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Description

TECHNICAL FIELD

[0001] The present invention relates to a seat drive de-
vice that selectively actuates positioning mechanisms
with a single rotary motor.

BACKGROUND ART

[0002] Various types of such a seat drive device have
been proposed conventionally. As an example, Patent
Document 1 describes a seat drive device with three po-
sitioning mechanisms (including two vertical positioning
mechanisms arranged on the front side and the rear side
and one fore-and-aft positioning mechanism). Output
shafts to these positioning mechanisms can be drivably
coupled to a single rotary motor through corresponding
electromagnetic clutches and gear mechanisms.
[0003] Specifically, as shown in Fig. 42, operation
switches 201, 202 and 203 related to operations on cor-
responding positioning mechanisms energize a single ro-
tary motor 204 with polarities corresponding to directions
of operations on the operation switches 201, 202 and
203. Further, the operation switches 201, 202 and 203
energize solenoids 206, 207 and 208 respectively of elec-
tromagnetic clutches to drivably couple output shafts to
these positioning mechanisms and the rotary motor 204.
This causes the rotary motor 204 to drive the positioning
mechanisms through the electromagnetic clutches and
gear mechanisms, so that an appropriate positioning
mechanism performs positioning.
[0004] Patent Document 2 describes a seat drive de-
vice with two positioning mechanisms (two vertical posi-
tioning mechanisms arranged on the front side and the
rear side). As shown in Fig. 43, output shafts 211 and
212 to the corresponding positioning mechanisms can
be drivably coupled to a single rotary motor through a
differential gear mechanism 215. The motion of the dif-
ferential gear mechanism 215 is switched by two locking
mechanisms 213 and 214 provided for the output shafts
211 and 212 respectively. Specifically, the differential
gear mechanism 215 has an input channel coupled to
the rotary motor and two output channels coupled to the
corresponding ones of the output shafts 211 and 212 of
the positioning mechanisms.
[0005] For actuation of one of the positioning mecha-
nisms, in order to lock the output shaft 211 (212) to the
other positioning mechanism, a plunger 213a (214a) of
the pertinent locking mechanism 213 (214) is actuated.
Then, the output shaft 211 (212) to the other positioning
mechanism is coupled to the rotary motor through the
differential gear mechanism 215 in a manner that disa-
bles drive by the rotary motor, so that the appropriate
positioning mechanism performs positioning.
[0006] Patent Document 3 describes a seat drive de-
vice with two positioning mechanisms (including a reclin-
ing mechanism and a fore-and-aft positioning mecha-

nism). As shown in Fig, 44, an output shaft 221 to one
of the positioning mechanisms contacts two friction
wheels 222 and 223 and permits movement of the friction
wheels 222 and 223 while contacting the friction wheels
222 and 223. A spring 224 extends under tension be-
tween the friction wheels 222 and 223. A control knob
225 to move the friction wheels 222 and 223 is provided
between the friction wheels 222 and 223. The control
knob 225 is linked through an actuating plate 227 and an
operation lever 228 to an operation button 226 relating
to the aforementioned positioning mechanism. In re-
sponse to operation on the operation button 226, the ac-
tuating plate 227 moves back and forth depending on the
direction of the operation while the operation lever 228
swings. This makes the control knob 225 move the friction
wheels 222 and 223 to couple one of the friction wheels
222 and 223 to a rotary shaft R of a rotary motor M in a
manner that enables drive by the rotary motor M.
[0007] Likewise, an output shaft 231 to the other posi-
tioning mechanism contacts two friction wheels 232 and
233 and permits movement of the friction wheels 232 and
233 while contacting the friction wheels 232 and 233. A
spring 234 extends under tension between the friction
wheels 232 and 233. A control knob 235 to move the
friction wheels 232 and 233 is provided between the fric-
tion wheels 232 and 233. The control knob 235 is linked
through an actuating plate 237 and an operation lever
238 to an operation button 236 relating to the other po-
sitioning mechanism. In response to operation on the op-
eration button 236, the actuating plate 237 moves back
and forth depending on the direction of the operation
while the operation lever 238 swings. This makes the
control knob 235 move the friction wheels 232 and 233
to couple one of the friction wheels 232 and 233 to the
rotary shaft R of the rotary motor M in a manner that
enables drive by the rotary motor M.
[0008] The operation buttons 226 and 236 are linked
through the actuating plates 227 and 237 respectively to
a switch SW that energies the rotary motor M and dis-
continues energization of the rotary motor M. In response
to operations on the operation buttons 226 and 236, the
actuating plates 227 and 237 move back and forth de-
pending on directions of the operations, thereby energiz-
ing the rotary motor M simultaneously with appropriate
polarities.
[0009] As an example, for actuation of one of the po-
sitioning mechanisms, the pertinent operation button 226
(236) is operated and this moves the friction wheels 222
and 223 (232 and 233) together with the control knob
225 (235). Then, one of the friction wheels 222 and 223
(232 and 233) corresponding to the direction of the op-
eration is linked to the rotary shaft R and the rotary motor
M is energized with a polarity corresponding to the direc-
tion of the operation, so that the rotary shaft R is coupled
to the output shaft 221 (231) through the appropriate fric-
tion wheel 222 or 223 (232 or 233). As a result, the afore-
mentioned positioning mechanism performs positioning.
This also applies to actuation of the other positioning
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mechanism.
[0010] DE 102 47 703 B3 discloses a seat adjuster for
a motor vehicle according to the preamble of claim 1, the
seat adjuster comprises a fixed drive motor, shaft and
cogs which can be selectively brought into and out of
contact with the cogs of adjusting devices which are held
on carriers. The carriers can be moved by electromag-
nets and return springs.
[0011] WO 2011/024964 A1 discloses how a lighter
weight and space conservation are achieved by employ-
ing a mechanical clutch with a simplified structure when
driving a plurality of output shafts by means of a single
motor. Output gears are disposed in a manner enabling
movement towards and separation from a plurality of sec-
ond input gears to which the rotation of a motor is trans-
mitted, while a cam, which presses toward the second
input gears and has a plurality of recesses disposed
around the exterior thereof, is disposed on the interior of
the output gears. By rotating the cam and inserting pins
on the output gears into the recesses, the output gears
are moved towards the second input gears, and the out-
put gears mesh with the second input gears.

PRIOR ART DOCUMENTS

Patent Documents

[0012]

Patent Document 1: Japanese Laid-Open Patent
Publication No. 58-97528
Patent Document 2: Japanese Examined Patent
Publication No. 6-9945
Patent Document 3: Japanese Laid-Open Patent
Publication No. 63-199139

SUMMARY OF THE INVENTION

Problems that the Invention is to Solve

[0013] The device of Patent Document 1 requires the
operation switches 201 to 203 and the electromagnetic
clutches (solenoids 206 to 208) both of which are the
same in number as the outputs to the positioning mech-
anisms. Hence, increasing positioning mechanisms al-
ways involves complication of the electric circuits, for ex-
ample.
[0014] The device of Patent Document 2 requires at
least the locking mechanisms 213 and 214 (plungers
213a and 214a) same in number as the outputs to the
two positioning mechanisms. This always involves com-
plication of an electric circuit. Additionally, actuating both
the positioning mechanisms selectively uses the differ-
ential gear mechanism 215 having one input channel and
two output channels. This means that the device of Patent
Document 2 produces only "two" outputs so that it does
not achieve a sufficient positioning function for a seat.
[0015] The device of Patent Document 3 moves the

three friction wheels in response to operations on the
operation buttons 226 and 236. Such dynamic move-
ments always involve increase of required operation
force. These three friction wheels rotate about different
rotation axes, so that size increase of the entire device
is unavoidable.
[0016] It is an objective of the present invention to pro-
vide a seat drive device capable of relaxing restrictions
on the number of functions relating to positioning of a
seat without causing size increase of the entire device
and complication of the electrical structure. Means for
Solving the Problems
[0017] To achieve the foregoing objective and in ac-
cordance with one aspect of the present invention, a seat
drive device including a single rotary motor, a plurality of
operating members provided in correspondence with a
plurality of positioning mechanisms, a plurality of clutch
mechanisms provided in correspondence with the posi-
tioning mechanisms, and a single switch according to
claim 1 is provided. Each of the clutch mechanisms in-
cludes an output shaft and an input shaft. The output
shaft is connected to a corresponding positioning mech-
anism, and the input shaft is rotated by the rotary motor.
In response to operation on any one of the operating
members, the clutch mechanism selectively connects the
output shaft to the positioning mechanism corresponding
to the operated operating member to the input shaft ro-
tated by the rotary motor. In response to operation on
any one of the operating members, the switch energizes
the rotary motor with a polarity corresponding to a direc-
tion of the operation.
[0018] The aforementioned structure uses the single
rotary motor and the single switch. This achieves a sim-
pler electrical structure. Each of the clutch mechanisms
has a structure (a shaft coupling) that connects the output
shaft to the corresponding one of the positioning mech-
anisms and the input shaft. This allows layout where ar-
rangements are concentrated in areas around the output
shaft, so that the device as a whole can be reduced further
in size. Additionally, functions (positioning mechanisms)
relating to positioning of a seat can be increased to a
number corresponding to the number of the output shafts.
This relaxes restrictions further on the number of these
functions.

BRIEF DESCRIPTION OF THE DRAWINGS

[0019]

Fig. 1 is a perspective view showing an eight-way
power seat to which a seat drive device of a first
embodiment of the present invention is applied;
Fig. 2 is a side view showing the first embodiment;
Fig. 3 is a perspective view showing the first embod-
iment;
Fig. 4 is a side view showing the first embodiment;
Fig. 5 is an exploded perspective view showing the
first embodiment;
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Fig. 6 is an exploded perspective view showing the
first embodiment;
Figs. 7(a) and 7(b) are perspective views showing a
first cam member and a second cam member re-
spectively;
Fig. 8 is a plan view showing the first embodiment;
Fig. 9 is a cross-sectional view taken along line 9-9
of Fig. 8;
Fig. 10 is a cross-sectional view taken along line
10-10 of Fig. 8;
Fig. 11 is a cross-sectional view taken along line
11-11 of Fig. 8;
Fig. 12 is a cross-sectional view taken along line
12-12 of Fig. 8;
Fig. 13 is an enlarged view showing a switch lever
and its behavior;
Fig. 14 is an enlarged view showing the switch lever
and its behavior;
Fig. 15 is a side view illustrating operation on an op-
erating handle;
Fig. 16 is a cross-sectional view taken along line
16-16 of Fig. 2, illustrating operation on an operating
handle;
Fig. 17 is a side view illustrating operation on an op-
erating handle in a conventional example;
Fig. 18 is a cross-sectional view illustrating operation
on the operating handle in the conventional example;
Fig. 19 is a perspective view showing behavior in the
first embodiment;
Fig. 20 is a perspective view showing behavior in the
first embodiment;
Fig. 21 is an equivalent circuit diagram showing an
electrical structure of the first embodiment;
Fig. 22 is a perspective view showing an eight-way
power seat to which a seat drive device of a second
embodiment of the present invention is applied;
Fig. 23 is a side view showing the second embodi-
ment;
Fig. 24 is an exploded perspective view showing the
second embodiment;
Fig. 25 is an exploded perspective view showing the
second embodiment;
Figs. 26(a) and 26(b) are perspective views showing
a cam member;
Fig. 27 is a plan view showing the second embodi-
ment;
Fig. 28 is a cross-sectional view taken along line
28-28 of Fig. 27;
Fig. 29 is a cross-sectional view taken along line
29-29 of Fig. 27;
Fig. 30 is a cross-sectional view taken along line
30-30 of Fig. 27;
Fig. 31 is a perspective view showing behavior in the
second embodiment;
Fig. 32 is a perspective view showing behavior in the
second embodiment;
Fig. 33 is a perspective view showing behavior in the
second embodiment;

Fig. 34 an exploded perspective view showing a third
embodiment of the present invention;
Fig. 35 is a cross-sectional view showing the third
embodiment;
Fig. 36 is an enlarged view of Fig. 35;
Fig. 37 is a perspective view showing behavior in the
third embodiment;
Fig. 38 is a perspective view showing behavior in the
third embodiment;
Fig. 39 is an exploded perspective view showing be-
havior in the third embodiment;
Fig. 40 is a cross-sectional view showing the third
embodiment;
Figs. 41(a) and 41(b) are cross-sectional views
showing behavior in the third embodiment;
Fig. 42 is an explanatory view showing an electrical
structure of a conventional example;
Fig. 43 is an explanatory view showing a different
conventional example; and
Fig. 44 is an explanatory view showing a different
conventional example.

MODES FOR CARRYING OUT THE INVENTION

First Embodiment

[0020] A first embodiment of the present invention will
now be described by referring to Figs. 1 to 21. As shown
in Fig. 1, the floor of a vehicle is provided with two fixed
lower rails 1 arranged side by side in the direction of the
seat width and extending in the fore-and-aft direction.
Two upper rails 2 are attached to the corresponding ones
of the two lower rails 1 to be movable in the fore-and-aft
direction.
[0021] Each of the upper rails 2 has a bracket 3 in an
upright position composed of a plate material. Each of
the brackets 3 supports a seat 6 through a front link 4
and a rear link 5 arranged on the front side and the rear
side of the bracket 3. The seat 6 forms a seating part for
an occupant. The seat 6 is composed of a seat cushion
7 forming a seating surface, a seat back 8 supported on
a rear end portion of the seat cushion 7 to be movable
in a tilting (pivoting) manner, and a head rest 9 supported
on an upper end portion of the seat back 8.
[0022] The position of the seat 6 can be adjusted in
the fore-and-aft direction by moving the lower rails 1 and
the upper rails 2 on the opposite sides relative to each
other. The position of the seat 6 can be adjusted in an
up-and-down direction, specifically in a vertical direction
by moving the front links 4 and the rear links 5 on the
opposite sides. The seat 6 is adjustable in terms of the
angle of tilt of a front part of the seat cushion 7 relative
to a rear part of the seat cushion 7. The seat 6 is further
adjustable in terms of the angle of tilt of the seat back 8
relative to the seat cushion 7. Thus, a person seated on
the seat 6 can adjust the position of the eyes according
to the physical size of the person, for example.
[0023] The following further describes a structure re-
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lating to positioning of the seat 6. As shown in Fig. 2, a
slide nut member 11 having an internal thread part ex-
tending through the slide nut member 11 in the fore-and-
aft direction is fixed to the lower rail 1 on each side. The
upper rail 2 on each side supports a slide lead screw 12
extending in the fore-and-aft direction and having an ex-
ternal thread part to threadedly engage the internal
thread part of the slide nut member 11.
[0024] A slide gear box 13 is attached to a front end
portion of each upper rail 2. The slide gear box 13 in-
cludes two built-in helical gears (not shown in the draw-
ings) having respective axes: one extending in the fore-
and-aft direction (direction of the axis of the lead screw
12) and one extending in the direction of the seat width.
One of the helical gears having the axis extending in the
fore-and-aft direction is coupled to the lead screw 12 to
rotate integrally with the lead screw 12. The other helical
gear having the axis extending in the direction of the seat
width is coupled to a slide coupling rod 14 in the shape
of a polygonal column to rotate integrally with the slide
coupling rod 14. The slide coupling rod 14 has an axis
extending in the direction of the seat width and bridges
between the slide gear boxes 13 on the opposite sides.
[0025] The upper rail 2 on one side (right side as
viewed in the direction toward the front of the seat) has
a direction converting gear unit 15 arranged side by side
with and externally to the slide gear box 13. The direction
converting gear unit 15 has two built-in helical gears 15a
and 15b. The helical gear 15a has an axis extending in
the direction of the seat width (direction of the axis of the
slide coupling rod 14). The helical gear 15b has an axis
extending in substantially the fore-and-aft direction. One
helical gear 15a is coupled to the slide coupling rod 14
to rotate integrally with the slide coupling rod 14. The
other helical gear 15b is coupled to a slide torque cable
16 extending toward the back from the direction convert-
ing gear unit 15 to rotate integrally with the slide torque
cable 16.
[0026] Thus, if the slide torque cable 16 rotates, the
rotation is converted in direction by 90 degrees between
the helical gear 15b on an input side of the direction con-
verting gear unit 15 and the helical gear 15a on an output
side thereof, and is then transmitted to the slide coupling
rod 14. Rotation of the slide coupling rod 14 is converted
in direction by 90 degrees at the slide gear boxes 13 on
the opposite sides and is then transmitted to the slide
lead screws 12 on the opposite sides. As a result, rotary
motion of the slide lead screw 12 is converted to linear
motion of the slide lead screw 12 relative to the slide nut
member 11 by the action of a screw achieved by the slide
lead screw 12 and the slide nut member 11 on each side.
Then, the upper rails 2 move in the fore-and-aft direction
relative to the lower rails 1.
[0027] A helical gear of the slide gear box 13 on an
output side has a gear diameter larger than that of a hel-
ical gear of the slide gear box 13 on an input side. Rotation
of the helical gear on the input side is decelerated during
the aforementioned direction conversion and is then

