. FEight projections 79a, 80a and eight grooves 79b, 80b are
formed projectingly and radially at equal distances around each of outer peripheries of the
bushes 79, 79 and 80. On the other hand, four claws 70a and four claws 74a are
projectingly formed at equal distances on opposed surfaces of the second carrier 70 and the
iput flange 74 respectively to axially face each other.

[0029] The outer elastic bushes 79, 79 and the inner elastic bush 80 are superposed on
each other, so that phases of the projections 79a and 80a are matched to each other; and the
four claws 70a of the second carrier 70 are brought into engagement with alternate four of
the eight grooves 79b, 80b, and the four claws 74a of the input flange 74 are brought into
engagement with remaining four of the eight grooves 79b, 80b.

[0030] Therefore, a torque of the second carrier 70 1s transmitted from the claws 70a of
the second carrier 70 to the input flange 74 through the projections 79a and 80a of the outer
elastic bushes 79, 79 and the inner elastic bush 80 and the claws 74a of the input flange 74.
At this time, the outer elastic bushes 79, 79 and the inner elastic bush 80 formed of an
elastomer exhibit an automatic aligning function for absorbing a very small axis-
misalignment between the second carrier 70 and the mput flange 74, and absorb a sudden
change 1n torque to enable the smooth transmission of a power.

|0031] As can be seen from Fig.5, a first slide bearing 91 1s fixed to an inner peripheral
surface of an axially intermediate portion of the second housing 32, while a second slide
bearing 92 1s fixed to an 1nner peripheral surface of an end member 93 threadedly engaged
with an axial end of the first housing 32, and the output rod 33 is slidably supported on the
first and second slide bearings 91 and 92. The feed screw mechanism 39 for converting
the rotational motion of the input flange 74 to a thrust motion of the output rod 33 includes
an externally threaded member 95 fastened by a nut 94 (see Fig.4) penetrating the center of

the input flange 74, and an internally threaded member 96 which is fixed in such a manner

3
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that 1t 1s threadedly meshed with an outer periphery of the externally threaded member 95
and 1t 1s fitted and fixed by a locking nut 97 to an inner peripheral surface of the hollow
output rod 33.

(0032] In this way, the output rod 33 1s supported on the second housing 32 with the
plurality of (two 1n the embodiment) shde bearings 91 and 92 interposed therebetween.
Therefore, a diametrical load applied to the output rod 33 can be reliably supported by the

second housing 32 to prevent the gouging of the feed screw mechanism 39.

[0033] A coil spring 101 1s provided in a compressed state between a spring seat 99 supported
via a thrust bearing 98 on the extremity of the externally threaded member 95 and a spring seat
100 provided at the extremity of the output rod 33. The resilient force of this coil spring 101
urges the internally threaded member 96 fixed to the output rod 33 and the externally threaded
member 95 screwed into the internally threaded member 96 in opposite directions to each other,

thus functioning so as to eliminate rattling between the thread of the externally threaded member

95 and the thread of the internally threaded member 96.
[0034] This enables the thread of the externally threaded member 95 to always be in intimate

contact with the thread of the internally threaded member 96, thereby generating a frictional force,
and 1t 1s possible to prevent the externally threaded member 95 from rotating of its own accord and
the toe angle of the rear wheel W from changing when a vibrational load is inputted from the rear
wheel W side into the internally threaded member 96 or a large load is inputted from the rear
wheel W side 1nto the internally threaded member 96, thereby improving the precision of control

of the toe angle. As a result, it becomes unnecessary to suppress unintentional rotation of the
externally threaded member 95 by passing current to the motor 36, and the power consumption of

the motor 36 1s reduced.

10035} A stroke sensor 102 mounted on the second housing 32 to detect a stroke position

of the output rod 33 to feed it back to a control device when controlling the toe control
actuator 14 for expansion and contraction includes a detected portion 104 formed from a
permanent magnet fixed to the outer peripheral surface of the output rod 33 by a bolt 103,
and a sensor body 106 in which detecting portion 105 such as a coil for magnetically

detecting the position of the detected portion 104 is accommodated. An axially extending
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opening 32b is formed in the second housing 32 to avoid that the detected portion 104
interferes with the movement of the output rod 33.

[0036] An annular stopper 107 is mounted around the outer periphery of the output rod
33 and abuts against an abutment surface 93b of the end member 93 when the output rod 33
has been moved in an expanding direction to a limit position. The provision of the
stopper 107 ensures that even if the motor 36 is overdriven due to any abnormality, the
output rod 33 can be reliably prevented from being dropped off from the second housing 32.
In addition, the stopper 107 is disposed utilizing a dead space sandwiched between the first
and second slide bearings 91 and 92, and hence, 1t 1s possible to reduce the space.
Moreover, the second slide bearing 92 1s mounted on the end member 93 capable of being
separated from the second housing 32 and hence, the output rod 33 having the stopper 107
can be attached to and detached from the second housing 32 without being obstructed by
the second slide bearing 92.