transmitted to the helical gear on the output side (and
the slide lead screw 12). The slide nut member 11, the
slide lead screw 12, the slide gear box 13, the slide cou-
pling rod 14, and the direction converting gear unit 15
form a slide mechanism M1 as a positioning mechanism
together with the lower rails 1 and the upper rails 2.
[0028] The front link 4 on each side has one end portion
pivotally coupled to the bracket 3 and an opposite end
portion pivotally coupled to a lower arm 20 composed of
a plate material forming a frame of a lateral part of the
seat cushion 7. The rear link 5 on each side has one end
portion pivotally coupled to the bracket 3 and an opposite
end portion pivotally coupled to the lower arm 20. Ac-
cordingly, the bracket 3 (upper rail 2), the front link 4, the
rear link 5, and the lower arm 20 form a four-bar linkage
while the lower arm 20 functions as an intermediate bar
(joint bar) thereof.
[0029] The rear link 5 on one side, specifically on the
right side as viewed in the direction toward the front of
the seat has a sector gear section 5a spreading substan-
tially in a sectoral pattern about a support shaft supported
on the lower arm 20 toward the front side of the rear link
5. A lifter gear box 21 external to the lower arm 20 on the
right side is attached to this lower arm 20. The lifter gear
box 21 has a built-in speed reduction mechanism com-
posed of a worm 21a and a worm wheel 21b (specifically,
a worm gear). The lifter gear box 21 further has a lifter
pinion 21c coaxial with the worm wheel 21b that rotates
integrally with the worm wheel 21b. The lifter pinion 21c
is exposed from the lifter gear box 21. The lifter pinion
21c has an axis extending in the direction of the seat
width and makes meshing engagement with the sector
gear section 5a of the rear link 5. The worm 21a is coupled
to a lifter torque cable 22 extending toward the front from
the lifter gear box 21 to rotate integrally with the lifter
torque cable 22.
[0030] Thus, if the lifter torque cable 22 rotates, the
rotation is decelerated between the worm 21a on an input
side of the lifter gear box 21 and the worm wheel 21b on
an output side thereof, and is then transmitted to the lifter
pinion 21c. Rotation of the lifter pinion 21c is transmitted
to the rear link 5 with the sector gear section 5a in mesh-
ing engagement with the lifter pinion 21c, thereby causing
the rear link 5 to pivot about the support shaft supported
on the lower arm 20. This causes both of the front link 4
and the rear link 5 forming the four-bar linkage to pivot
about respective support shafts supported on the bracket
3, so that the lower arm 20 (seat 6) moves up and down
relative to the bracket 3. The front link 4, the rear link 5,
and the lifter gear box 21 form a lifter mechanism M2 as
a positioning mechanism together with the bracket 3 (up-
per rail 2) and the lower arm 20.
[0031] By referring further to Fig. 3, one end portion of
a travel link 17 is pivotally coupled near the support shaft
supported on the bracket 3 to the front link 4 on one side,
specifically on the right side as viewed in the direction
toward the front of the seat. The direction converting gear
unit 15 is pivotally coupled to a support bracket 18 com-
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posed of a plate material fixed to a front end portion of
the pertinent upper rail 2, in a manner that makes the
direction converting gear unit 15 coaxial with the helical
gear 15a (the slide coupling rod 14) on the output side.
An opposite end portion of the travel link 17 is pivotally
coupled to the direction converting gear unit 15 near the
helical gear 15b.
[0032] Accordingly, as shown in Fig. 4, the front link 4,
the travel link 17, the direction converting gear unit 15,
and substantial integration of the upper rail 2, the bracket
3 and the support bracket 18 form a four-bar linkage while
the travel link 17 functions as an intermediate bar (joint
bar) thereof. This is intended to make the direction con-
verting gear unit 15 swing to follow swinging motion of
the front link 4 that accompanies actuation of the lifter
mechanism M2, thereby preventing excess or deficiency
of the length of the slide torque cable 16 connected to
the direction converting gear unit 15.
[0033] As shown in Fig. 2, a rear end portion of a tilt
arm 25 is pivotally coupled to the lower arm 20 on each
side at a middle part of this lower arm 20 in the fore-and-
aft direction. The tilt arm 25 is composed of a plate ma-
terial forming a frame of a front part of a lateral part of
the seat cushion 7. A front end portion of each tilt arm 25
is pivotally coupled to a tilt link 26 coaxial with the support
shaft of the front link 4 supported on the lower arm 20
and pivotally coupled to this lower arm 20.
[0034] The tilt link 26 on one side, specifically on the
right side as viewed in the direction toward the front of
the seat has a sector gear section 26a spreading sub-
stantially in a sectoral pattern about a support shaft sup-
ported on the lower arm 20 toward the front side of the
tilt link 26. A tilt gear box 27 external to the lower arm 20
on the right side is attached to this lower arm 20. The tilt
gear box 27 has a built-in speed reduction mechanism
composed of a worm 27a and a worm wheel 27b (spe-
cifically, a worm gear). The tilt gear box 27 further has a
tilt pinion 27c coaxial with the worm wheel 27b that rotates
integrally with the worm wheel 27b. The tilt pinion 27c is
exposed from the tilt gear box 27. The tilt pinion 27c has
an axis extending in the direction of the seat width and
makes meshing engagement with the sector gear section
26a of the tilt link 26. The worm 27a is coupled to a tilt
torque cable 28 extending toward the back from the tilt
gear box 27 to rotate integrally with the tilt torque cable 28.
[0035] Thus, if the tilt torque cable 28 rotates, the ro-
tation is decelerated between the worm 27a on an input
side of the tilt gear box 27 and the worm wheel 27b on
an output side thereof, and is then transmitted to the tilt
pinion 27c. Rotation of the tilt pinion 27c is transmitted
to the tilt link 26 with the sector gear section 26a in mesh-
ing engagement with the tilt pinion 27c, thereby causing
the tilt link 26 to pivot about the support shaft supported
on the lower arm 20.
[0036] As a result, the tilt arm 25 coupled to the tilt link
26 pivots about the rear end portion of the tilt arm 25 to
move the front end portion of the tilt arm 25 up and down,
thereby moving the front end portion of the tilt arm 25

(front end portion of the seat 6) up and down relative to
the lower arm 20. The angle of the tilt arm 25 relative to
the lower arm 20 (the angle of tilt of a front part of the
seat 6 relative to a rear part thereof) increases and de-
creases. The support shaft of the tilt link 26 supported
on the tilt arm 25 is permitted to move in a predetermined
range relative to the tilt link 26 in order to share the pivotal
movement of the tilt arm 25 that accompanies the pivotal
movement of the tilt link 26. The tilt link 26 and the tilt
gear box 27 form a tilt mechanism M3 as a positioning
mechanism together with the lower arm 20 and the tilt
arm 25.
[0037] A recliner plate 31 composed of a plate material
is fixed to a rear end portion of the lower arm 20 on each
side. A lower end portion of the seat back 8 is coupled
to the recliner plate 31 through a substantially disk re-
cliner 32. The recliner 32 forms a well-known hypocycloid
speed reducer. Specifically, the recliner 32 includes: a
first disk having an internal gear and fixed to the recliner
plate 31; a second disk having an external gear with a
smaller number of teeth than the internal gear and making
meshing engagement with the internal gear; a wedge
member that keeps the first and second disks in an ec-
centric condition in order to make meshing engagement
therebetween; and a cam shaft arranged coaxially with
the first disk (internal gear) while supporting the second
disk and moving the wedge member. The recliner 32 is
fixed to the seat back 8 at the second disk. In the recliner
32, the wedge member moves in response to rotation of
the cam shaft to make the second disk revolve while
meshing engagement is kept between the internal and
external gears, thereby decelerating the rotation of the
cam shaft determined as the number of rotations of the
second disk during the revolution. The rotation of the sec-
ond disk relative to the first disk makes the seat back 8
pivot, specifically tilt relative to the seat cushion 7.
[0038] A recliner gear box 33 external to the recliner
plate 31 on one side, specifically on the right side as
viewed in the direction toward the front of the seat is
attached to this recliner plate 31. The recliner gear box
33 has a built-in speed reduction mechanism composed
of a worm 33a and a worm wheel 33b (worm gear). The
worm wheel 33b is coupled to a recliner coupling rod 34
in the shape of a polygonal column to rotate integrally
with the recliner coupling rod 34. The recliner coupling
rod 34 has an axis extending in the direction of the seat
width and bridges between the recliners 32 on the oppo-
site sides. The recliner coupling rod 34 extends through
the recliners 32 on the opposite sides to be coupled to
cam shafts of the recliners 32 to rotate integrally with the
cam shafts. The worm 33a is coupled to a recliner torque
cable 35 extending toward the front from the recliner gear
box 33 to rotate integrally with the recliner torque cable
35.
[0039] Thus, if the recliner torque cable 35 rotates, the
rotation is decelerated between the worm 33a on an input
side of the recliner gear box 33 and the worm wheel 33b
on an output side thereof, and is then transmitted to the
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recliner coupling rod 34. Rotation of the recliner coupling
rod 34 is transmitted to the cam shaft of the recliner 32.
This rotates the second disk relative to the first disk of
the recliner 32 in the aforementioned manner, thereby
causing the seat back 8 to pivot, specifically tilt relative
to the seat cushion 7. The recliner 32, the recliner gear
box 33, and the recliner coupling rod 34 form a recliner
mechanism M4 as a positioning mechanism together with
the recliner plate 31 (lower arm 20) and the seat back 8.
[0040] Specifically, the seat drive mechanism of this
embodiment is an eight-way power seat that allows ad-
justment of a seat position in a normal direction and in
an opposite direction at each of the slide mechanism M1,
the lifter mechanism M2, the tilt mechanism M3, and the
recliner mechanism M4.
[0041] A drive device 40 is attached to the lower arm
20 on one side, specifically on the right side as viewed
in the direction toward the front of the seat. The drive
device 40 is attached at a middle part of this lower arm
20 in the fore-and-aft direction placed between the lifter
gear box 21 and the tilt gear box 27.
[0042] Specifically, as shown in Fig. 5, the lower arm
20 has a tilting section 20a formed at the middle part
thereof in the fore-and-aft direction that tilts inward with
respect to the direction of the seat width toward the upper
end. The drive device 40 is fastened at the tilting section
20a. The drive device 40 is coupled to a rotary shaft 36a
having an axis extending substantially in the direction of
the seat width (direction substantially orthogonal to the
tilting section 20a) of a rotary motor 36 composed for
example of a brush motor through an input torque cable
(twisted iron wire) 37 coaxial with the rotary shaft 36a, in
a manner that enables drive by the rotary motor 36. The
input torque cable 37 is inserted in the rotary shaft 36a
of the rotary motor 36 to rotate integrally with the rotary
shaft 36a.
[0043] More specifically, as shown in Fig. 6, the drive
device 40 has a housing composed of two body cases
41 and 42 separated in the direction of the axis of the
rotary shaft 36a, and a cover 43 and a switch cover 44
that cover the body case 42 from outside and from below
respectively. The body cases 41 and 42 are fastened
with four screws 45 that extend through the body cases
41 and 42 at their respective four corners in a direction
parallel to the direction of the axis of the rotary shaft 36a.
[0044] The drive device 40 is fastened to the tilting sec-
tion 20a of the lower arm 20 at the body cases 41 and
42. Accordingly, the body cases 41 and 42 are placed in
a posture that makes the body cases 41 and 42 tilt inward
with respect to the direction of the seat width toward the
upper end. The axis of the rotary shaft 36a (rotary motor
36) tilts down further toward the center of the seat width.
[0045] By referring further to Figs. 10 and 11, the body
case 42 includes two bearing sections 42a and 42b ar-
ranged side by side in the fore-and-aft direction (horizon-
tal direction of the drawings) to project outward parallel
to the direction of the axis of the rotary shaft 36a. The
bearing section 42a has the shape of a stepped column

composed of a lifter bearing part 46L arranged to be close
to a base end and a recliner bearing part 46R smaller in
diameter than the lifter bearing part 46L. The bearing
section 42b has the shape of a stepped column com-
posed of a tilt bearing part 46T arranged to be close to
the base end and a slide bearing part 46S smaller in
diameter than the tilt bearing part 46T.
[0046] The body case 42 includes a projecting guide
section 42c and a projecting guide section 42d of a sub-
stantially arcuate columnar shape that are concentric
with the bearing section 42a and provided above and
below the bearing section 42a, respectively. The body
case 42 further includes a projecting guide section 42e
and a projecting guide section 42f of a substantially ar-
cuate columnar shape that are concentric with the bear-
ing section 42b and provided above and below the bear-
ing section 42b respectively. The bearing sections 42a
and 42b, and the guide sections 42d and 42f are fastened
with four screws 47 that extend through upper part of the
cover 43 in a direction parallel to the direction of the axis
of the rotary shaft 36a, specifically in the direction sub-
stantially orthogonal to the tilting section 20a, thereby
fastening the body case 42 and the cover 43.
[0047] As shown in Fig. 6, the switch cover 44 arranged
below the body case 42 includes two columnar support
sections 44a and 44b that extend from the opposite sides
in the fore-and-aft direction of the upper end of the switch
cover 44 toward the outside of the direction of the seat
width. The support sections 44a and 44b are fastened
with two screws 48 that extend through lower part of the
cover 43 in a direction parallel to the direction of the axis
of the rotary shaft 36a, thereby fastening the cover 43
and the switch cover 44.
[0048] The upper part of the cover 43 fastened to the
body case 42 tilts inward with respect to the direction of
the seat width toward the upper end. The lower part of
the cover 43 stands in a substantially vertical posture.
Accordingly, the switch cover 44 fastened to the lower
part of the cover 43 is placed in a substantially horizontal
posture.
[0049] As shown in Fig. 12, the body case 41 arranged
near the rotary motor 36 includes a substantially cylin-
drical holding section 41a concentric with the input torque
cable 37 (rotary shaft 36a) that is provided to project from
a side surface of the body case 41 through which the
input torque cable 37 is inserted. An annular bearing BE1
is fitted in the holding section 41a and a plug PL of a
substantially cylindrical shape with a closed end is
screwed in the holding section 41a. The input torque ca-
ble 37 inserted in the plug PL is arranged at a central
part of the bearing BE1. The bearing BE1 supports a
base end portion of a worm 38 arranged coaxially with
the input torque cable 37. The input torque cable 37 is
fitted to a quadrangular hole formed at the base end por-
tion of the worm 38, so that the worm 38 is coupled to
the input torque cable 37 to rotate integrally with the input
torque cable 37. A tip portion of the worm 38 is supported
through a cylindrical bearing BE2 on the body case 42
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arranged on a side away from the rotary motor 36.
[0050] The body case 42 includes a switch bearing
section 49 concentric with the worm 38 (rotary shaft 36a)
that is provided to project from a side surface of the body
case 42 away from the worm 38. The switch bearing sec-
tion 49 has the shape of a stepped column composed of
a bearing part 49L, a bearing part 49T, a bearing part
49R, a bearing part 49S, and a support part 49a of re-
spective diameters reduced stepwise in a direction from
the base end toward the tip of the switch bearing section
49. The support part 49a is inserted and fitted in the upper
part of the cover 43, thereby supporting the switch bear-
ing section 49. By referring further to Figs. 10 and 11,
the center of the switch bearing section 49 comes at a
midpoint between the bearing sections 42a and 42b.
[0051] As shown in Fig. 6, the body cases 41 and 42
include a worm wheel 51 and a worm wheel 52 arranged
above and below the worm 38 that function as two input
shafts having axes extending in the fore-and-aft direction.
[0052] Specifically, the rotary motor 36, and the worm
wheels 51 and 52 coupled to the rotary motor 36 (rotary
shaft 36a) through the worm 38 form a T-shaped struc-
ture.
[0053] The worm wheels 51 and 52 are in meshing
engagement with the worm 38 at different skew positions
relative to the worm 38. The worm wheels 51 and 52
have the same reduction ratio, which is one or greater.
Specifically, by referring further to Fig. 9, the worm wheel
51 has a gear section 51a above the worm 38 and in
meshing engagement with the worm 38, and two shaft
sections 51b and 51c provided to project toward the back
and toward the front respectively from the gear section
51a and supported on the body cases 41 and 42 through
a washer WA. The worm wheel 51 has a fitting section
53L and a fitting section 53T provided to project further
toward the back from the shaft section 51b and to project
further toward the front from the shaft section 51c respec-
tively.
[0054] Likewise, the worm wheel 52 has a gear section
52a below the worm 38 and in meshing engagement with
the worm 38. The worm wheel 52 has two shaft sections
52b and 52c provided to project toward the back and
toward the front respectively from the gear section 52a
and supported on the body cases 41 and 42 through a
washer WA. The worm wheel 52 has a fitting section 53R
and a fitting section 53S provided to project further toward
the back from the shaft section 52b and to project further
toward the front from the shaft section 52c respectively.
The fitting sections 53L, 53T, 53R and 53S have an outer
shape like a two-bladed structure composed of a combi-
nation of a columnar shape and two arcuate columnar
shapes extending radially toward opposite sides.
[0055] The body cases 41 and 42 support a lifter shaft
54L and a tilt shaft 54T as output shafts coaxial with the
worm wheel 51 and arranged on the rear side and on the
front side of the worm wheel 51 respectively in symmetric
postures. The lifter torque cable 22 is fitted in a quadran-
gular hole formed at a tip portion of the lifter shaft 54L,

so that the lifter shaft 54L is coupled to the lifter torque
cable 22 to rotate integrally with the lifter torque cable
22. The tilt torque cable 28 is fitted in a quadrangular hole
formed at a tip portion of the tilt shaft 54T, so that the tilt
shaft 54T is coupled to the tilt torque cable 28 to rotate
integrally with the tilt torque cable 28.
[0056] The body cases 41 and 42 further support a
recliner shaft 54R and a slide shaft 54S as output shafts
coaxial with the worm wheel 52 and arranged on the rear
side and the front side of the worm wheel 52 respectively
in symmetric postures. The recliner torque cable 35 is
fitted in a quadrangular hole formed at a tip portion of the
recliner shaft 54R, so that the recliner shaft 54R is cou-
pled to the recliner torque cable 35 to rotate integrally
with the recliner torque cable 35. The slide torque cable
16 is fitted in a quadrangular hole formed at a tip portion
of the slide shaft 54S, so that the slide shaft 54S is cou-
pled to the slide torque cable 16 to rotate integrally with
the slide torque cable 16.
[0057] The lifter shaft 54L, the tilt shaft 54T, the recliner
shaft 54R, and the slide shaft 54S have the same shape
except their respective arrangements. Hence, the follow-
ing describes the lifter shaft 54L as a representative and
its surrounding structure.
[0058] The lifter shaft 54L is substantially columnar and
has a tip portion extending from bearing sections of the
body cases 41 and 42 toward a side facing the worm
wheel 51. The tip portion of the lifter shaft 54L has two
projecting sector parts positioned on opposite sides in a
radial direction. These parts form an output shaft fitting
section 54a of a shape substantially the same as the
outer shape of the fitting section 53L.
[0059] A tubular member 55 is located between the
fitting section 53L of the worm wheel 51 and the lifter
shaft 54L. The tubular member 55 has a tubular section
55a, and a pressing piece 55b in the form of a flange
provided to project radially outwardly from a tip of the
tubular section 55a facing the lifter shaft 54L. The tubular
member 55 has a fitting hole 55c to fit the output shaft
fitting section 54a in a manner that causes the tubular
member 55 to rotate integrally with the lifter shaft 54L
while allowing movement of the tubular member 55 in
the direction of its axis relative to the lifter shaft 54L. The
tubular member 55 moves toward the worm wheel 51 in
the direction of the axis, thereby permitting a fit between
the fitting hole 55c and the fitting section 53L such that
the tubular member 55 rotates integrally with the worm
wheel 51.
[0060] Specifically, the fitting section 53L and the fitting
hole 55c fit each other in response to movement of the
tubular member 55, so that rotation of the worm wheel
51 can be transmitted through the tubular member 55 to
the lifter shaft 54L. Releasing the fitting section 53L and
the fitting hole 55c from the fit disables transmission of
rotation of the worm wheel 51 through the tubular mem-
ber 55 to the lifter shaft 54L. The fitting section 53L of
the worm wheel 51, the output shaft fitting section 54a
of the lifter shaft 54L, and the tubular member 55 form a
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clutch mechanism that selectively connects the worm
wheel 51 and the lifter shaft 54L.
[0061] Rotation of the lifter shaft 54L is transmitted
through the lifter torque cable 22 to the lifter gear box 21,
thereby actuating the lifter mechanism M2 in the afore-
mentioned manner. As shown in Fig. 9, an E-ring 56 is
fitted to an outer circumferential part of the lifter shaft 54L
at a middle part of the lifter shaft 54L in the direction of
the axis. The lifter shaft 54L is inserted in an annular
washer 57 abutting on the pressing piece 55b of the tu-
bular member 55, and is further inserted in an annular
washer 58 located between the body cases 41 and 42
and the E-ring 56.
[0062] The lifter shaft 54L is inserted in a compression
spring 59 between the E-ring 56 and the washer 57 that
is a first urging member composed of a coil spring. The
tubular member 55 is always urged by the compression
spring 59 in a direction that makes a fit between the fitting
hole 55c of the tubular member 55 and the fitting section
53L of the worm wheel 51, specifically in a direction that
permits transmission of rotation of the worm wheel 51 to
the lifter shaft 54L. In other words, in a condition where
rotation of the worm wheel 51 cannot be transmitted to
the lifter shaft 54L, the tubular member 55 moves toward
a direction that releases the fitting section 53L and the
fitting hole 55c in a fitted state against the urging force
of the compression spring 59.
[0063] The aforementioned clutch mechanism is also
formed between the worm wheel 51 and the tilt shaft 54T
for selective connection therebetween, between the
worm wheel 52 and the recliner shaft 54R for selective
connection therebetween, and between the worm wheel
52 and the slide shaft 54S for selective connection ther-
ebetween. Specifically, the body cases 41 and 42 house
all clutch mechanisms of four channels corresponding to
four output shafts (lifter shaft 54L, tilt shaft 54T, recliner
shaft 54R, and slide shaft 54S) of the eight-way power
seat. The worm 38 and the worm wheels 51 and 52 driven
by the rotary motor 36 through the input torque cable 37
form a power transmission mechanism that transmits ro-
tation to any of the output shafts (lifter shaft 54L, tilt shaft
54T, recliner shaft 54R, and slide shaft 54S) through the
four tubular members 55. This power transmission mech-
anism is also housed in the body cases 41 and 42.
[0064] As shown in Fig. 6, the body case 42 has two
substantially circular bearing holes 42g and 42h arranged
between the bearing section 42a and the switch bearing
section 49 and above and below the bearing section 42a
and the switch bearing section 49 respectively. The bear-
ing holes 42g and 42h are further formed between the
bearing section 42b and the switch bearing section 49
and above and below the bearing section 42b and the
switch bearing section 49 respectively. First cam mem-
bers 61 as two cam members are supported in the upper
bearing holes 42g. Second cam members 62 as two cam
members are supported in the lower bearing holes 42h.
[0065] By referring further to Fig. 7(a), the first cam
member 61 has a substantially columnar large-diameter

shaft section 61a supported in the bearing hole 42g. The
first cam member 61 has a substantially oval cam section
61b projecting toward the inside of the body case 42 from
the bearing hole 42g. The first cam member 61 further
has a flange section 61c projecting outward of the body
case 42 from the bearing hole 42g to make sliding contact
with an outer peripheral part of the bearing hole 42g. The
first cam member 61 has a gear section 61d next to the
flange section 61c and arranged externally to the body
case 42. The first cam member 61 further has a columnar
section 61e next to the gear section 61d and arranged
further externally to the body case 42. The first cam mem-
ber 61 also has a substantially columnar small-diameter
shaft section 61f smaller in diameter than the columnar
section 61e and supported on the cover 43.
[0066] As shown in Fig. 19, the first cam member 61
on the side of the lifter shaft 54L is arranged in a manner
that permits abutting contact with the pressing piece 55b
of the tubular member 55 at the cam section 61b while
contacting or being close to the outer circumferential sur-
face of the tubular section 55a of the tubular member 55.
If the first cam member 61 is at a rotation position such
that the longitudinal direction of the cam section 61b
agrees with the direction of the axis of the tubular member
55, specifically at a rotation position that places the tu-
bular member 55 farthest from the worm wheel 51 (here-
inafter also called a "neutral position" of the first cam
member 61), the first cam member 61 releases the fitting
hole 55c of the tubular member 55 from the fitting section
53L of the worm wheel 51 against the urging force of the
compression spring 59.
[0067] As shown in Fig. 20, if the longitudinal direction
of the cam section 61b deviates from the direction of the
axis of the tubular member 55 in response to rotation,
the first cam member 61 permits movement of the tubular
member 55 such that the fitting hole 55c of the tubular
member 55 urged by the compression spring 59 fits to
the fitting section 53L of the worm wheel 51. If the first
cam member 61 moves the tubular member 55 such that
the longitudinal direction of the cam section 61b agrees
with the direction of the axis of the tubular member 55
again while causing the cam section 61b to press the
pressing piece 55b of the tubular member 55 against the
urging force of the compression spring 59 in response to
rotation, the fitting hole 55c of the tubular member 55 is
released from the fitting section 53L of the worm wheel
51. The first cam member 61 on the side of the tilt shaft
54T behaves in the same manner.
[0068] By referring further to Fig. 7(b), the second cam
member 62 has a substantially columnar large-diameter
shaft section 62a supported in the bearing hole 42h. The
second cam member 62 has a substantially oval cam
section 62b projecting toward the inside of the body case
42 from the bearing hole 42h. The second cam member
62 further has a flange section 62c projecting outward of
the body case 42 from the bearing hole 42h to make
sliding contact with an outer peripheral part of the bearing
hole 42h. The second cam member 62 has a columnar
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section 62d next to the flange section 62c and arranged
externally to the body case 42. The second cam member
62 further has a gear section 62e next to the columnar
section 62d and arranged further externally to the body
case 42. The second cam member 62 also has a sub-
stantially columnar small-diameter shaft section 62f
smaller in diameter than the columnar section 62d and
supported on the cover 43. Specifically, the first and sec-
ond cam members 61 and 62 have the same shape, ex-
cept for that the respective gear sections 61d and 62e
and the respective columnar sections 61e and 62d are
arranged alternately in the direction of the axis.
[0069] The second cam member 62 on the side of the
recliner shaft 54R is arranged in a manner that permits
abutting contact with the pressing piece 55b of the tubular
member 55 at the cam section 62b while contacting or
being close to the outer circumferential surface of the
tubular section 55a of the tubular member 55. If the sec-
ond cam member 62 is at a rotation position that makes
the longitudinal direction of the cam section 62b agree
with the direction of the axis of the tubular member 55,
specifically at a rotation position that places the tubular
member 55 farthest from the worm wheel 52 (hereinafter
also called a "neutral position" of the second cam mem-
ber 62), the second cam member 62 releases the fitting
hole 55c of the tubular member 55 from the fitting section
53R of the worm wheel 52 against the urging force of the
compression spring 59.
[0070] If the longitudinal direction of the cam section
62b deviates from the direction of the axis of the tubular
member 55 in response to rotation, the second cam mem-
ber 62 permits movement of the tubular member 55 such
that the fitting hole 55c of the tubular member 55 urged
by the compression spring 59 fits to the fitting section
53R of the worm wheel 52. If the second cam member
62 moves the tubular member 55 such that the longitu-
dinal direction of the cam section 62b agrees with the
direction of the axis of the tubular member 55 again while
making the cam section 62b press the pressing piece
55b of the tubular member 55 against the urging force of
the compression spring 59 in response to rotation, the
fitting hole 55c of the tubular member 55 is released from
the fitting section 53R of the worm wheel 52. The second
cam member 62 on the side of the slide shaft 54S be-
haves in the same manner.
[0071] As shown in Fig. 10, the lifter bearing part 46L
of the bearing section 42a supports a lifter operating han-
dle 63L as an operating member such that the lifter op-
erating handle 63L makes sliding contact with the inner
circumferential surfaces of the guide sections 42c and
42d. The lifter operating handle 63L has a gear section
64L in meshing engagement with the gear section 61d
of the first cam member 61 while making free rotation at
the position of the columnar section 62d of the second
cam member 62. Hence, in response to rotating opera-
tion on the lifter operating handle 63L, for example, the
rotation is transmitted between the gear sections 64L and
61d to rotate the first cam member 61 (cam section 61b).

As a result, the tubular member 55 moves in the direction
of the axis in the aforementioned manner.
[0072] A torsion spring 65 as a second urging member
is wound around the rotary axis of the lifter operating
handle 63L. The spring 65 has legs 65a on opposite ends
thereof each having a root portion contacting a stopper
of the lifter operating handle 63L to prevent rotation. The
legs 65a have tip portions placed at positions determined
by the guide sections 42c and 42d. The lifter operating
handle 63L is urged by the torsion spring 65 to be held
at a predetermined initial position extending toward the
back from the lifter bearing part 46L. In this condition, the
first cam member 61 to rotate integrally with the lifter
operating handle 63L is determined to be placed in the
aforementioned neutral position. The urging force of the
torsion spring 65 that holds the lifter operating handle
63L at the initial position is set to be greater than the
urging force of the compression spring 59 that moves the
tubular member 55 such that the fitting hole 55c of the
tubular member 55 fits to the fitting section 53L of the
worm wheel 51.
[0073] Hence, the lifter operating handle 63L is gener-
ally held at the initial position, so that the first cam member
61 is placed at the neutral position. Specifically, the lifter
operating handle 63L and the first cam member 61 are
generally held in a condition that disables transmission
of rotation between the worm wheel 51 and the lifter shaft
54L through the tubular member 55. In response to ro-
tating operation on the lifter operating handle 63L against
the urging force of the torsion spring 65, the first cam
member 61 rotates to be displaced from the neutral po-
sition. Then, the urging force of the compression spring
59 moves the tubular member 55 such that the fitting hole
55c of the tubular member 55 fits to the fitting section
53L of the worm wheel 51. This permits transmission of
rotation of the worm wheel 51 through the tubular mem-
ber 55 to the lifter shaft 54L.
[0074] The tilt bearing part 46T of the bearing section
42b supports a tilt operating handle 63T as an operating
member such that the tilt operating handle 63T makes
sliding contact with the inner circumferential surfaces of
the guide sections 42e and 42f. The tilt operating handle
63T has a gear section 64T in meshing engagement with
the gear section 61d of the first cam member 61 while
making free rotation at the position of the columnar sec-
tion 62d of the second cam member 62. The tilt operating
handle 63T behaves in the same manner as the lifter
operating handle 63L. Specifically, the tilt operating han-
dle 63T is generally held in a condition that disables trans-
mission of rotation between the worm wheel 51 and the
tilt shaft 54T through the tubular member 55. In response
to rotating operation on the tilt operating handle 63T
against the urging force of the torsion spring 65, the first
cam member 61 rotates to be displaced from the neutral
position. Then, the urging force of the compression spring
59 moves the tubular member 55 such that the fitting hole
55c of the tubular member 55 fits to the fitting section
53T of the worm wheel 51. This permits transmission of
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rotation of the worm wheel 51 through the tubular mem-
ber 55 to the tilt shaft 54T.
[0075] Specifically, in this embodiment, the lifter oper-
ating handle 63L and the tilt operating handle 63T are
arranged to be bilaterally symmetric with respect to the
center of the drive device 40 as viewed in the fore-and-
aft direction.
[0076] As shown in Fig. 11, the recliner bearing part
46R of the bearing section 42a supports a recliner oper-
ating handle 63R as an operating member such that the
recliner operating handle 63R makes sliding contact with
the inner circumferential surfaces of the guide sections
42c and 42d. The recliner operating handle 63R has a
gear section 64R in meshing engagement with the gear
section 62e of the second cam member 62 while making
free rotation at the position of the columnar section 61e
of the first cam member 61. Hence, in response to rotating
operation on the recliner operating handle 63R, for ex-
ample, the rotation is transmitted between the gear sec-
tions 64R and 62e to rotate the second cam member 62
(cam section 62b). As a result, the tubular member 55
moves in the direction of the axis in the aforementioned
manner.
[0077] A torsion spring 66 as a second urging member
is wound around the rotary axis of the recliner operating
handle 63R. The spring 66 has legs 66a on opposite ends
thereof each having a root portion contacting a stopper
of the recliner operating handle 63R to prevent rotation.
The legs 66a have tip portions placed at positions deter-
mined by the guide sections 42c and 42d. The recliner
operating handle 63R is urged by the torsion spring 66
to be held at a predetermined initial position extending
above the recliner bearing part 46R. In this condition, the
second cam member 62 to rotate integrally with the re-
cliner operating handle 63R is determined to be placed
in the aforementioned neutral position. The urging force
of the torsion spring 66 that holds the recliner operating
handle 63R at the initial position is set to be greater than
the urging force of the compression spring 59 that moves
the tubular member 55 such that the fitting hole 55c of
the tubular member 55 fits to the fitting section 53R of
the worm wheel 52.
[0078] Hence, the recliner operating handle 63R is nor-
mally held at the initial position, so that the second cam
member 62 is placed at the neutral position. Specifically,
the recliner operating handle 63R and the second cam
member 62 are generally held in a condition that disables
transmission of rotation between the worm wheel 52 and
the recliner shaft 54R through the tubular member 55. In
response to rotating operation on the recliner operating
handle 63R against the urging force of the torsion spring
66, the second cam member 62 rotates to be displaced
from the neutral position. Then, the urging force of the
compression spring 59 moves the tubular member 55
such that the fitting hole 55c of the tubular member 55
fits to the fitting section 53R of the worm wheel 52. This
permits transmission of rotation of the worm wheel 52
through the tubular member 55 to the recliner shaft 54R.

[0079] The lifter operating handle 63L and the recliner
operating handle 63R are supported on the common
bearing section 42a. Specifically, the lifter operating han-
dle 63L and the recliner operating handle 63R form a
group that is supported to rotate about the same rotation
axis. As described above, the gear section 64L of the
lifter operating handle 63L and the gear section 61d of
the first cam member 61 in meshing engagement with
the gear section 64L, and the gear section 64R of the
recliner operating handle 63R and the gear section 62e
of the second cam member 62 in meshing engagement
with the gear section 64R, are placed at different posi-
tions in the direction of the axis of the bearing section
42a. Thus, rotating one of the lifter operating handle 63L
and the recliner operating handle 63R does not rotate
the first or second cam member 61 or 62 corresponding
to the other operating handle.
[0080] The slide bearing part 46S of the bearing sec-
tion 42b supports a slide operating handle 63S as an
operating member such that the slide operating handle
63S makes sliding contact with the inner circumferential
surfaces of the guide sections 42e and 42f. The slide
operating handle 63S has a gear section 64S in meshing
engagement with the gear section 62e of the second cam
member 62 while making free rotation at the position of
the columnar section 61e of the first cam member 61.
The slide operating handle 63S behaves in the same
manner as the recliner operating handle 63R. Specifical-
ly, the slide operating handle 63S is generally held in a
condition that disables transmission of rotation between
the worm wheel 52 and the slide shaft 54S through the
tubular member 55. In response to rotating operation on
the slide operating handle 63S against the urging force
of the torsion spring 66, the second cam member 62 ro-
tates to be displaced from the neutral position. Then, the
urging force of the compression spring 59 moves the tu-
bular member 55 such that the fitting hole 55c of the
tubular member 55 fits to the fitting section 53S of the
worm wheel 52. This permits transmission of rotation of
the worm wheel 52 through the tubular member 55 to the
slide shaft 54S.
[0081] Specifically, in this embodiment, the recliner op-
erating handle 63R and the slide operating handle 63S
are arranged to be bilaterally symmetric with respect to
the center of the drive device 40 as viewed in the fore-
and-aft direction.
[0082] The tilt operating handle 63T and the slide op-
erating handle 63S are supported on the common bear-
ing section 42b. Specifically, the recliner operating han-
dle 63R and the slide operating handle 63S form a group
that is supported to rotate about the same rotation axis.
As described above, the gear section 64T of the tilt op-
erating handle 63T and the gear section 61d of the first
cam member 61 in meshing engagement with the gear
section 64T, and the gear section 64S of the slide oper-
ating handle 63S and the gear section 62e of the second
cam member 62 in meshing engagement with the gear
section 64S, are placed at different positions in the di-
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rection of the axis of the bearing section 42b. Thus, ro-
tating one of the tilt operating handle 63T and the slide
operating handle 63S does not rotate the first or second
cam member 61 or 62 corresponding to the other oper-
ating handle.
[0083] As shown in Fig. 12, the bearing part 49L of the
switch bearing section 49 supports a lifter switch cam
member 71L as a substantially annular switch cam mem-
ber. As shown in Fig. 6, the lifter switch cam member 71L
has a gear section 72L formed at an outer circumferential
area facing the gear section 64L of the lifter operating
handle 63L and makes meshing engagement with the
gear section 64L. The lifter switch cam member 71L has
an arcuate section 73L formed at an outer circumferential
area facing the gear section 64T of the tilt operating han-
dle 63T and makes free rotation at the gear section 64T.
The lifter switch cam member 71L also has a switch cam
section 74L formed by radially and inwardly cutting lower
part of an outer circumferential area between the gear
section 72L and the arcuate section 73L. Thus, in re-
sponse to rotating operation on the lifter operating handle
63L, for example, the rotation is transmitted between the
gear sections 64L and 72L to rotate the lifter switch cam
member 71L (switch cam section 74L) while the arcuate
section 73L makes free rotation at the gear section 64T
of the tilt operating handle 63T.
[0084] As shown in Fig. 12, the bearing part 49T of the
switch bearing section 49 supports a tilt switch cam mem-
ber 71T as a substantially annular switch cam member.
As shown in Fig. 10, the tilt switch cam member 71T has
a gear section 72T formed at an outer circumferential
area facing the gear section 64T of the tilt operating han-
dle 63T and makes meshing engagement with the gear
section 64T. The tilt switch cam member 71T has an ar-
cuate section 73T formed at an outer circumferential area
facing the gear section 64L of the lifter operating handle
63L and makes free rotation at the gear section 64L. The
tilt switch cam member 71T also has a switch cam section
74T formed by radially and inwardly cutting lower part of
an outer circumferential area between the gear section
72T and the arcuate section 73T. Thus, in response to
rotating operation on the tilt operating handle 63T, for
example, the rotation is transmitted between the gear
sections 64T and 72T to rotate the tilt switch cam member
71T (switch cam section 74T) while the arcuate section
73T makes free rotation at the gear section 64L of the
lifter operating handle 63L.
[0085] As shown in Fig. 12, the bearing part 49R of the
switch bearing section 49 supports a recliner switch cam
member 71R as a substantially annular switch cam mem-
ber. As shown in Fig. 6, the recliner switch cam member
71R has a gear section 72R formed at an outer circum-
ferential area facing the gear section 64R of the recliner
operating handle 63R and makes meshing engagement
with the gear section 64R. The recliner switch cam mem-
ber 71R has an arcuate section 73R formed at an outer
circumferential area facing the gear section 64S of the
slide operating handle 63S and makes free rotation at