[0037] In order to prevent the entrance of water and dust into a clearance between the
second housing 32 and the output rod 33, opposite ends of a boot 108 are fitted over an
annular step 32¢ formed on the second housing 32 and into an annular groove 33a formed
in the output rod 33 and fixed by bands 109 and 110, respectively. At this time, the
annular step 32¢ of the second housing 32 and a flange 93a of the end member 93 cooperate
to form an annular groove and hence, 1t is possible to prevent the drop-otf of one end of the
boot 108 fixed by the band 109. In addition, the drop-off of the boot 108 is prevented
utilizing the flange 93a of the end member 93 and hence, 1t 1s only required to provide the
annular step 32¢ without provision of an annular groove 1n the second housing 32 and thus,
the processing or working 1s easy as compared with a case where an annular groove is
formed. Moreover, the annular step 32c¢ having only one shoulder rather than the annular
groove having two shoulders 1s reduced in width and hence, the axial dimension of the
second housing 32 can be correspondingly reduced.

10038] When the output rod 33 1s expanded, the volumes of the internal spaces in the first
and second housings 31 and 32 are increased. On the other hand, when the output rod 33
1s contracted, the volumes of the internal spaces 1n the first and second housings 31 and 32

are decreased. Therefore, there is a risk that the pressure 1n each of the internal spaces is

10
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varied to mmpede the smooth operation of the toe control actuator 14. However, the
internal space 1n the hollow output rod 33 and the internal space in the boot 108
communicate with each other through a ventilation bore 33b formed 1n the output rod 33
and theretore, the variation in pressure 1s moderated by the deformation of the boot 108 to

enable the smooth operation of the toe control actuator 14.

[0039] As shown in FIG. 2, the left and right toe control actuators 14, 14 have structures that are
mirror-symmetric relative to a central plane P of the vehicle body; identical components are used
for the left and right first housings 31, 31, and 1dentical components are also used for the left and
right second housings 32, 32, thus reducing the number of components.

[0040] As shown mn FIG. 8, the four bolts 35 fixing the four coupling flanges 32a of the second
housing 32 to the four coupling flanges 31a of the first housing 31 are disposed at equal intervals
of 90° with the axis L as the center. The first and second housings 31 and 32 can therefore be
connected at positions that are rotated around the axis L through 90°, 180°, or 270°. A stroke
sensor 102 provided on the second housing 32 is disposed in an intermediate section between two
adjacent bolts 35, 35.

10041] As shown in FIG. 9 (A) and FIG. 9 (B), the first housings 31, 31, which are on the inside
in the vehicle width direction of the left and right toe control actuators 14, 14, are interchangeable
identical members, and wirings 50, 50 connected to the motors 36, 36 extends inward in the
vehicle width direction from upper faces of the first housings 31, 31. The stroke sensors 102, 102
provided on the second housings 32, 32, which are on the outside in the vehicle width direction of
the léft and right toe control actuators 14, 14, are positioned to the upper and rear side of the
vehicle body. Therefore, if for example the right-hand side toe control actuator 14 is used as the
lett-hand side toe control actuator 14 as it is, the stroke sensor 102 of the second housing 32 is not
positioned to the upper and rear side of the vehicle body but is instead positioned to the upper and
front side of the vehicle body, and the left and right toe control actuators 14, 14 do not have a
mirror-symmetric relationship relative to the central plane P of the vehicle body.

10042] However, in accordance with the present embodiment, if for example the second housing
32 1s fixed 1n a state in which it has been rotated around the axis L by 90° relative to the first

housing 31 of the right-hand side toe control actuator 14, and this is used as the left-hand side toe
11
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control actuator 14, as shown in FIG. 9 (C), while using the second housings 32, 32 in common for
the left and right toe control actuators 14, 14, the left and right toe control actuators 14, 14 can be
disposed mirror-symmetrically relative to the central plane P of the vehicle body. As a result, it
1s possible to realize a compact arrangement by bringing out wirings 111, 111 symmetrically,
which extend from the left and right stroke sensors 102, 102, inwardly in the vehicle width
direction while avoiding interference with another member.

[0043] Although an embodiment of the present invention has been described in detail, it
will be understood that the present invention 1s not limited to the above-described
embodiment, and various modifications in design may be made without departing from the
scope of the invention defined in claims.

[0044] For example, the application of the actuator for a vehicle according to the present
invention 1s not limited to the toe control actuator 14 described in the embodiment, and the
actuator for a vehicle according to the present invention can be utilized in any application.
10045] Furthermore, the component of the present invention is not limited to the stroke sensors
102 and 102 of the embodiment.