the gear section 64S. The recliner switch cam member
71R also has a switch cam section 74R formed by radially
and inwardly cutting lower part of an outer circumferential
area between the gear section 72R and the arcuate sec-
tion 73R. Thus, in response to rotating operation on the
recliner operating handle 63R, for example, the rotation
is transmitted between the gear sections 64R and 72R
to rotate the recliner switch cam member 71R (switch
cam section 74R) while the arcuate section 73R makes
free rotation at the gear section 64S of the slide operating
handle 63S.
[0086] As shown in Fig. 12, the bearing part 49S of the
switch bearing section 49 supports a slide switch cam
member 71S as a substantially annular switch cam mem-
ber. As shown in Fig. 11, the slide switch cam member
71S has a gear section 72S formed at an outer circum-
ferential area facing the gear section 64S of the slide
operating handle 63S and makes meshing engagement
with the gear section 64S. The slide switch cam member
71S has an arcuate section 73S formed at an outer cir-
cumferential area facing the gear section 64R of the re-
cliner operating handle 63R and makes free rotation at
the gear section 64R. The slide switch cam member 71S
also has a switch cam section 74S formed by radially and
inwardly cutting lower part of an outer circumferential ar-
ea between the gear section 72S and the arcuate section
73S. Thus, in response to rotating operation on the slide
operating handle 63S, for example, the rotation is trans-
mitted between the gear sections 64S and 72S to rotate
the slide switch cam member 71S (switch cam section
74S) while the arcuate section 73S makes free rotation
at the gear section 64R of the recliner operating handle
63R.
[0087] As shown in Fig. 12, the cover 43 is provided
with a projecting shaft 43a arranged below the switch
bearing section 49 and having an axis extending parallel
to the axis of the switch bearing section 49. As shown in
Figs. 10 and 11, a substantially inverted T-shaped switch
lever 76 arranged below the switch cam sections 74L,
74T, 74R and 74S is supported on the shaft 43a at a
central part of the switch lever 76. A tip portion of the
switch lever 76 is arranged to intercept paths of rotations
of downwardly extending opposite end sections (press-
ing sections) 74a and 74b of each of the switch cam sec-
tions 74L, 74T, 74R and 74S about the axis of the switch
bearing section 49. Accordingly, if one of the switch cam
members 71L, 71T, 71R and 71S rotates in response to
rotating operation on the corresponding one of the oper-
ating handles 63L, 63T, 63R and 63S, the tip portion of
the switch lever 76 is pressed with the switch cam section
74L, 74T, 74R or 74S (end section 74a or 74b). This
rotates the switch lever 76 in a direction corresponding
to the direction of the operation on the corresponding
operating handle 63L, 63T, 63R or 63S.
[0088] It is assumed that all the operating handles 63L,
63T, 63R and 63S have not been operated and are
placed in respective initial positions. In this case, as
shown in the enlarged view of Fig. 13, the tip portion of
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the switch lever 76 is placed at a midpoint between the
opposite end sections 74a and 74b of each of the switch
cam members 71L, 71T, 71R and 71S. A gap C is formed
between the tip portion of the switch lever 76 and each
of the end sections 74a and 74b. Hence, in response to
rotating operation on one of the operating handles 63L,
63T, 63R and 63S, the corresponding one of the switch
cam members 71L, 71T, 71R and 71S (switch cam sec-
tions 74L, 74T, 74R and 74S) makes free rotation for a
distance corresponding to the gap C and then starts to
press the tip portion of the switch lever 76 with its end
section 74a or 74b.
[0089] While one of the switch cam members 71L, 71T,
71R and 71S (switch cam sections 74L, 74T, 74R and
74S) presses the tip portion of the switch lever 76, rota-
tions of remaining ones of the switch cam members 71L,
71T, 71R and 71S are inhibited.
[0090] As an example, if the lifter switch cam member
71L (switch cam section 74L) rotates counterclockwise
as viewed in Fig. 13 in response to rotating operation on
the lifter operating handle 63L, the lifter switch cam mem-
ber 71L makes free rotation for a distance corresponding
to the gap C on the left side as viewed in the drawing and
then presses the tip portion of the switch lever 76 with its
end section 74a. This rotates the switch lever 76 clock-
wise about the shaft 43a (second rotary shaft) as viewed
in the drawing. Then, as shown in Fig. 14, the tip portion
of the switch lever 76 makes free rotation for a distance
corresponding to the gap C between the tip portion of the
switch lever 76 and the end section 74b of the switch
cam section 74T to contact or be close to this end section
74b. In other words, if the switch lever 76 rotates in re-
sponse to counterclockwise rotation of the lifter switch
cam member 71L as viewed in the drawing, the presence
of the gap C on the right side of Fig. 13 prevents the tip
portion of the switch lever 76 from pressing the end sec-
tion 74b of the tilt switch cam member 71T (switch cam
section 74T) to prevent counterclockwise rotation of this
end section 74b as viewed in the drawing. Causing the
tip portion of the switch lever 76 to contact or be close to
the end section 74b of the switch cam section 74T re-
stricts clockwise rotation of the tilt switch cam member
71T as viewed in the drawing.
[0091] In contrast, if the lifter switch cam member 71L
(switch cam section 74L) rotates clockwise as viewed in
Fig. 13 in response to rotating operation on the lifter op-
erating handle 63L, the lifter switch cam member 71L
makes free rotation for a distance corresponding to the
gap C on the right side as viewed in the drawing and then
presses the tip portion of the switch lever 76 with its end
section 74b. This rotates the switch lever 76 counter-
clockwise about the shaft 43a as viewed in the drawing.
Then, the tip portion of the switch lever 76 makes free
rotation for a distance corresponding to the gap C be-
tween the tip portion of the switch lever 76 and the end
section 74a of the switch cam section 74T to contact or
be close to this end section 74a. In other words, if the
switch lever 76 rotates in response to clockwise rotation

of the lifter switch cam member 71L as viewed in the
drawing, the presence of the gap C on the left side of Fig.
13 prevents the tip portion of the switch lever 76 from
pressing the end section 74a of the tilt switch cam mem-
ber 71T (switch cam section 74T) to prevent clockwise
rotation of this end section 74a as viewed in the drawing.
Causing the tip portion of the switch lever 76 to contact
or be close the end section 74a of the switch cam section
74T restricts clockwise rotation of the tilt switch cam
member 71T as viewed in the drawing.
[0092] The same applies to the operation of the other
switch cam members including the recliner switch cam
member 71R and the slide switch cam member 71S when
the lifter operating handle 63L is rotationally operated.
Accordingly, even if the switch lever 76 rotates in re-
sponse to rotation of one of the switch cam members
71L, 71T, 71R and 71S, the presence of the right and left
gaps C prevents rotations of remaining ones of the switch
cam members 71L, 71T, 71R and 71S. Further, when
one of the switch cam members 71L, 71T, 71R and 71S
(switch cam sections 74L, 74T, 74R and 74S) presses
the tip portion of the switch lever 76, the switch lever 76
restricts rotations of remaining ones of the switch cam
members 71L, 71T, 71R and 71S.
[0093] As described above, although all the switch cam
members 71L, 71T, 71R and 71S are arranged on the
same axis, rotation of one of the switch cam members
71L, 71T, 71R and 71S inhibits rotations of remaining
ones of the switch cam members 71L, 71T, 71R and 71S.
This inhibits swinging motions of the corresponding ones
of the operating handles 63L, 63T, 63R and 63S coupled
to the remaining ones of the switch cam members 71L,
71T, 71R and 71S to be caused by the rotations of these
switch cam members.
[0094] Two projecting bosses 76a are provided at op-
posite sides of a lower surface of the switch lever 76. As
shown in Fig. 12, the switch cover 44 houses a switch
77 with a seesaw button 77a. Rotation of the switch lever
76 presses the button 77a with one of the bosses 76a
corresponding to the direction of the rotation of the switch
lever 76, thereby causing the button 77a to tilt from a
predetermined neutral position. The switch 77 opens
(turns off) a circuit if the button 77a is at the neutral po-
sition. If the button 77a tilts from the neutral position, the
switch 77 closes (turns on) the circuit with a polarity cor-
responding to the direction of the tilt. Accordingly, the
switch 77 determines the direction of flow of a current
such that the current flows in one direction while the but-
ton 77a tilts rightward and in an opposite direction while
the button 77a tilts leftward.
[0095] As shown in Fig. 5, the switch 77 is electrically
connected through a wire harness W to the rotary motor
36 and a power source (not shown in the drawings). As
shown in the equivalent circuit of Fig. 21, if the button
77a is at the neutral position, the circuit is opened such
that the opposite terminals of the rotary motor 36 are both
connected to the ground through the switch 77, thereby
disconnecting the rotary motor 36 and the power source.
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If the circuit is closed in either way through the switch 77
as shown for example by a broken line in which a long
dash alternates with a pair of short dashes of the drawing
in response to tilt of the button 77a to connect the rotary
motor 36 and the power source, the rotary motor 36 ro-
tates in the normal or reverse direction depending on the
polarity of the tilt.
[0096] As shown in Fig. 1, a side cover 10 made for
example of a plastic is attached to a lateral part of the
seat cushion 7 on one side, specifically on the right side
as viewed in the direction toward the front of the seat.
The side cover 10 covers the substantially entire area of
the lateral part of the seat cushion 7 including the drive
device 40. As shown in Fig. 15, the side cover 10 has a
substantially U-shaped recessed section 10a to expose
the operating handles 63L, 63T, 63R and 63S.
[0097] To conform to the outer shape of the drive de-
vice 40 (cover 43), the side cover 10 has lower part stand-
ing in a substantially vertical posture and upper part that
tilts inward with respect to the direction of the seat width
toward the upper end. In other words, upper part of the
drive device 40 (upper part of the cover 43 and the body
cases 41 and 42) tilt together with the upper part of the
side cover 10, thereby allowing each of the operating
handles 63L, 63T, 63R and 63S to project outward by a
shorter distance in the direction of the seat width.
[0098] More specifically, as shown in Fig. 16, lower
part of the seat cushion 7 has a step 7a so that it is smaller
in width in the direction of the seat width. A space S is
formed below the step 7a. The drive device 40 basically
tilts in the space S inward with respect to the direction of
the seat width toward the upper end. Thus, the drive de-
vice 40 is installed effectively using the space S having
a relatively wide margin in the height direction.
[0099] The upper part of the drive device 40 (upper
part of the cover 43 and the body cases 41 and 42) tilts
inward with respect to the direction of the seat width to-
ward the upper end. Thus, compared to the case where
the upper part of the drive device 40 is in a substantially
vertical posture, for example, each of the operating han-
dles 63L, 63T, 63R and 63S projects outward by a still
shorter distance in the direction of the seat width. This
maintains respective distances between the operating
handles 63L, 63T, 63R and 63S and a door trim D of a
vehicle door facing the operating handles 63L, 63T, 63R
and 63S at a position external to the operating handles
63L, 63T, 63R and 63S as viewed in the direction of the
seat width, for example.
[0100] As shown in Figs. 15 and 16, what is required
to operate for example the tilt operating handle 63T is to
press a finger (here, forefinger) inserted into the recessed
section 10a against the tilt operating handle 63T while
the palm of the hand is placed on the outer surface (gen-
eral surface) of the side cover 10 as viewed in the direc-
tion of the seat width, and to pivot the finger about the
wrist. This is for the reason that the tilt operating handle
63T is supported to rotate about the axis extending in the
direction of the seat width (direction orthogonal to the

upper part of the cover 43). At this time, for assistance
in the operation, the thumb may be placed at the upper
end of the side cover 10 near the tilt operating handle 63T.
[0101] In this case, operation on the tilt operating han-
dle 63T basically requires only the space corresponding
to a short distance L1 ranging from the outer surface
(general surface) of the side cover 10 as viewed in the
direction of the seat width outwardly in the direction of
the seat width and covering a finger in a substantially
stretched position. This further reduces the space re-
quired for operation on the tilt operating handle 63T. Even
if the door trim D external to the side cover 10 (drive
device 40) as viewed in the direction of the seat width is
close to the side cover 10 (drive device 40), the tilt oper-
ating handle 63T can be operated without interference
by the door trim D. This applies to operations on the re-
maining operating handles 63L, 63R and 63S, except for
that these operations involve different fingers.
[0102] The following describes a conventional exam-
ple shown in Figs. 17 and 18. As shown in Figs. 17 and
18, a side cover 250 attached to a lateral part on one
side of the seat cushion 7 stands in a substantially vertical
posture. An outer side surface of the side cover 250
standing in a substantially vertical posture is provided
with a movement operating knob 251 extending in the
fore-and-aft direction and reclining operating knob 252
extending in the height direction that are arranged to
project outwardly in the direction of the seat width. The
movement operating knob 251 is responsible for adjust-
ment of the position of the seat 6 in the fore-and-aft di-
rection, adjustment of the position of the seat 6 in the up-
and-down direction, specifically in the vertical direction,
and adjustment of the angle of tilt of a front part of the
seat cushion 7 relative to a rear part of the seat cushion
7. The movement operating knob 251 is supported in a
manner that allows the operating knob 251 to move in
the fore-and-aft direction, allows a rear end portion there-
of to tilt relative to a front end portion thereof in the up-
and-down direction, specifically in the vertical direction,
and allows the front end portion thereof to tilt relative to
the rear end portion thereof in the up-and-down direction,
specifically in the vertical direction. The reclining operat-
ing knob 252 is used for adjustment of the angle of tilt of
the seat back 8 relative to the seat cushion 7. The reclin-
ing operating knob 252 is supported in a manner that
allows an upper end portion thereof to tilt relative to a
lower end portion thereof in the fore-and-aft direction.
[0103] In this case, operation for example on the move-
ment operating knob 251 requires gripping of the move-
ment operating knob 251 with a thumb and a forefinger,
making the fingers extend outwardly in the direction of
the seat width. Hence, operation on the movement op-
erating knob 251 basically requires space corresponding
to a long distance L2 ranging from the outer surface (gen-
eral surface) of the side cover 250 as viewed in the di-
rection of the seat width outwardly in the direction of the
seat width and covering folded fingers. Accordingly, op-
eration on the tilt operating handle 63T requires more
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space. During operation on the movement operating
knob 251, the operation might be interfered by the door
trim D close to the movement operating knob 251.
[0104] As shown in Fig. 16, in a place inward of the
step 7a of the seat cushion 7 as viewed in the direction
of the seat width, a gap in the height direction between
the seat cushion 7 (seat cushion pad) and the rotary mo-
tor 36 arranged below the seat cushion 7 generally does
not have a margin. However, the rotary motor 36 (rotary
shaft 36a) attached to the drive device 40 tilting in the
aforementioned manner has an axis tilting down further
toward the center of the seat width. This produces a mar-
gin of the gap in the height direction.
[0105] Operation of this embodiment will be described
next. Rotational operations on the lifter operating handle
63L, the tilt operating handle 63T, the recliner operating
handle 63R, and the slide operating handle 63S are sub-
stantially the same and the behaviors of the correspond-
ing ones of the mechanisms M1 to M4 are substantially
the same, except for transmission of rotations to the cor-
responding ones of the torque cables 16, 22, 28 and 35
relating to drive of targets of adjustment. Hence, the fol-
lowing describes the behavior of the lifter operating han-
dle 63L (lifter mechanism M2) as a representative.
[0106] Fig. 19 shows a condition where the lifter oper-
ating handle 63L has not been operated so that rotation
of the worm wheel 51 cannot be transmitted to the lifter
shaft 54L and the rotary motor 36 and the power source
are disconnected by the switch 77. In this condition, the
lifter operating handle 63L is rotationally operated clock-
wise or counterclockwise against the urging force of the
torsion spring 65 as shown in Fig. 20. Then, the rotation
is transmitted between the gear sections 64L and 61d to
rotate the first cam member 61. This displaces the first
cam member 61 from the neutral position so that the tu-
bular member 55 is moved by the urging force of the
compression spring 59 such that the fitting hole 55c of
the tubular member 55 fits to the fitting section 53L of the
worm wheel 51. This permits transmission of rotation of
the worm wheel 51 through the tubular member 55 to the
lifter shaft 54L.
[0107] In response to rotating operation on the lifter
operating handle 63L clockwise or counterclockwise, the
rotation is transmitted between the gear sections 64L and
72L to rotate the lifter switch cam member 71L clockwise
or counterclockwise depending on the direction of the
operation on the lifter operating handle 63L. At this time,
the switch lever 76 is pressed with the end section 74a
or 74b of the switch cam section 74L corresponding to
the direction of the rotation of the lifter switch cam mem-
ber 71L to rotate clockwise or counterclockwise about
the axis of the shaft 43a. Rotation of the switch lever 76
about the axis of the shaft 43a presses the button 77a of
the switch 77 with the corresponding one of the bosses
76a. This causes the button 77a of the switch 77 to tilt
from the neutral position to connect the rotary motor 36
and the power source through the switch 77 with a polarity
corresponding to the direction of the tilt. Then, the rotary

motor 36 rotates in the normal or reverse direction. Spe-
cifically, the direction of the operation on the lifter oper-
ating handle 63L determines the direction in which the
button 77a is pressed (specifically, the direction of tilt) to
determine the direction of the rotation of the rotary motor
36.
[0108] When the rotary motor 36 rotates, the rotation
is transmitted to the lifter shaft 54L through the input
torque cable 37, the worm 38, the worm wheel 51, and
the tubular member 55. Rotation of the lifter shaft 54L is
transmitted through the lifter torque cable 22 to the lifter
gear box 21, thereby actuating the lifter mechanism M2
in accordance with the direction of the rotation to move
the seat 6 up and down.
[0109] Displacement of the first cam member 61 from
the neutral position makes it impossible to make a fit be-
tween the fitting hole 55c of the tubular member 55 moved
by the urging force of the compression spring 59 and the
fitting section 53L of the worm wheel 51 if the position of
the fitting hole 55c does not agree with the position of
the fitting section 53L. However, when the worm wheel
51 starts to rotate together with the rotary motor 36, the
position of the fitting hole 55c and that of the fitting section
53L enter into agreement with each other, thereby per-
mitting a fit therebetween.
[0110] If the lifter operating handle 63L is released from
the operation force thereafter, the lifter operating handle
63L is urged by the torsion spring 65 to return to the initial
position of Fig. 19. This causes transmission of rotation
between the gear sections 64L and 61d to rotate the first
cam member 61 against the urging force of the compres-
sion spring 59, thereby making the first cam member 61
return to the neutral position. As described above, the
urging force of the torsion spring 65 that makes the first
cam member 61 return to the initial position together with
the lifter operating handle 63L is greater than the urging
force of the compression spring 59 that moves the tubular
member 55. This disables transmission of rotation of the
worm wheel 51 through the tubular member 55 to the
lifter shaft 54L.
[0111] In contrast, return of the lifter operating handle
63L to the initial position causes transmission of rotation
between the gear sections 64L and 72L to rotate the lifter
switch cam member 71L. Thus, the lifter switch cam
member 71L returns to the condition of Fig. 19. This caus-
es the button 77a of the switch 77 to return to the neutral
position together with the switch lever 76 to disconnect
the rotary motor 36 and the power source through the
switch 77. Then, rotation of the rotary motor 36 stops.
[0112] As described in detail above, this embodiment
achieves the following advantages.
[0113]

(1) Using the single rotary motor 36 and the single
switch 77 achieves a simpler electrical structure. The
tubular members 55 (clutch mechanisms) have re-
spective structures (shaft couplings) that connect
output shafts (lifter shaft 54L, tilt shaft 54T, recliner
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shaft 54R, and slide shaft 54S) to corresponding po-
sitioning mechanisms (M1 to M4) and the worm
wheels 51 and 52. This allows layout where arrange-
ments are concentrated in areas around the output
shafts, so that the device as a whole can be reduced
further in size. Additionally, functions (positioning
mechanisms) relating to positioning of the seat can
be increased to a number corresponding to the
number of the output shafts (four). This relaxes re-
strictions further on the number of these functions.
(2) The four operating handles 63L, 63T, 63R and
63S are divided into a group composed of the oper-
ating handles 63L and 63R and a group composed
of the operating handles 63T and 63S. These two
groups of operating handles are supported to rotate
about the axes of different two rotary shafts (bearing
sections 42a and 42b). This reduces the possibility
of mutual interference between the operating han-
dles 63L, 63T, 63R and 63S, compared to the case
where all the operating handles 63L, 63T, 63R and
63S are supported to rotate about the same rotation
axis. During operations on the operating handles
63L, 63T, 63R and 63S, corresponding positioning
mechanisms (M1 to M4) can behave more precisely.
Supporting the operating handles 63L, 63T, 63R and
63S in a decentralized manner at a plurality of places
makes it possible to understand the arrangements
and the operations of the operating handles 63L,
63T, 63R and 63S.
(3) If one of the operating handles 63L, 63T, 63R
and 63S rotates about the rotary shaft (bearing sec-
tion 42a or 42b), the switch lever 76 is pressed with
the switch cam section 74L, 74T, 74R or 74S of the
corresponding one of the switch cam members 71L,
71T, 71R and 71S coupled to this operating handle
63L, 63T, 63R or 63S in a manner that enables drive
by this operating handle 63L, 63T, 63R or 63S. This
actuates the switch 77 with a polarity corresponding
to the direction of the rotation (direction of the oper-
ation) of the operating handle 63L, 63T, 63R or 63S.
Thus, although the operating handles 63L, 63T, 63R
and 63S are divided into a plurality of groups to rotate
about different rotation axes, the switch 77 to work
in cooperation with operation on one of the operating
handles 63L, 63T, 63R and 63S can be actuated
through the corresponding one of the switch cam
sections 74L, 74T, 74R and 74S. The arrangements
of the switch cam members 71L, 71T, 71R and 71S
are concentrated in areas around the same rotation
axis, so that the device as a whole can be reduced
further in size.
(4) If one of the operating handles 63L, 63T, 63R
and 63S is operated at the initial position against the
urging force of the torsion spring 65 or 66, the cam
member 61 or 62 permits the worm wheel 51 or 52
(fitting section 53L, 53T, 53R or 53S) to be fitted into
a corresponding tubular member 55 urged by the
compression spring 59. Accordingly, rotation of the

worm wheel 51 or 52 driven by the rotary motor 36
is transmitted through a corresponding tubular mem-
ber 55 to an output shaft (lifter shaft 54L, tilt shaft
54T, recliner shaft 54R or slide shaft 54S), thereby
actuating a corresponding positioning mechanism
(M1, M2, M3 or M4). At this time, connection between
the corresponding output shaft and the worm wheel
51 or 52 is maintained by the compression spring
59. This reduces the possibility of transmission of
rotation of an output shaft to the cam members 61
and 62 and the operating handles 63L, 63T, 63R and
63S. This eliminates discomfort of a user operating
the operating handle 63L, 63T, 63R or 63S caused
by transmission of vibration of rotation of an output
shaft through this operating handle to the user.
(5) Driving force of the rotary motor 36 can be output
to a plurality of positioning mechanisms (M1 to M4)
with the single rotary motor 36 and the single switch
77, regardless whether the rotary motor 36 rotates
in the normal or reverse direction.
(6) Rotationally operating the operating handles 63L,
63T, 63R and 63S actuates clutch mechanisms and
the switch lever 76 (switch 77) mechanically linked
to the operating handles 63L, 63T, 63R and 63S.
Unlike in a conventional example, this eliminates a
drive device dedicated to a clutch or an electric circuit
to control the drive device, for example. As a result,
the switch is simplified and the electric cable through
which power is supplied to a rotary motor is simplified
and shortened, leading to reduction of manufactur-
ing costs.
(7) The two worm wheels 51 and 52 in meshing en-
gagement with the worm 38 produce outputs of the
four channels. The number of the wheels smaller
than the number of output shafts (four) reduces an
area where noise occurs. The worm 38 and the worm
wheels 51 and 52 (worm gears) decelerate rotation,
thereby suppressing the occurrence of noise.
(8) The urging force of the compression spring 59 is
used for connection of power through the tubular
member 55 (clutch mechanism). Even if the fitting
hole 55c of the tubular member 55 does not fit the
fitting section 53L, 53T, 53R or 53S of the worm
wheel 51 or 52 but it interferes with this fitting section,
this prevents application of excessive force therebe-
tween. If the rotary motor 36 starts to rotate in re-
sponse to operation on the operating handle 63L,
63T, 63R or 63S, the worm wheel 51 or 52 rotates
to permit a fit between the fitting section 53L, 53T,
53R or 53S and the fitting hole 55c of the tubular
member 55. Then, in response to movement of the
tubular member 55, the fitting hole 55c and the fitting
section 53L, 53T, 53R or 53S fit each other to permit
connection of power through the tubular member 55
(clutch mechanism).
(9) Rotationally operating the operating handle 63L,
63T, 63R or 63S from its initial position connects a
corresponding clutch mechanism and causes the
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switch 77 to energize the rotary motor 36 with a po-
larity corresponding to the direction of the rotation.
Accordingly, the rotary motor 36 is allowed to rotate
in the normal or reverse direction depending on the
direction of the operation on the operating handle
63L, 63T, 63R or 63S. This allows setting such that
the direction of the operation on the operating handle
63L, 63T, 63R or 63S and the direction of adjustment
of a positioning mechanism (M1, M2, M3 or M4) are
correlated more easily.
(10) The operating handles 63L, 63T, 63R and 63S
are arranged individually and independently in cor-
respondence with adjustment functions, specifically
with positioning mechanisms (M1 to M4). The posi-
tioning mechanisms (M1 to M4) are actuated by the
single rotary motor 36. Accordingly, the seat drive
device is configured such that, if one of the position-
ing mechanisms (M1 to M4) is actuated in response
to operation on the corresponding one of the oper-
ating handles 63L, 63T, 63R and 63S, actuations of
remaining ones of the positioning mechanisms (M1
to M4) are disabled. Thus, a user can be conscious
of one of the operating handles 63L, 63T, 63R and
63S corresponding to a positioning mechanism (M1,
M2, M3 or M4) the user hopes to actuate, and can
be guided to operation on this operating handle 63L,
63T, 63R or 63S.
As in the conventional example (see Figs. 17 and
18), in the presence of the movement operating knob
251 responsible for adjustment of the position of the
seat 6 in the fore-and-aft direction, adjustment of the
position of the seat 6 in the vertical direction, and
adjustment of the angle of tilt of a front part of the
seat cushion 7 relative to a rear part of the seat cush-
ion 7, a front end portion and a rear end portion of
the movement operating knob 251 might uninten-
tionally be moved in the vertical direction simultane-
ously. Specifically, the position of the seat 6 in the
vertical direction and the angle of tilt of the front part
of the seat cushion 7 relative to the rear part of the
seat cushion 7 might be adjusted simultaneously.
This embodiment eliminates such simultaneous op-
erations.
(11) When all the operating handles 63L, 63T, 63R
and 63S are in a non-operated state, the gap C is
formed between each of the end sections 74a and
74b of each of the switch cam sections 74L, 74T,
74R and 74S and the tip portion of the switch lever
76. Hence, in response to operation on one of the
operating handles 63L, 63T, 63R and 63S, one of
the end sections 74a and 74b of the corresponding
one of the switch cam sections 74L, 74T, 74R and
74S makes free rotation for a distance corresponding
to the gap C and then presses the tip portion of the
switch lever 76. This rotates the switch lever 76 about
the axis of the shaft 43a. In this case, the gap C is
formed between the tip portion of the switch lever 76
and the other end section 74a or 74b of the switch

cam member 71L, 71T, 71R or 71S (switch cam sec-
tion 74L, 74T, 74R or 74S) corresponding to different
one of the operating handles 63L, 63T, 63R and 63S
in a non-operated state. This prevents the tip portion
of the switch lever 76 from pressing the other end
section 74a or 74b of different one of the switch cam
members 71L, 71T, 71R and 71S, thereby prevent-
ing the tip portion of the switch lever 76 and this end
section 74a or 74b from rotating integrally.
During rotation of the switch lever 76, the tip portion
of the switch lever 76 makes free rotation for a dis-
tance corresponding to the gap C between the tip
portion of the switch lever 76 and the other end sec-
tion 74a or 74b of the switch cam member 71L, 71T,
71R or 71S (switch cam section 74L, 74T, 74R or
74S) corresponding to the different operating handle
63L, 63T, 63R or 63S, and then contacts or ap-
proaches this end section 74a or 74b. Thus, the pres-
ence of the tip portion of the switch lever 76 can
restrict rotation of the different switch cam member
71L, 71T, 71R or 71S (switch cam section 74L, 74T,
74R or 74S).
(12) The drive device 40 is arranged in a central part
of the lower arm 20 surrounded by the direction con-
verting gear unit 15 (slide gear box 13), the lifter gear
box 21, the tilt gear box 27, and the recliner gear box
33 of the positioning mechanisms (M1 to M4). This
places the drive device 40 at a position spaced from
the positioning mechanisms (M1 to M4) by substan-
tially the same distance, thereby achieving substan-
tially the same length of the torque cables 16, 22, 28
and 35. Thus, only some of the torque cables 16, 22,
28 and 35 will not be longer, thereby inhibiting cost
increase and weight increase of this torque cable,
high noise due to increase of rubbing sound, and
efficiency reduction due to increase of resistance to
sliding motion.
(13) The direction converting gear unit 15 is made
to swing to follow swinging motion of the front link 4
that accompanies actuation of the lifter mechanism
M2, thereby preventing excess or deficiency of the
length of the slide torque cable 16 connected to the
direction converting gear unit 15.
Specifically, as shown in Fig. 4, it is assumed that
the lower arm 20 is placed in a raised position
through the front and rear links 4 and 5. The front
and rear links 4 and 5 and the lower arm 20 forming
a four-bar linkage are indicated by bold solid lines
schematically. Further, the front link 4, the travel link
17, and the direction converting gear unit 15 forming
a four-bar linkage are indicated by bold solid lines
schematically. The slide torque cable 16 in this con-
dition is also indicated by bold solid lines.
 It is assumed that the lower arm 20 is moved down
through the front and rear links 4 and 5 by pivotal
movement of the rear link 5. At this time, the front
link 4 pivots to cause the direction converting gear
unit 15 to pivot coaxially with the slide coupling rod
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14 through the travel link 17. The front and rear links
4 and 5 and the lower arm 20 in this condition forming
a four-bar linkage are indicated by bold broken lines
in which a long dash alternates with a pair of short
dashes schematically. Further, the front link 4, the
travel link 17, and the direction converting gear unit
15 in this condition forming a four-bar linkage are
indicated by bold broken lines in which a long dash
alternates with a pair of short dashes schematically.
The slide torque cable 16 in this condition is also
indicated by bold broken lines in which a long dash
alternates with a pair of short dashes.
As clearly seen from Fig. 4, the drive device 40 pro-
vided to the lower arm 20 is lowered in response to
lowering of the lower arm 20. The direction convert-
ing gear unit 15 swings to follow swinging motion of
the front link 4. This sets apart the direction convert-
ing gear unit 15 and the drive device 40 by a sub-
stantially constant distance, thereby inhibiting ex-
cess or deficiency of the length of the slide torque
cable 16. In particular, this eliminates the need for
making the slide torque cable 16 longer than neces-
sary in consideration of deficiency, thereby reducing
cost and weight due to an increase of the length of
the slide torque cable 16, reducing high noise due
to increase of rubbing sound, and reducing efficiency
losses due to an increase of resistance to sliding
motion.
(14) What is required to operate an intended one of
the operating handles 63L, 63T, 63R and 63S is to
press a finger against the operating handle 63L, 63T,
63R or 63S while the palm of a hand is placed on an
outer surface (general surface) of the side cover 10
as viewed in the direction of the seat width and to
rotate the finger about the wrist. Specifically, oper-
ating this operating handle 63L, 63T, 63R or 63S
does not involve gripping the operating handle 63L,
63T, 63R or 63S, so that fingers will not extend out-
wardly in the direction of the seat width. As a result,
the space (distance L1) required for operation of the
operating handle 63L, 63T, 63R or 63S can be re-
duced further.
(15) The upper part of the drive device 40 (upper
part of the cover 43 and the body cases 41 and 42)
tilts inward with respect to the direction of the seat
width toward the upper end. Thus, compared to the
case where the upper part of the drive device 40 is
in a substantially vertical posture, for example, each
of the operating handles 63L, 63T, 63R and 63S
projects outward by a still shorter distance in the di-
rection of the seat width. This can maintain respec-
tive distances between the operating handles 63L,
63T, 63R and 63S and the door trim D of a vehicle
door facing the operating handles 63L, 63T, 63R and
63S and at a position external to the operating han-
dles 63L, 63T, 63R and 63S as viewed in the direc-
tion of the seat width, for example.
(16) The rotary motor 36 has an axis extending down-

ward further toward the center of the seat width. This
produces a greater gap in the height direction be-
tween the rotary motor 36 and the seat cushion 7 at
a position closer to the inside of the direction of the
seat width. This can maintain the gap between the
seat cushion 7 and the rotary motor 36 arranged be-
low the seat cushion 7 (specifically, below hips).

Second Embodiment

[0114] A seat drive device according to a second em-
bodiment of the present invention will now be described
by referring to Figs. 22 to 33. The second embodiment
has a structure mainly different from that of the first em-
bodiment in that the four operating handles all rotate
about the same rotation axis. Corresponding parts are
identified by the same signs and will not be described
entirely.
[0115] As shown in Fig. 23, a slide mechanism M11
includes, instead of the direction converting gear unit 15
and the travel link 17, a gear 81 in meshing engagement
with a helical gear 13a having an axis extending in the
direction of the seat width in the slide gear box 13 on one
side, specifically on the left side as viewed in the direction
toward the front of a seat. The gear 81 is coaxial with the
slide torque cable 16 and coupled to the slide torque ca-
ble 16 to rotate integrally with the slide torque cable 16.
[0116] Thus, if the slide torque cable 16 rotates, the
rotation is transmitted from the gear 81 to the helical gear
13a in the slide gear box 13 on one side and is transmitted
to the helical gear 13a in the slide gear box 13 on the
opposite side through the slide coupling rod 14. Then,
rotations of the helical gears 13a in the slide gear boxes
13 on the opposite sides are transmitted to helical gears
13b in the slide gear boxes 13 having axes extending in
a fore-and-aft direction while being converted in direction
by 90 degrees, and are then transmitted to the slide lead
screws 12 on the opposite sides. As a result, the upper
rail 2 moves in the fore-and-aft direction relative to the
lower rail 1 in the aforementioned manner.
[0117] A tilt mechanism M13 includes, instead of the
tilt link 26, a first tilt link 82 and a second tilt link 83. The
first tilt link 82 is pivotally coupled at its central part to the
lower arm 20 on the front side of the support shaft of the
front link 4 supported on the lower arm 20. The first tilt
link 82 is pivotally coupled at its front end portion to a
lower end portion of the second tilt link 83. An upper end
portion of the second tilt link 83 is pivotally coupled to the
front end portion of the tilt arm 25. Accordingly, the lower
arm 20, the tilt arm 25, and the first and second tilt links
82 and 83 form a four-bar linkage while the second tilt
link 83 functions as an intermediate bar (joint bar) thereof.
[0118] The first tilt link 82 on one side has a sector gear
section 82a spreading substantially in a sectoral pattern
about a support shaft supported on the lower arm 20
toward the rear side from the support shaft. The sector
gear section 82a makes meshing engagement with the
tilt pinion 27c of the tilt gear box 27.

33 34 



EP 2 772 385 B1

19

5

10

15

20

25

30

35

40

45

50

55

[0119] Thus, if the tilt torque cable 28 rotates, the ro-
tation is transmitted to the tilt pinion 27c in the tilt gear
box 27. Rotation of the tilt pinion 27c is transmitted to the
first tilt link 82 in meshing engagement with the tilt pinion
27c at the sector gear section 82a, thereby making the
first tilt link 82 pivot about the support shaft supported on
the lower arm 20. As a result, the tilt arm 25 coupled to
the first tilt link 82 through the second tilt link 83 pivots
about the rear end portion of the tilt arm 25 to move the
front end portion of the tilt arm 25 up and down, thereby
moving the front end portion (front end portion of the seat
6) up and down relative to the lower arm 20. The angle
of tilt of the tilt arm 25 relative to the lower arm 20 (the
angle of tilt of a front part of the seat 6 relative to a rear
part thereof) increases and decreases.
[0120] A drive device 100 is fastened to the lower arm
20 on the right side as viewed in the direction toward the
front of the seat. The drive device 100 is fastened inward
of the lower arm 20 as viewed in the direction of the seat
width and at a middle part of this lower arm 20 in the fore-
and-aft direction placed between the lifter gear box 21
and the tilt gear box 27. As shown in Fig. 24, the rotary
motor 36 is fastened to the drive device 100 (body case
101) with screws 110. The drive device 100 is drivably
coupled through the input torque cable 37 to the rotary
shaft 36a of the rotary motor 36.
[0121] More specifically, as shown in Fig. 25, the drive
device 100 has a housing composed of two body cases
101 and 102 separated in the direction of the axis of the
rotary shaft 36a, and a cover 103 that covers the body
case 102 from outside. The body cases 101 and 102 are
fastened with four screws (not shown in the drawings)
that extend through the body cases 101 and 102 at their
respective four corners in a direction parallel to the di-
rection of the axis of the rotary shaft 36a. The body case
102 and the cover 103 are also fastened with four screws
not shown in the drawings) that extend through the body
case 102 and the cover 103 at their respective four cor-
ners in a direction parallel to the direction of the axis of
the rotary shaft 36a.
[0122] As shown in Figs. 27 and 28, the body case 101
arranged near the rotary motor 36 includes a holding sec-
tion 101a of a substantially cylindrical shape with a closed
end concentric with the input torque cable 37 (rotary shaft
36a) that is provided to project from a side surface of the
body case 101 through which the input torque cable 37
is inserted. A substantially cylindrical bearing BE11 is
fitted in the holding section 101a. The input torque cable
37 is arranged at a central part of the bearing BE11. The
bearing BE11 supports a base end portion of a helical
gear 104 arranged coaxially with the input torque cable
37 and coupled to the input torque cable 37 to rotate
integrally with the input torque cable 37. By referring fur-
ther to Fig. 25, a substantially cylindrical bearing section
102a is provided at a central part of the body case 102
away from the rotary motor 36 to project outwardly par-
allel to the direction of the axis of the helical gear 104
(rotary shaft 36a). A guide section 102b of a substantially

arcuate column concentric with the bearing section 102a
is provided at a lower right part relative to the bearing
section 102a that is also arranged to project outwardly.
A tip portion of the helical gear 104 is supported on the
body case 102 through a substantially cylindrical bearing
BE12 fitted in the bearing section 102a.
[0123] As shown in Fig. 25, the body cases 101 and
102 include helical gears 105 and 106 as two input shafts
arranged above and below the helical gear 104 and hav-
ing axes extending in the fore-and-aft direction. The hel-
ical gears 105 and 106 are in meshing engagement with
the helical gear 104 at different skew positions relative
to the helical gear 104. The helical gears 105 and 106
have the same reduction ratio, which is one or greater.
[0124] Specifically, the rotary motor 36, and the helical
gears 105 and 106 coupled to the rotary motor 36 (rotary
shaft 36a) through the helical gear 104 form a T-shaped
structure.
[0125] The body cases 101 and 102 support the lifter
shaft 54L, the tilt shaft 54T, the recliner shaft 54R, and
the slide shaft 54S. The recliner shaft 54R and the slide
shaft 54S are coaxial with the upper helical gear 105 and
arranged on the rear side and on the front side of the
helical gear 105 respectively in symmetric postures. The
lifter shaft 54L and the tilt shaft 54T are coaxial with the
lower helical gear 106 and arranged on the rear side and
on the front side of the helical gear 105 respectively in
symmetric postures.
[0126] A clutch mechanism of the same structure as
that of the first embodiment is formed between the helical
gear 105 and the recliner shaft 54R, between the helical
gear 105 and the slide shaft 54S, between the helical
gear 106 and the lifter shaft 54L, and between the helical
gear 106 and the tilt shaft 54T. Thus, the body cases 101
and 102 of this embodiment also house all clutch mech-
anisms of four channels corresponding to four output
shafts (lifter shaft 54L, tilt shaft 54T, recliner shaft 54R,
and slide shaft 54S) of an eight-way power seat. The
helical gear 104 and the helical gears 105 and 106 driven
by the rotary motor 36 through the input torque cable 37
form a power transmission mechanism that transmits ro-
tation to any of the output shafts (lifter shaft 54L, tilt shaft
54T, recliner shaft 54R, and slide shaft 54S) through the
four tubular members 55. This power transmission mech-
anism is also housed in the body cases 101 and 102.
[0127] The body case 102 has four substantially circu-
lar bearing holes 102c at four corners relative to the bear-
ing section 102a that are spaced equiangularly (by 90
degrees). The body case 102 is also given four guide
holes 102d that radially extend from the corresponding
ones of the two bearing holes 102c arranged diagonally
to be away from each other. A cam member 111 is sup-
ported in each bearing hole 102c.
[0128] By referring further to Figs. 26(a) and 26(b), the
cam member 111 has a substantially columnar large-
diameter shaft section 111a supported in the bearing hole
102c. The cam member 111 has a substantially oval cam
section 111b projecting toward the inside of the body
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case 102 from the bearing hole 102c. The cam member
111 further has a flange section 111c projecting outward
of the body case 102 from the bearing hole 102c to make
sliding contact with an outer peripheral part of the bearing
hole 102c. The cam member 111 has a sector gear sec-
tion 111d next to the flange section 111c and arranged
externally to the body case 102. The cam member 111
has a substantially columnar small-diameter shaft sec-
tion 111e next to the sector gear section 111d and ar-
ranged further externally to the body case 102. The cam
member 111 further has a support section 111f in a sub-
stantially sector pattern next to the flange section 111c
and arranged externally to the body case 102 while ex-
tending in a range in the circumferential direction different
from a range of the sector gear section 111d. The cam
member 111 further has a substantially columnar spring
latching section 111g provided parallel to the direction of
the axis of the sector gear section 111d (small-diameter
shaft section 111e) to project from a central part of the
support section 111f. A guide section 111h is formed at
a central part of an outer circumferential area of the sup-
port section 111f formed by radially and inwardly cutting
the outer circumferential area.
[0129] As shown in Fig. 31, the cam member 111 on
the side of the recliner shaft 54R is arranged in a manner
that permits abutting contact with the pressing piece 55b
of the tubular member 55 at the cam section 111b while
contacting or being close to the outer circumferential sur-
face of the tubular section 55a of the tubular member 55.
If the cam member 111 is at a rotation position that makes
the longitudinal direction of the cam section 111b agree
with the direction of the axis of the tubular member 55,
specifically at a rotation position that places the tubular
member 55 farthest from the helical gear 105 (hereinafter
also called a "neutral position" of the cam member 111),
the cam member 111 releases the fitting hole 55c of the
tubular member 55 from the fitting section 53R of the
helical gear 105 against the urging force of the compres-
sion spring 59.
[0130] As shown in Figs. 32 and 33, if the longitudinal
direction of the cam section 111b deviates from the di-
rection of the axis of the tubular member 55 in response
to rotation, the cam member 111 permits movement of
the tubular member 55 such that the fitting hole 55c of
the tubular member 55 urged by the compression spring
59 fits to the fitting section 53R of the helical gear 105.
If the cam member 111 moves the tubular member 55
such that the longitudinal direction of the cam section
111b agrees with the direction of the axis of the tubular
member 55 again while causing the cam section 111b to
press the pressing piece 55b of the tubular member 55
against the urging force of the compression spring 59 in
response to rotation, the fitting hole 55c of the tubular
member 55 is released from the fitting section 53R of the
helical gear 105. The cam member 111 on the side of
the slide shaft 54S, the cam member 111 on the side of
the lifter shaft 54L, and the cam member 111 on the side
of the tilt shaft 54T behave in the same manner.