10046] Moreover, 1n the embodiment the first and second housings 31 and 32 are connected via
the four bolts 35, but the number of bolts 35 is not limited to four and may be any plurality of 2, 3,
d, or more. However, 1t 1s necessary to arrange the plurality of bolts 35 at equal intervals in the
circumferential direction.

10047] Furthermore, in the embodiment the stroke sensor 102 is disposed at an intermediate
position between two adjacent bolts 35, 35, but the same operational effects can be achieved by
disposing it at a position of any one bolt 35.

10048] Moreover, in the embodiment the first housings 31 are used in common for the left and
right toe control actuators 14, 14, but they may be formed as different components for the left and

right.

12
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CLAIMS:

1. An actuator arrangement for a vehicle, comprising a right actuator
disposed on a right-hand side of the vehicle and a left actuator disposed on a left-
hand side of the vehicle, each of the actuators comprising a first housing and a
second housing connected in a direction of an axis of an output rod, and a
coupling flange formed on a split face of the first housing and a coupling flange
formed on a split face of the second housing being connected by a plurality of
bolts disposed on a circumference having the axis as the center, wherein

the plurality of bolts are disposed at equal intervals in the

circumferential direction,

and wherein at least one of the first and second housings comprises
a component mounting part having a component mounted thereon at an
intermeaiate position between two bolts of the plurality of bolts, wherein the
respective first and second housings of the right and left actuator are fixed to each

other in different relative rotational positions around the axis such that the right

" and left actuators together with the respective mounted component are disposed

mirror-symmetrically relative to a central plane of the vehicle.

2. The actuator arrangement for a vehicle according to Claim 1,
wherein the left and right actuators are expandable actuators forming suspension

arms of the vehicle, and a wiring of the component extends from the component

inward in a vehicle width direction.

13



CA 02680005 2009-09-03

17



CA 02680005 2009-09-03

M——_--—w—“— R — — -— APEp— — — R — AN YTl
— wl PE —— b y— — AP Pe—— ——NN ———l W — —

-

-

.
:
"
;
:
]




CA 02680005 2009-09-03

NN

m :::::::_ﬂm = N _
G Y e : 52 zc 6¢
“u\\»\\\\\\\/i [ n e 2 e 2 |,|, ........ -,
.___aggmml RRNBINAR mm /6 /01 \< V) |
X 777V 77 A \\ 228 _ et
,\\\ \\\ i \\W.\ NS
a,_ _1§_\. w\\\,,.\.v,\ V\gﬁ%ﬂaavﬂfrlvV\V\V//'//
____m___________m___g S odis I e

____ IR

N0

”ﬁuu““n; ¥/ —.—G6.-96---86 _:_‘

N7 DINEST IS ?f%é_“e
: /7////, \\\\ \\\s \\\\
?ff//ﬁ = @r//’////

NN NN

\\\\“\\‘\‘
VA r'""

EM_

AN\
AOOUONONNNNNNN

(t*

/ ks
| B
9@,_

e P ) Ny e &7
% T \\\\\\\\\\\\V \ \ i WV//&«\QWW\E‘\\/ AN A/ , _.o_. _
_ \ \\"’/ i f\,p. | | _ ¥
e e | & oy \m\“_ i wa _“
NTE 4 = nefip Ap— ﬂ




CA 02680005 2009-09-03

35
Y N
ST
2 -\\v\n&fv;/d D0 L

L LL

44

N

AN

\/

N

D
3

%%
.;\»
Il

&Wﬂ‘/“ 76,
NN :
\\\ '/Z‘\\\/\\\ 7] 65

7 \

Z

NONNNNNN

o .

/|

A

6
4

)
il

79 «'////;\\"‘ ,:\,_\-
80

7
7

N

=1

%, '
///A )
QOSSN
AN

C—TTI

" ; ‘ WAy N £
n N RS L (T
A ‘ \ ‘ "' k_“»*.":::::::::::L:
By NS

|

BT HEN

R

35






CA 02680005 2009-09-03




00000000000000000000




CA 02680005 2009-09-03




CA 02680005 2009-09-03

o

(34AIS 1437)

(M3IA ANV1d)

(9)

1NOH4

(M3IA HY3H)

=y (V)



(RIGHT SIDE)

S —————P ﬂ

EEET———— —

o B

(A L, ¢

(REAR VIEW)

(B)

(PLANE VIEW)

(C)

(SIDE VIEW)




	Page 1 - abstract
	Page 2 - abstract
	Page 3 - abstract
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - description
	Page 12 - description
	Page 13 - description
	Page 14 - description
	Page 15 - description
	Page 16 - description
	Page 17 - claims
	Page 18 - drawings
	Page 19 - drawings
	Page 20 - drawings
	Page 21 - drawings
	Page 22 - drawings
	Page 23 - drawings
	Page 24 - drawings
	Page 25 - drawings
	Page 26 - drawings
	Page 27 - abstract drawing