[0131] As shown in Fig. 25, a spring attachment mem-
ber 112 is attached to each guide hole 102d of the body
case 102 to be freely movable in the longitudinal direction
thereof (in the radial direction of the bearing hole 102c).
Specifically, each spring attachment member 112 has a
sliding section 112a slidably attached to the guide hole
102d. Each spring attachment member 112 has a sub-
stantially oblong body section 112b next to the sliding
section 112a and arranged externally to the body case
102. As shown in Fig. 30, each spring attachment mem-
ber 112 further has a substantially columnar spring latch-
ing section 112c arranged parallel to the spring latching
section 111g of the cam member 111 to project from the
body section 112b. The body section 112b is arranged
to face the support section 111f in a direction in which
the body section 112b moves (radial direction of the cam
member 111).
[0132] A tension spring 113 is attached to each spring
attachment member 112. The tension spring 113 has one
hook engaged with the spring latching section 112c of
the spring attachment member 112 and an opposite hook
engaged with the spring latching section 111g of the cam
member 111. This always urges the cam member 111
and the spring attachment member 112 in a direction in
which the tension spring 113 contracts. Specifically, on
a side where the spring latching section 111g of the cam
member 111 is placed near the spring latching section
112c of the spring attachment member 112, this cam
member 111 is always urged in the direction of rotation
extending in line with the radial direction of the spring
latching section 112c and the bearing hole 102c.
[0133] A rotation position of the cam member 111 de-
termined when the spring latching sections 111g and
112c are in line with the radial direction of the bearing
hole 102c is set to agree with the aforementioned neutral
position. Specifically, the cam member 111 is held at the
neutral position while being urged by the tension spring
113. At this time, the guide section 111h of the cam mem-
ber 111 faces the spring attachment member 112 in a
direction (in the radial direction of the bearing hole 102c)
in which the spring attachment member 112 (body sec-
tion 112b) moves. Thus, while the cam member 111 is
placed at the neutral position, the spring attachment
member 112 urged by the tension spring 113 fits to the
body section 112b into the guide section 111h. Alterna-
tively, when displacing the cam member 111 from the
neutral position against the urging force of the tension
spring 113, the body section 112b goes onto the guide
section 111h so that the spring attachment member 112
is placed at a retracted position along the guide hole
102d.
[0134] The urging force of the tension spring 113 that
holds the cam member 111 at the neutral position is set
to be greater than the urging force of the compression
spring 59 that moves the tubular member 55 such that
the fitting hole 55c of the tubular member 55 fits to the
fitting section 53L, 53T, 53R or 53S. Accordingly, the cam
member 111 is generally arranged and held at the neutral
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position. Specifically, the cam member 111 is generally
held in a condition that disables the aforementioned
transmission of rotation through the tubular member 55.
If the cam member 111 rotates against the urging force
of the tension spring 113, the cam member 111 deviates
from the neutral position. Then, the urging force of the
compression spring 59 moves the tubular member 55
such that the fitting hole 55c of the tubular member 55
fits to the fitting section 53L, 53T, 53R, or 53S. This per-
mits the aforementioned transmission of rotation through
the tubular member 55.
[0135] As shown in Figs. 25 and 28, the bearing section
102a supports a substantially cylindrical switching shaft
114R arranged on the outer circumferential side thereof
and having one closed end. The switching shaft 114R
has an annular flange section 115R extending radially
and outwardly from a base end to be in sliding contact
with the guide section 102b. The switching shaft 114R
has a sector gear section 116R extending radially and
outwardly from an upper left angular position of Fig. 25
as viewed from the flange section 115R to make meshing
engagement with the sector gear section 111d of a cor-
responding cam member 111. Accordingly, in response
to rotation of the switching shaft 114R, the rotation is
transmitted between the sector gear sections 116R and
111d to rotate the cam member 111. A fitting section
117R of a shape like a two-bladed structure is formed at
a tip portion of the switching shaft 114S.
[0136] The switching shaft 114R supports a substan-
tially cylindrical switching shaft 114S arranged on the out-
er circumferential side thereof. The switching shaft 114S
has an annular flange section 115S extending radially
and outwardly from a base end to be in sliding contact
with a distal surface of the guide section 102b and a distal
surface of the flange section 115R. The switching shaft
114S has a sector gear section 116S extending radially
and outwardly from an upper right angular position of Fig.
25 as viewed from the flange section 115S to make mesh-
ing engagement with the sector gear section 111d of a
corresponding cam member 111. Accordingly, in re-
sponse to rotation of the switching shaft 114S, the rota-
tion is transmitted between the sector gear sections 116S
and 111d to rotate this cam member 111. A fitting section
117S formed by cutting an opposite angular position as
viewed in the radial direction is formed at a tip portion of
the switching shaft 114S.
[0137] The switching shaft 114S supports a substan-
tially cylindrical switching shaft 114T arranged on the out-
er circumferential side thereof. The switching shaft 114T
has a base end in sliding contact with a distal surface of
the flange section 115S. The switching shaft 114T has a
sector gear section 116T extending radially and outward-
ly from a lower right angular position of Fig. 25 as viewed
from its base end to make meshing engagement with the
sector gear section 111d of a corresponding cam mem-
ber 111. Accordingly, in response to rotation of the
switching shaft 114T, the rotation is transmitted between
the sector gear sections 116T and 111d to rotate this

cam member 111. A fitting section 117T formed by cutting
an opposite angular position as viewed in the radial di-
rection is formed at a tip portion of the switching shaft
114T.
[0138] The switching shaft 114T supports a substan-
tially cylindrical switching shaft 114L arranged on the out-
er circumferential side thereof. The switching shaft 114L
has a sector gear section 116L extending radially and
outwardly from a lower left angular position of Fig. 30 as
viewed from a base end thereof to make meshing en-
gagement with the sector gear section 111d of a corre-
sponding cam member 111. Accordingly, in response to
rotation of the switching shaft 114L, the rotation is trans-
mitted between the sector gear sections 116L and 111d
to rotate this cam member 111. A fitting section 117L
formed by cutting an opposite angular position as viewed
in the radial direction is formed at a tip portion of the
switching shaft 114L.
[0139] Members such as the sector gear sections
116R, 116S, 116T and 116L of the switching shafts 114R,
114S, 114T and 114L exposed to the outside of the body
case 102 and the cam members 111 in meshing engage-
ment with the sector gear sections 116R, 116S, 116T
and 116L are housed between the body case 102 and
the cover 103 fasted to the body case 102. The switching
shafts 114R, 114S, 114T and 114L extend through the
cover 103 to expose respective tip portions to the outside
of the cover 103.
[0140] The switching shafts 114R, 114S, 114T and
114L are set to increase in this order in respective outer
diameters. The switching shafts 114R, 114S, 114T and
114L decrease in this order in distances from the body
case 102 to respective tips as viewed in the direction of
respective axes. The switching shaft 114L of the largest
diameter is also supported on the cover 103. Specifically,
the cover 103 supports all the switching shafts 114R,
114S, 114T and 114L directly or indirectly. As shown in
Fig. 24, the switching shafts 114R, 114S, 114T and 114L
exposed to the outside of the cover 103 extend through
the lower arm 20 to expose respective tip portions (fitting
sections) to the outside.
[0141] A lifter operating handle 118L as an operating
member extending rearward is fitted to the fitting section
117L of the switching shaft 114L to rotate integrally with
the switching shaft 114L. A tilt operating handle 118T as
an operating member external to the lifter operating han-
dle 118L and extending forward is fitted to the fitting sec-
tion 117T of the switching shaft 114T to rotate integrally
with the switching shaft 114T. A slide operating handle
118S as an operating member external to the tilt operat-
ing handle 118T and extending upward is fitted to the
fitting section 117S of the switching shaft 114S to rotate
integrally with the switching shaft 114S. A recliner oper-
ating handle 118R as an operating member external to
the slide operating handle 118S and extending upward
is fitted to the fitting section 117R of the switching shaft
114R to rotate integrally with the switching shaft 114R.
The recliner operating handle 118R is fastened to the
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switching shaft 114R with a screw 120. This retains the
recliner operating handle 118R together with the slide
operating handle 118S, the tilt operating handle 118T,
and the lifter operating handle 118L in the directions of
their axes that are arranged inwardly of and coaxially with
the recliner operating handle 118R.
[0142] Hence, in response to rotating operation on the
lifter operating handle 118R, for example, the rotation is
transmitted between the sector gear section 116R of the
switching shaft 114R rotating integrally with the recliner
operating handle 118R and the sector gear section 111d
of the cam member 111 to rotate the cam member 111
(cam section 111b). As a result, the tubular member 55
moves in the direction of the axis in the aforementioned
manner. As described above, the cam member 111 is
held at the neutral position while being urged by the ten-
sion spring 113. Accordingly, if being at a rotation position
(hereinafter also called an "initial position") correspond-
ing to the neutral position of the cam member 111, the
recliner operating handle 118R rotating integrally with
the cam member 111 is held stably by the urging force
of the tension spring 113.
[0143] Specifically, the recliner operating handle 118R
is generally held in a condition that disables transmission
of rotation between the helical gear 105 and the recliner
shaft 54R through the tubular member 55. When the re-
cliner operating handle 118R returns to the initial position,
the spring attachment member 112 (body section 112b)
urged by the tension spring 113 is fitted into the guide
section 111h of the cam member 111. This produces a
click stop feeling while the recliner operating handle 118R
rotates to the initial position.
[0144] The other operating handles 118S, 118T and
118L behave in the same manner as the recliner oper-
ating handle 118R. In this embodiment, the recliner op-
erating handle 118R and the slide operating handle 118S
are arranged above the center of the drive device 100
as viewed in the fore-and-aft direction to overlap in the
direction of the seat width. The tilt operating handle 118T
and the lifter operating handle 118L are arranged to be
bilaterally symmetric with respect to the center of the
drive device 100 as viewed the fore-and-aft direction.
[0145] The operating handles 118R, 118S, 118T and
118L have switch cam sections 119R, 119S, 119T and
119L respectively formed by radially and inwardly cutting
lower parts of respective outer circumferential areas of
the operating handles 118R, 118S, 118T and 118L. The
switch 77 is fixed through a bracket 121 to the lower arm
20 to be placed below the switch cam sections 119R,
119S, 119T and 119L. The tip portion of the switch lever
76 is arranged to intercept paths of rotations of down-
wardly extending opposite end sections (pressing sec-
tions) 119a and 119b (see Fig. 23) of each of the switch
cam sections 119R, 119S, 119T and 119L about the axis
of the bearing section 102a. Accordingly, in response to
rotating operation on one of the operating handles 118R,
118S, 118T and 118L, the tip portion of the switch lever
76 is pressed with the corresponding one of the switch

cam sections 119R, 119S, 119T and 119L (end section
119a or 119b). This rotates the switch lever 76 in a di-
rection corresponding to the direction of the operation on
the corresponding operating handle 118R, 118S, 118T
or 118L. As described above, in response to rotation of
the switch lever 76, the switch 77 closes a circuit with a
polarity corresponding to the direction of the rotation (di-
rection of tilt of the button 77a).
[0146] It is assumed that all the operating handles
118R, 118S, 118T and 118L have not been operated and
are placed in respective initial positions. In this case, as
in the first embodiment, the tip portion of the switch lever
76 is placed at a midpoint between the opposite end sec-
tions 119a and 119b of each of the switch cam sections
119R, 119S, 119T and 119L. A gap is formed between
the tip portion of the switch lever 76 and each of the end
sections 119a and 119b. Hence, as in the first embodi-
ment, when one of the operating handles 118R, 118S,
118T and 118L (switch cam sections 119R, 119S, 119T
and 119L) presses the tip portion of the switch lever 76,
rotations of remaining ones of the operating handles
118R, 118S, 118T and 118L are inhibited.
[0147] Operation of this embodiment will be described
next. Rotational operations on the recliner operating han-
dle 118R, the slide operating handle 118S, the tilt oper-
ating handle 118T, and the lifter operating handle 118L
are substantially the same and the behaviors of the cor-
responding ones of the mechanisms M2, M4, M11 and
M13 are substantially the same, except for transmission
of rotations to the corresponding ones of the torque ca-
bles 16, 22, 28 and 35 relating to drive of targets of ad-
justment. Hence, the following describes the behavior of
the recliner operating handle 118R (recliner mechanism
M4) as a representative.
[0148] Fig. 31 shows a condition where the recliner
operating handle 118R has not been operated at the in-
itial position so that rotation of the helical gear 105 cannot
be transmitted to the recliner shaft 54R and the rotary
motor 36 and the power source are disconnected by the
switch 77. In this condition, as shown in Fig. 32 or 33,
the recliner operating handle 118R is rotationally oper-
ated clockwise or counterclockwise. Then, the rotation
is transmitted between the sector gear sections 116R
and 111d to rotate a corresponding cam member 111.
This displaces the cam member 111 from the neutral
position so that the tubular member 55 is moved by the
urging force of the compression spring 59 such that the
fitting hole 55c of the tubular member 55 fits to the fitting
section 53R of the helical gear 105. This permits trans-
mission of rotation of the helical gear 105 through the
tubular member 55 to the recliner shaft 54R.
[0149] In response to rotating operation on the recliner
operating handle 118R clockwise or counterclockwise
from the initial position, the switch lever 76 is pressed
with the end section 119a or 119b of the switch cam sec-
tion 119R corresponding to the direction of the rotation
of the recliner operating handle 118R, thereby rotating
the switch lever 76 clockwise or counterclockwise. This
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rotates the rotary motor 36 in the normal or reverse di-
rection in the aforementioned manner.
[0150] When the rotary motor 36 rotates, the rotation
is transmitted to the recliner shaft 54R through the input
torque cable 37, the helical gears 104 and 105, and the
tubular member 55. Rotation of the recliner shaft 54R is
transmitted through the recliner torque cable 35 to the
recliner gear box 33, thereby actuating the recliner mech-
anism M4 in accordance with the direction of the rotation
to make the seat back 8 pivot, specifically tilt relative to
the seat cushion 7.
[0151] If the recliner operating handle 118R is released
from the operation force thereafter, the recliner operating
handle 118R is urged by the tension spring 113 together
with the cam member 111 to return to the initial position
of Fig. 31. At the same time, the cam member 111 returns
to the neutral position. As described above, the urging
force of the tension spring 113, which causes the cam
member 111 to return to the neutral position together with
the recliner operating handle 118R, is greater than the
urging force of the compression spring 59, which moves
the tubular member 55. This disables transmission of ro-
tation of the helical gear 105 through the tubular member
55 to the recliner shaft 54R.
[0152] In response to return of the recliner operating
handle 118R to the initial position, the rotary motor 36
and the power source are disconnected by the switch 77
in the aforementioned manner. Then, rotation of the ro-
tary motor 36 stops.
[0153] As described in detail above, this embodiment
achieves the following advantages in addition to the ad-
vantages (1), (4) to (10), (12) and (14) of the first embod-
iment.
[0154]

(1) The operating handles 118R, 118S, 118T and
118L are supported to rotate about the axis of the
same rotary shaft (axis of the bearing section 102a).
Thus, the arrangements of the operating handles
118R, 118S, 118T and 118L can be concentrated in
areas around this rotation axis, so that the device as
a whole is reduced further in size.
(2) If one of the operating handles 118R, 118S, 118T
and 118L rotates about the corresponding rotation
axis, the switch lever 76 is pressed with the corre-
sponding one of the switch cam sections 119R,
119S, 119T and 119L. This actuates the switch 77
with a polarity corresponding to the direction of the
rotation (direction of the operation) of the operating
handle 118R, 118S, 118T or 118L. Thus, the switch
77 to work in cooperation with operation on one of
the operating handles 118R, 118S, 118T and 118L
can be actuated by an extremely simple structure.
The switch cam sections 119R, 119S, 119T and
119L are provided integrally with the operating han-
dles 118R, 118S, 118T and 118L respectively, so
that the device as a whole is reduced further in size.
(3) When the operating handles 118R, 118S, 118T

and 118L return to their initial positions, specifically
when the cam member 111 returns to the neutral
position, the spring attachment member 112 (body
section 112b) urged by the tension spring 113 is fitted
into the guide section 111h of the cam member 111.
This produces a click stop feeling reliably while the
operating handles 118R, 118S, 118T and 118L re-
turn to their initial positions.
(4) When all the operating handles 118R, 118S,
118T and 118L are in a non-operated state, the gap
is formed between each of the end sections 119a
and 119b of each of the switch cam sections 119R,
119S, 119T and 119L and the tip portion of the switch
lever 76. Hence, in response to operation on one of
the operating handles 118R, 118S, 118T and 118L,
one of the end sections 119a and 119b of the corre-
sponding one of the switch cam sections 119R,
119S, 119T and 119L makes free rotation for a dis-
tance corresponding to the gap and then presses
the tip portion of the switch lever 76. This rotates the
switch lever 76. In this case, the gap is formed be-
tween the tip portion of the switch lever 76 and the
other end section 119a or 119b of different one of
the operating handles 118R, 118S, 118T and 118L
(different one of the switch cam sections 119R,
119S, 119T and 119L) in a non-operated state. This
prevents the tip portion of the switch lever 76 from
pressing the other end section 119a or 119b of the
different operating handle 118R, 118S, 118T or
118L, thereby preventing the tip portion of the switch
lever 76 and this end section 119a or 119b from ro-
tating integrally.

[0155] During rotation of the switch lever 76, the tip
portion of the switch lever 76 makes free rotation for a
distance corresponding to the gap between the tip portion
of the switch lever 76 and the other end section 119a or
119b of the different operating handle 118R, 118S, 118T
or 118L (switch cam section 119R, 119S, 119T or 119L),
and then contacts or approaches this end section 119a
or 119b. Thus, the presence of the tip portion of the switch
lever 76 restricts rotation of the different operating handle
118R, 118S, 118T or 118L (switch cam section 119R,
119S, 119T or 119L).

Third Embodiment

[0156] A seat drive device according to a third embod-
iment of the present invention will now be described by
referring to Figs. 34 to 41. The third embodiment has a
structure mainly differing from that of the first embodi-
ment in the presence of a relay member. If the first or
second cam member 61 or 62 is rotated in response to
rotating operation on the corresponding one of the oper-
ating handles 63L, 63T, 63R and 63S, the relay member
relays pressing force between the first or second cam
member 61 or 62 (cam section 61b or 62b) and the tubular
member 55 (pressing piece 55b). Corresponding parts
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are identified by the same signs and will not be described
entirely.
[0157] As shown in Fig. 34, the tubular section 55a of
each tubular member 55 is loosely inserted in a relay
member 131 in the shape of a substantially rectangular
frame supported on the body case 41. Specifically, as
shown in Figs. 35 and 36, a bearing groove 130 in the
shape of a substantially semicircular groove and extend-
ing in the vertical direction (direction orthogonal to the
sheet of the drawing) is formed between the pressing
piece (outward flange) 55b of the tubular member 55 and
the worm wheel 51 (52) adjacent to each other.
[0158] The relay member 131 has a shaft section 132
like a column of a major arc supported in the bearing
groove 130. The relay member 131 also has a body sec-
tion 133 in the shape of a substantially rectangular frame
crossing the tubular section 55a of the tubular member
55 in a direction substantially orthogonal to the direction
of the axis of the tubular member 55. The tubular section
55a is loosely inserted in a substantially circular insertion
hole 133a formed in the body section 133 of the relay
member 131. This allows the relay member 131 to rotate
in a predetermined range about the axis of the bearing
groove 130 without interference by the tubular section
55a. A circumferential direction within this range of rota-
tion complies with a direction in which the tubular member
55 moves and which agrees with the direction of the axis
of the tubular member 55.
[0159] A tip portion 134 of the relay member 131 away
from the shaft section 132 is arranged to face the cam
section 61b (62b) of the first cam member 61 (second
cam member 62) in a circumferential direction about the
bearing groove 130. As shown in Figs. 37 and 38, a cen-
tral part of the tip portion 134 as viewed in the vertical
direction forms a projecting section 134a projecting to-
ward the first cam member 61. The relay member 131
further has two pressure wall sections 135 arranged with
the insertion hole 133a close to the tip portion 134 ther-
ebetween and above and below the insertion hole 133a
(only the upper pressure wall section 135 is shown in
Figs. 37 and 38). These pressure wall sections 135 ex-
tend in the vertical direction and protrude further toward
the pressing piece 55b of the tubular member 55 at their
positions closer to the shaft section 132.
[0160] If the operating handles 63L, 63T, 63R and 63S
have not been operated so that the first and second cam
members 61 and 62 are placed in the aforementioned
neutral positions, the first cam member 61 (second cam
member 62) presses the tip portion 134 (projecting sec-
tion 134a) of the relay member 131 with the cam section
61b (62b), as shown in the right side of Fig. 36 and Fig.
37. This places the tip portion 134 of the relay member
131 in a condition rotated about the shaft section 132 to
move in a direction away from the worm wheel 51 (worm
wheel 52).
[0161] At this time, the relay member 131 presses the
pressing piece 55b of the tubular member 55 with both
the pressure wall sections 135 against the urging force

of the compression spring 59, thereby releasing the worm
wheel 51 (worm wheel 52) from the tubular member 55.
Specifically, the first cam member 61 (second cam mem-
ber 62) in the aforementioned neutral position presses
the pressing piece 55b of the tubular member 55 through
both the pressure wall sections 135 of the relay member
131. The pressing piece 55b is pressed at two points (or
linearly) with both the pressure wall sections 135, so that
the posture of the tubular member 55 is stabilized more
than in the case where the pressing piece 55b is pressed
at one point, for example.
[0162] If one of the operating handles 63L, 63T, 63R
and 63S is operated so that it rotates from the aforemen-
tioned initial position, the corresponding one of the first
and second cam members 61 and 62 rotates so that the
cam section 61b (62b) of the first cam member 61 (sec-
ond cam member 62) releases the tip portion 134 (pro-
jecting section 134a) of the relay member 131, as shown
in the left side of Fig. 36 and Fig. 38. This moves the
tubular member 55 urged by the compression spring 59
toward the worm wheel 51 (52). In response, the relay
member 131 pressed with the pressing piece 55b of the
tubular member 55 rotates about the shaft section 132
in a direction in which the tip portion 134 approaches the
worm wheel 51 (worm wheel 52).
[0163] At this time, the relay member 131 crosses the
tubular section 55a in a direction substantially orthogonal
to the direction of the axis of the tubular member 55 (di-
rection in which the tubular member 55 moves). Specif-
ically, a circumferential direction of the tip portion 134
about the shaft section 132 substantially agrees with the
direction of the axis of the tubular member 55 (direction
in which the tubular member 55 moves). As in the first
embodiment, movement of the tubular member 55 in a
direction in which the tubular member 55 approaches the
worm wheel 51 (52) inserts and fits the worm wheel 51
(52) into the tubular member 55.
[0164] Next, the aforementioned operating handle
63L, 63T, 63R or 63S is released from the operation to
rotate to the aforementioned initial position, the first cam
member 61 (second cam member 62) presses the tip
portion 134 (projecting section 134a) of the relay member
131 with the cam section 61b (62b), as shown in the right
side of Fig. 36 and Fig. 37. In response, the relay member
131 rotates about the shaft section 132 to move the tip
portion 134 in a direction away from the worm wheel 51
(worm wheel 52).
[0165] At this time, the relay member 131 presses the
pressing piece 55b of the tubular member 55 with both
the pressure wall sections 135 against the urging force
of the compression spring 59, thereby releasing the worm
wheel 51 (worm wheel 52) from the tubular member 55.
The pressing piece 55b is pressed at two points (or lin-
early) with both the pressure wall sections 135 at this
time, so that the tubular member 55 moves more smooth-
ly than in the case where the pressing piece 55b is
pressed at one point, for example.
[0166] As shown in Fig. 38, the worm wheel 51 (worm
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wheel 52) includes, instead of the fitting section 53L, 53T,
53R or 53S having a shape like a two-bladed structure,
a fitting section 136 having a shape like a three-bladed
structure composed of a combination of a columnar
shape and three arcuate columnar shapes equally and
angularly spaced and extending radially from the former
columnar shape. The fitting section 136 is inserted and
fitted in a substantially annular buffer member 137. The
buffer member 137 is made for example of elastomer or
rubber and has a fitting hole 137a having a shape like a
three-bladed structure to conform to the outer shape of
the fitting section 136. The buffer member 137 closely
contacts a distal surface of the worm wheel 51 (worm
wheel 52) facing the tubular member 55 and forming a
peripheral part of a base end of the fitting section 136.
[0167] The tubular member 55 obviously includes, in-
stead of the fitting hole 55c having a shape like a two-
bladed structure, a fitting hole (not shown in the drawings)
having a shape like a three-bladed structure that can fit
the fitting section 136. Hence, the buffer member 137 is
placed between the aforementioned distal surface of the
worm wheel 51 (worm wheel 52) and a distal surface of
the tubular member 55 facing the worm wheel 51 (worm
wheel 52) and forming a peripheral part of the fitting hole
of the tubular member 55. Accordingly, if the fitting sec-
tion 136 of the worm wheel 51 (worm wheel 52) is inserted
and fitted in the fitting hole of the tubular member 55, the
aforementioned distal surface of the tubular member 55
contacts the aforementioned distal surface of the worm
wheel 51 (worm wheel 52) through the buffer member
137. This reduces sound that occurs as a result of contact
between the distal surfaces of the worm wheel 51 (worm
wheel 52) and the tubular member 55 when the worm
wheel 51 (worm wheel 52) is inserted and fitted in this
tubular member 55.
[0168] As shown in Fig. 39, the switch cam members
71L, 71T, 71R and 71S are each provided with two pawl
like engagement sections 141 and 142 projecting radially
outwardly with respect to the switch bearing section 49
from an upper area of an outer circumferential part of
each of the switch cam members 71L, 71T, 71R and 71S
placed between each of the gear sections 72L, 72T, 72R
and 72S and each of the arcuate sections 73L, 73T, 73R
and 73S.
[0169] The cover 43 is provided with a shaft 143 as a
third rotary shaft arranged above the switch bearing sec-
tion 49 and having an axis extending parallel to the axis
of the switch bearing section 49. A stop cam 145 of a
shape like a trefoil arranged above the switch cam mem-
bers 71L, 71T, 71R and 71S is supported on a central
part of the shaft 143.
[0170] As shown in Figs. 40, 41(a) and 41(b), the stop
cam 145 has a pressed section 146 projecting radially
with respect to the shaft 143, and two restricting sections
147 and 148 with the pressed section 146 therebetween.
The restricting sections 147 and 148 radially project sub-
stantially in a sector pattern from opposite sides of a cir-
cumferential direction with respect to the shaft 143. The

pressed section 146 and both the restricting sections 147
and 148 extend in the direction of the axes of all the switch
cam members 71L, 71T, 71R and 71S (engagement sec-
tions 141 and 142) to cover the positions of the switch
cam members 71L, 71T, 71R and 71S in the direction of
the respective axes.
[0171] As shown in Figs. 41(a) and 41(b), a torsion
spring 150 is wound around the rotation axis of the stop
cam 145. Legs 150a at opposite ends of the torsion spring
150 have root portions contacting a stopper section 149
of the stop cam 145, thereby preventing rotation of the
legs 150a. Positions of respective tip portions of the legs
150a are determined at an engagement wall 151 of the
cover 43. The stop cam 145 is held at a predetermined
initial rotation position (neutral position) by being urged
by the torsion spring 150.
[0172] It is assumed that all the operating handles 63L,
63T, 63R and 63S have not been operated and are
placed in respective initial positions. In this case, as
shown in Fig. 41(a), the stop cam 145 held at the initial
rotation position is arranged such that the pressed sec-
tion 146 intercepts paths of rotation of both the engage-
ment sections 141 and 142 of each of the switch cam
members 71L, 71T, 71R and 71S about the axis of the
switch bearing section 49. The pressed section 146 is
arranged in a central part between the engagement sec-
tions 141 and 142 of each of the switch cam members
71L, 71T, 71R and 71S. A gap C1 is formed between the
pressed section 146 and each of the engagement sec-
tions 141 and 142 of the switch cam members 71L, 71T,
71R and 71S. The restricting sections 147 and 148 each
have a tip to get close to a tip of each of the engagement
sections 141 and 142, thereby freeing the paths of rota-
tions of both the engagement sections 141 and 142 about
the axis of the switch bearing section 49.
[0173] Accordingly, if one of the switch cam members
71L, 71T, 71R and 71S rotates in response to rotating
operation on the corresponding one of the operating han-
dles 63L, 63T, 63R and 63S, the engagement section
141 or 142 makes free rotation for a distance correspond-
ing to the gap C1 and then starts to press the pressed
section 146 of the stop cam 145. Pressing the pressed
section 146 with the engagement section 141 or 142 ro-
tates the stop cam 145 in a direction corresponding to
the direction of the operation on the corresponding op-
erating handle 63L, 63T, 63R or 63S. At this time, the
stop cam 145 inhibits rotations of remaining ones of the
switch cam members 71L, 71T, 71R and 71S.
[0174] As an example, if the lifter switch cam member
71L rotates counterclockwise as viewed in Fig. 41(a) in
response to rotating operation on the lifter operating han-
dle 63L, the lifter switch cam member 71L makes free
rotation for a distance corresponding to the gap C1 on
the right side as viewed in the drawing and then presses
the pressed section 146 of the stop cam 145 with its en-
gagement section 142. This rotates the stop cam 145
clockwise about the shaft 143 as viewed in the drawing.
Then, as shown in Fig. 41(b), the restricting section 148
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on the right side of the drawing intercepts a path of rota-
tion of the engagement section 142 of the tilt switch cam
member 71T on the right side of the drawing. Accordingly,
the restricting section 148 of the stop cam 145 on the
right side of the drawing restricts counterclockwise rota-
tion of the tilt switch cam member 71T.
[0175] The pressed section 146 of the stop cam 145
makes free rotation for a distance corresponding to the
gap C1 between the pressed section 146 and the en-
gagement section 141 of the tilt switch cam member 71T
to contact or be close to this engagement section 141.
In other words, if the stop cam 145 rotates in response
to counterclockwise rotation of the lifter switch cam mem-
ber 71L as viewed in the drawing, the presence of the
gap C1 on the left side of Fig. 41(a) prevents the pressed
section 146 from pressing the engagement section 141
of the tilt switch cam member 71T to prevent counter-
clockwise rotation of this engagement section 141 as
viewed in the drawing.
[0176] During rotation of the stop cam 145, the pressed
section 146 makes free rotation for a distance corre-
sponding to the gap C1 between the pressed section 146
and the engagement section 141 of the tilt switch cam
member 71T on the left side as viewed in the drawing to
contact or be close to this engagement section 141. Thus,
the pressed section 146 of the stop cam 145 restricts
clockwise rotation of the tilt switch cam member 71T.
[0177] In contrast, if the lifter switch cam member 71L
rotates clockwise as viewed in Fig. 41(a) in response to
rotating operation on the lifter operating handle 63L, the
lifter switch cam member 71L makes free rotation for a
distance corresponding to the gap C1 on the left side as
viewed in the drawing and then presses the pressed sec-
tion 146 of the stop cam 145 with its engagement section
141. This rotates the stop cam 145 counterclockwise
about the shaft 143 as viewed in the drawing. Then, the
restricting section 147 on the left side of the drawing in-
tercepts a path of rotation of the engagement section 141
of the tilt switch cam member 71T on the left side of the
drawing. Accordingly, the restricting section 147 of the
stop cam 145 on the left side of the drawing restricts
clockwise rotation of the tilt switch cam member 71T.
[0178] The pressed section 146 of the stop cam 145
makes free rotation for a distance corresponding to the
gap C1 between the pressed section 146 and the en-
gagement section 142 of the tilt switch cam member 71T
to contact or be close to this engagement section 142.
In other words, if the stop cam 145 rotates in response
to clockwise rotation of the lifter switch cam member 71L
as viewed in the drawing, the presence of the gap C1 on
the right side of Fig. 41(a) prevents the pressed section
146 from pressing the engagement section 142 of the tilt
switch cam member 71T to prevent clockwise rotation of
this engagement section 142 as viewed in the drawing.
[0179] During rotation of the stop cam 145, the pressed
section 146 makes free rotation for a distance corre-
sponding to the gap C1 between the pressed section 146
and the engagement section 142 of the tilt switch cam

member 71T on the right side as viewed in the drawing
to contact or be close to this engagement section 142.
Thus, the pressed section 146 of the stop cam 145 re-
stricts counterclockwise rotation of the tilt switch cam
member 71T.
[0180] The same applies to the operation of the other
switch cam members including the recliner switch cam
member 71R and the slide switch cam member 71S when
the lifter operating handle 63L is rotationally operated.
Accordingly, even if one of the switch cam members 71L,
71T, 71R and 71S rotates, the presence of the stop cam
145 restricts rotations of remaining ones of the switch
cam members 71L, 71T, 71R and 71S. Further, if one of
the switch cam members 71L, 71T, 71R and 71S rotates,
the right and left gaps C1 prevent the stop cam 145 from
rotating remaining ones of the switch cam members 71L,
71T, 71R and 71S.
[0181] As described above, although all the switch cam
members 71L, 71T, 71R and 71S are arranged on the
same axis, if one of the switch cam members 71L, 71T,
71R and 71S rotates first, the stop cam 145 restricts ro-
tations of remaining ones of the switch cam members
71L, 71T, 71R and 71S. Further, the right and left gaps
C1 prevent the stop cam 145 pressed with one of the
switch cam members 71L, 71T, 71R and 71S from rotat-
ing remaining ones of the switch cam members 71L, 71T,
71R and 71S accidentally. This inhibits swinging motions
of the corresponding ones of the operating handles 63L,
63T, 63R and 63S coupled to the remaining ones of the
switch cam members 71L, 71T, 71R and 71S to be
caused by the rotations of these switch cam members.
[0182] As described in detail above, this embodiment
achieves the following advantages in addition to the
aforementioned advantages of the first embodiment.
[0183]

(1) If one of the operating handles 63L, 63T, 63R
and 63S is operated at the initial position against the
urging force of the torsion spring 65 or 66, the press-
ing piece 55b of the tubular member 55 is released
from pressure applied from the cam section 61b or
62b of the first or second cam member 61 or 62
through the relay member 131. This permits the
worm wheel 51 or 52 to be fitted into a corresponding
tubular member 55 urged by the compression spring
59. This connects an output shaft (lifter shaft 54L, tilt
shaft 54T, recliner shaft 54R, or slide shaft 54S) to
a corresponding positioning mechanism (M1, M2,
M3 or M4) and the worm wheel 51 or 52. In contrast,
releasing this operating handle 63L, 63T, 63R or 63S
from the operation return this operating handle 63L,
63T, 63R or 63S urged by the torsion spring 65 or
66 to the initial position. At this time, the relay mem-
ber 131 is pressed with the corresponding one of the
cam sections 61b and 62b to press the pressing
piece 55b against the urging force of the compres-
sion spring 59. This releases the worm wheel 51 or
52 from the tubular member 55. In the meantime,
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the relay member 131 rotates in the circumferential
direction along a direction in which the tubular mem-
ber 55 moves to press the pressing piece 55b. Thus,
the pressing piece 55b is pressed at a plurality of
points (or linearly) with both the pressure wall sec-
tions 135, unlike the case where the pressing piece
55b is pressed directly at one point for example with
the cam section 61b or 62b. As a result, the tubular
member 55 moves more smoothly against the urging
force of the compression spring 59.
(2) The buffer member 137 is placed between the
distal surface of each tubular member 55 and that
of the worm wheel 51 or 52 facing the distal surface
of the tubular member 55. This reduces sound that
occurs as a result of contact between these distal
surfaces when the worm wheel 51 or 52 is inserted
and fitted in each tubular member 55.
(3) While all the operating handles 63L, 63T, 63R
and 63S are in a non-operated state, the gap C1 is
formed between each of the engagement sections
141 and 142 of each of the switch cam members
71L, 71T, 71R and 71S and the pressed section 146
of the stop cam 145. Hence, in response to operation
on one of the operating handles 63L, 63T, 63R and
63S, one of the engagement sections 141 and 142
of the corresponding one of the switch cam members
71L, 71T, 71R and 71S makes free rotation for a
distance corresponding to the gap C1 and then
presses the pressed section 146 of the stop cam
145. This rotates the stop cam 145 about the axis of
the shaft 143. Thus, one of the restricting sections
147 and 148 intercepts a path of rotation of the afore-
mentioned engagement section 141 or 142 of differ-
ent one of the switch cam members 71L, 71T, 71R
and 71S. Accordingly, rotation of the different switch
cam member 71L, 71T, 71R or 71S can be restricted
by this restricting section 147 or 148 of the stop cam
145.

[0184] When all the operating handles 63L, 63T, 63R
and 63S are in a non-operated state, the gap C1 is formed
between each of the engagement sections 141 and 142
of each of the switch cam members 71L, 71T, 71R and
71S and the pressed section 146 of the stop cam 145.
Hence, when one of the operating handles 63L, 63T, 63R
and 63S is operated, the pressed section 146 of the stop
cam 145 is prevented from pressing the other engage-
ment section 141 or 142 of the switch cam member 71L,
71T, 71R or 71S corresponding to different one of the
operating handles 63L, 63T, 63R and 63S in a non-op-
erated state, thereby preventing the pressed section 146
of the stop cam 145 and this engagement section 141 or
142 from rotating integrally.
[0185] During rotation of the stop cam 145, the pressed
section 146 makes free rotation for a distance corre-
sponding to the gap C1 between the pressed section 146
and the other engagement section 141 or 142 of the
switch cam member 71L, 71T, 71R or 71S corresponding

to the different operating handle 63L, 63T, 63R or 63S
in a non-operated state, and then contacts this engage-
ment section 141 or 142. Thus, the presence of the
pressed section 146 of the stop cam 145 can restrict ro-
tation of the different switch cam member 71L, 71T, 71R
or 71S.
[0186] The aforementioned embodiments may be
modified as follows.
[0187] In the first and second embodiments, one of a
relay member (131), a buffer member (137), and a stop
cam (145) conforming to those of the third embodiment
may be provided, or these members may be provided
selectively in combination. However, the absence of a
switch cam member in the second embodiment prohibits
combination including a stop cam (145).
[0188] In the first and third embodiments, the switch
cam members 71L, 71T, 71R and 71S (switch cam sec-
tions 74L, 74T, 74R and 74S) may be omitted and the
operating handles 63L, 63T, 63R and 63S may be pro-
vided with appropriate switch cam sections. Then, the
switch lever 76 may be pressed directly with the operating
handles 63L, 63T, 63R and 63S.
[0189] In the first and third embodiments, all the oper-
ating handles 63L, 63T, 63R and 63S may be supported
to rotate about different rotation axes. In this case, the
switch lever 76 may be pressed directly with the operating
handles 63L, 63T, 63R and 63S or may be pressed with
the operating handles 63L, 63T, 63R and 63S through a
switch cam member.
[0190] In the first and third embodiments, outputs of
two channels (specifically, two positioning mechanisms)
may be produced by omitting one of the worm wheels 51
and 52. Outputs of three channels (specifically, three po-
sitioning mechanisms) may be produced by producing
output of one channel connectable to one of the worm
wheels 51 and 52.
[0191] While the travel link 17 is coupled to the front
link 4 in the first and third embodiments, it may be coupled
to an appropriate position of the rear link 5 or the lower
arm 20, for example. In short, what is required is only to
allow the direction converting gear unit 15 to pivot to fol-
low up and down movement of the lower arm 20 (drive
device 40).
[0192] In the first and third embodiments, the link struc-
ture may be omitted that makes the direction converting
gear unit 15 swing to follow swinging motion of the front
link 4 that accompanies actuation of the lifter mechanism
M2.
[0193] In the first and third embodiment, the upper part
of the drive device 40 (side cover) does not necessarily
need to tilt inward with respect to the direction of the seat
width toward the upper end.
[0194] Accordingly, the rotary motor 36 does not nec-
essarily need to be arranged such that the axis thereof
tilts down further toward the center of the seat width.
[0195] In the second embodiment, the four operating
handles 118L, 118T, 118R and 118S may be divided into
two groups. These two groups of operating handles may
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be supported to rotate about two different rotation axes.
In this case, the switch lever 76 may be pressed directly
with the operating handles 118L, 118T, 118R and 118S
or may be pressed with the operating handles 118L,
118T, 118R and 118S through a switch cam member.
[0196] In the second embodiment, the operating han-
dles 118L, 118T, 118R and 118S may press the switch
lever 76 through corresponding switch cam members,
as in the first embodiment.
[0197] In the second embodiment, the slide gear box
13 and the slide torque cable 16 may be coupled through
a direction converting gear unit (15). Further, the second
embodiment may employ a link structure conforming to
that of the first embodiment that causes the direction con-
verting gear unit to swing to follow swinging motion of
the front link 4 that accompanies actuation of the lifter
mechanism M2.
[0198] In the second embodiment, the drive device 100
may tilt inward with respect to the direction of the seat
width toward the upper end.
[0199] Accordingly, the rotary motor 36 may be ar-
ranged such that the axis thereof tilts down further toward
the center of the seat width.
[0200] In the second embodiment, outputs of two chan-
nels (specifically, two positioning mechanisms) may be
produced by omitting one of the helical gears 105 and
106. Outputs of three channels (specifically, three posi-
tioning mechanisms) may be produced by producing out-
put of one channel connectable to one of the helical gears
105 and 106.
[0201] In each of the aforementioned embodiments,
an appropriate urging member may be provided that urg-
es the tubular member 55 toward a direction that releases
the fitting hole 55c of the tubular member 55 from the
fitting sections 53L, 53T, 53R, and 53S. Further, each of
the aforementioned embodiments may employ a struc-
ture where the tubular member 55 moves in a direction
that allows the fitting hole 55c to be fitted to the fitting
sections 53L, 53T, 53R, and 53S against the urging force
of this urging member in response to rotation of the first
and second cam members 61, 62 or the cam member
111.
[0202] In each of the aforementioned embodiments,
the structure of each of the gear boxes 13, 21, 27 and
33 is merely shown as an example. As an example, two
helical gears may be responsible for direction conver-
sion. In this case, rotation may be transmitted at a con-
stant speed between the two helical gears without being
decelerated therebetween.
[0203] In the aforementioned embodiments, the drive
devices 40 and 100 are arranged in a central part of the
lower arm 20 surrounded by transmission units (gear
boxes) of a plurality of positioning mechanism. However,
the drive devices 40 and 100 can be arranged in any
place.
[0204] In each of the aforementioned embodiments,
each operating handle does not necessarily need to ex-
tend in a radial direction with respect to the axis thereof.

Description of the Reference Numerals
[0205]

C, C1 Gap
M1, M11 Slide mechanism (positioning mechanism)
M2 Lifter mechanism (positioning mechanism)
M3, M13 Tilt mechanism (positioning mechanism)
M4 Recliner mechanism (positioning mechanism)
1 Lower rail
2 Upper rail
3 Bracket
4 Front link
5 Rear link
7 Seat cushion
10 Side cover
10a Recessed section
15 Direction converting gear unit (transmission unit)
16 Slide torque cable (torque cable)
17 Travel link (link)
20 Lower arm
21 Lifter gear box (transmission unit)
22 Lifter torque cable (torque cable)
27 Tilt gear box (transmission unit)
28 Tilt torque cable (torque cable)
33 Recliner gear box (transmission unit)
35 Recliner torque cable (torque cable)
36 Rotary motor
38 Worm
41, 42 Body case (housing)
42a, 42b Bearing section
42g, 42h Bearing hole
43a Shaft (second rotary shaft)
43 Cover (housing)
44 Switch cover (housing)
49 Switch bearing section
51, 52 Worm wheel (input shaft)
53L, 53T, 53R, 53S Fitting section
54L Lifter shaft (output shaft)
54T Tilt shaft (output shaft)
54R Recliner shaft (output shaft)
54S Slide shaft (output shaft)
54a Output shaft fitting section
55 Tubular member (clutch mechanism)
55b Pressing piece (outward flange)
55c Fitting hole
59 Compression spring (first urging member)
63L, 63T, 63R, 63S, 118R, 118S, 118T, 118L Oper-
ating handle (operating member)
61 First cam member (cam member)
61b, 62b Cam section
62 Second cam member (cam member)
65, 66 Torsion spring (second urging member)
71L, 71T, 71R, 71S Switch cam member
74L, 74T, 74R, 74S Switch cam section
74a, 74b, 119a, 119b End section (pressing section)
76 Switch lever
77 Switch
104 Helical gear
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105, 106 Helical gear (input shaft)
111 Cam member
119R, 119S, 119T, 119L Switch cam section
131 Relay member
137 Buffer member
141, 142 Engagement section
143 Shaft (third rotary shaft)
145 Stop cam
146 Pressed section
147, 148 Restricting section
149 Stopper section
150 Torsion spring

Claims

1. A seat drive device comprising:

a single rotary motor (36);
a plurality of operating members (63L, 63T, 63R,
63S, 118L, 118T, 118S, 118R) provided in cor-
respondence with a plurality of positioning
mechanisms (M1-M4, M11, M13);
a plurality of clutch mechanisms (55) provided
in correspondence with the positioning mecha-
nisms (M1-M4, M11, M13), wherein

each of the clutch mechanisms (55) in-
cludes
an output shaft (54L, 54T, 54R, 54S) con-
nected to a corresponding positioning
mechanism (M1-M4, M11, M13), and
an input shaft (51, 52, 105, 106) rotated by
the rotary motor (36),
wherein, in response to operation on any
one of the operating members (63L, 63T,
63R, 63S, 118L, 118T, 118S, 118R), the
clutch mechanism (55) selectively connects
the output shaft (54L, 54T, 54R, 54S) to the
positioning mechanism (M1-M4, M11, M13)
corresponding to the operated operating
member (63L, 63T, 63R, 63S, 118L, 118T,
118S, 118R) to the input shaft (51, 52, 105,
106) rotated by the rotary motor (36); and

a single switch (77), wherein, in response to op-
eration on any one of the operating members
(63L, 63T, 63R, 63S, 118L, 118T, 118S, 118R),
the switch (77) energizes the rotary motor (36)
with a polarity corresponding to a direction of
the operation,
each of the clutch mechanisms (55) includes a
tubular member (55), wherein a corresponding
output shaft (54L, 54T, 54R, 54S) is inserted and
fitted in the tubular member (55) to rotate inte-
grally with the tubular member (55) and to be
movable in a direction of an axis, and wherein
the input shaft (51, 52, 105, 106) is inserted and

fitted in the tubular member (55) such that the
input shaft (51, 52, 105, 106) rotates integrally
with the tubular member (55) in response to
movement of the tubular member (55) in the di-
rection of the axis toward the input shaft (51, 52,
105, 106),
each of the clutch mechanisms (55) of the seat
drive device includes:

a first urging member (59) that urges each
of the tubular members (55) in the direction
of the axis toward a direction in which the
input shaft (51, 52, 105, 106) is inserted and
fitted in the tubular member (55);
a cam member (61, 62) drivably coupled to
each of the operating members (63L, 63T,
63R, 63S, 118L, 118T, 118S, 118R), where-
in the cam member (61, 62) releases the
input shaft (51, 52, 105, 106) from the fitted
state with the corresponding one of the tu-
bular members (55) when the operating
member (63L, 63T, 63R, 63S, 118L, 118T,
118S, 118R) is at a predetermined initial po-
sition, and, in response to operation on the
operating member (63L, 63T, 63R, 63S,
118L, 118T, 118S, 118R) at the initial posi-
tion, the cam member (61, 62) permits the
input shaft (51, 52, 105, 106) to be fitted in
the corresponding one of the tubular mem-
bers (55) urged by the first urging member
(59); and
a second urging member (65, 66) that urges
the corresponding one of the operating
members (63L, 63T, 63R, 63S, 118L, 118T,
118S, 118R) against the urging force of the
first urging member (59) such that each of
the operating members (63L, 63T, 63R,
63S, 118L, 118T, 118S, 118R) is held at the
initial position,
the seat drive device being characterized
in that
each of the cam members (61, 62) is sup-
ported to be rotational about a rotation axis
non-parallel to an axis of the corresponding
one of the tubular members (55), and
the seat drive device includes:

an outward flange (55b) provided to
each of the tubular members (55);
a cam section (61b, 62b) provided to
each of the cam members (61, 62),
wherein the cam section (61b, 62b) ap-
proaches the outward flange (55b) of
the corresponding one of the tubular
members (55) when the corresponding
one of the operating members (63L,
63T, 63R, 63S, 118L, 118T, 118S,
118R) is at the predetermined initial po-
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sition, and, in response to operation on
the corresponding operating member
(63L, 63T, 63R, 63S, 118L, 118T,
118S, 118R) at the initial position, the
cam section (61b, 62b) rotates to move
away from the outward flange (55b) of
the corresponding tubular member
(55); and

a relay member that is located between the
corresponding one of the outward flanges
(55b) and the corresponding one of the cam
sections (61b, 62b) to be rotational in a cir-
cumferential direction along a path in which
the tubular member (55) moves, wherein,
when the corresponding one of the operat-
ing members (63L, 63T, 63R, 63S, 118L,
118T, 118S, 118R) is at the initial position,
the relay member is pressed with the cam
section (61b, 62b) to press the outward
flange (55b) such that the input shaft (51,
52, 105, 106) is released from the fitted state
with the tubular member (55), and, in re-
sponse to operation on the corresponding
operating member (63L, 63T, 63R, 63S,
118L, 118T, 118S, 118R) at the initial posi-
tion, the relay member is released from the
corresponding cam section (61b, 62b) to re-
lease the outward flange (55b).

2. The seat drive device according to claim 1, wherein
the operating members (63L, 63T, 63R, 63S, 118L,
118T, 118S, 118R) are supported to rotate about the
same rotation axis.

3. The seat drive device according to claim 1, wherein
the operating members (63L, 63T, 63R, 63S, 118L,
118T, 118S, 118R) include operating members di-
vided into a plurality of groups, and operating mem-
bers (63L, 63T, 63R, 63S, 118L, 118T, 118S, 118R)
in each group are supported to rotate about the same
rotation axis.

4. The seat drive device according to claim 2, further
comprising a single switch lever (76) that actuates
the switch (77) such that the switch (77) energizes
the rotary motor (36),
wherein each of the operating members (63L, 63T,
63R, 63S, 118L, 118T, 118S, 118R) includes a
switch cam section (74L, 74T, 74R, 74S, 119R,
119S, 119T, 119L), wherein in response to rotation
of the operating member (63L, 63T, 63R, 63S, 118L,
118T, 118S, 118R) about the rotation axis, the switch
cam section (74L, 74T, 74R, 74S, 119R, 119S, 119T,
119L) presses the switch lever (76) such that the
switch (77) is actuated with a polarity corresponding
to the direction of the rotation.

5. The seat drive device according to claim 3, further
comprising:

a single switch lever (76) that actuates the switch
(77) such that the switch (77) energizes the ro-
tary motor (36); and
a plurality of switch cam members (71L, 71T,
71R, 71S) supported about the same rotation
axis different from the rotation axis of the oper-
ating members (63L, 63T, 63R, 63S, 118L,
118T, 118S, 118R) in each group, wherein the
switch cam members (71L, 71T, 71R, 71S) are
drivably coupled to the corresponding ones of
the operating members (63L, 63T, 63R, 63S,
118L, 118T, 118S, 118R),
wherein each of the switch cam members (71L,
71T, 71R, 71S) includes a switch cam section
(74L, 74T, 74R, 74S, 119R, 119S, 119T, 119L),
wherein in response to rotation of the corre-
sponding one of the operating members (63L,
63T, 63R, 63S, 118L, 118T, 118S, 118R) about
the rotation axis, the switch cam section (74L,
74T, 74R, 74S, 119R, 119S, 119T, 119L) press-
es the switch lever (76) such that the switch (77)
is actuated with a polarity corresponding to the
direction of the rotation.

6. The seat drive device according to claim 1, wherein
each of the tubular members (55) has a distal surface
and each of the input shafts (51, 52, 105, 106) has
a distal surface facing a corresponding tubular mem-
ber (55),
the seat drive device further comprising a buffer
member placed between the distal surface of each
of the tubular members (55) and the distal surface
of the input shaft (51, 52, 105, 106) facing each other.

7. The seat drive device according to claim 4, wherein
the rotation axis of the operating members (63L, 63T,
63R, 63S, 118L, 118T, 118S, 118R) is a first rotation
axis,
the switch lever (76) is supported to rotate about a
second rotation axis different from that of the oper-
ating members (63L, 63T, 63R, 63S, 118L, 118T,
118S, 118R),
the switch lever (76) has a tip portion,
the operating members (63L, 63T, 63R, 63S, 118L,
118T, 118S, 118R) are configured such that, in re-
sponse to rotation of the operating members (63L,
63T, 63R, 63S, 118L, 118T, 118S, 118R) about the
first rotation axis, the switch cam section (74L, 74T,
74R, 74S, 119R, 119S, 119T, 119L) presses the tip
portion of the switch lever (76) in accordance with
the direction of the rotation, thereby rotating the
switch lever (76) about the second rotation axis to
actuate the switch (77),
the switch cam section (74L, 74T, 74R, 74S, 119R,
119S, 119T, 119L) has two pressing sections (74a,
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74b, 119a, 119b) that can press the tip portion of the
switch lever (76), and
when all the operating members (63L, 63T, 63R,
63S, 118L, 118T, 118S, 118R) are in a non-operated
state, a gap is formed between each of the pressing
sections (74a, 74b, 119a, 119b) of the switch cam
section (74L, 74T, 74R, 74S, 119R, 119S, 119T,
119L) of each of the operating members (63L, 63T,
63R, 63S, 118L, 118T, 118S, 118R) and the tip por-
tion of the switch lever (76), the gap being defined
in a circumferential direction with respect to the sec-
ond rotation axis as a center.

8. The seat drive device according to claim 4, wherein
the rotation axis of the operating members (63L, 63T,
63R, 63S, 118L, 118T, 118S, 118R) is a first rotation
axis,
the switch lever (76) is supported to rotate about a
second rotation axis different from that of the oper-
ating members (63L, 63T, 63R, 63S, 118L, 118T,
118S, 118R) and that of the switch cam members
(71L, 71T, 71R, 71S),
the switch lever (76) has a tip portion,
the operating members (63L, 63T, 63R, 63S, 118L,
118T, 118S, 118R) are configured such that, in re-
sponse to rotation of the operating members (63L,
63T, 63R, 63S, 118L, 118T, 118S, 118R) about the
rotation axis, the switch cam section (74L, 74T, 74R,
74S, 119R, 119S, 119T, 119L) presses the tip por-
tion of the switch lever (76) in accordance with the
direction of the rotation, thereby rotating the switch
lever (76) about the second rotation axis to actuate
the switch (77),
the switch cam section (74L, 74T, 74R, 74S, 119R,
119S, 119T, 119L) has two pressing sections (74a,
74b, 119a, 119b) that can press the tip portion of the
switch lever (76), and
when all the operating members (63L, 63T, 63R,
63S, 118L, 118T, 118S, 118R) are in a non-operated
state, a gap is formed between each of the pressing
sections (74a, 74b, 119a, 119b) of the switch cam
section (74L, 74T, 74R, 74S, 119R, 119S, 119T,
119L) of each of the operating members (63L, 63T,
63R, 63S, 118L, 118T, 118S, 118R) and the tip por-
tion of the switch lever (76), the gap being defined
in a circumferential direction with respect to the sec-
ond rotation axis as a center.

9. The seat drive device according to claim 5 or 8, fur-
ther comprising:

a stop cam (145) that is supported to rotate about
a third rotation axis different from that of the op-
erating members (63L, 63T, 63R, 63S, 118L,
118T, 118S, 118R) and that of the switch cam
members (71L, 71T, 71R, 71S), wherein the
stop cam (145) has a pressed section (146) pro-
jecting radially with respect to the third rotation

axis and two restricting sections (147, 148) with
the pressed section (146) therebetween, the re-
stricting sections (147, 148) radially projecting
from opposite sides of a circumferential direction
with respect to the third rotation axis as a center;
and
two engagement sections (141, 142) each pro-
vided to one of the switch cam members (71L,
71T, 71R, 71S), the engagement sections (141,
142) selectively pressing the pressed section
(146) in accordance with the direction of rotation,
wherein
when all the operating members (63L, 63T, 63R,
63S, 118L, 118T, 118S, 118R) are in a non-op-
erated state, a gap is formed between each of
the engagement sections (141, 142) of each of
the switch cam members (71L, 71T, 71R, 71S)
and the pressed section (146), the gap being
defined in the circumferential direction with re-
spect to the third rotation axis as a center, and
when any one of the operating members (63L,
63T, 63R, 63S, 118L, 118T, 118S, 118R) is op-
erated and the pressed section (146) is pressed
with the engagement section (141, 142) of the
corresponding switch cam member (71L, 71T,
71R, 71S) to rotate the stop cam (145), the re-
stricting section (147, 148) intercepts a path of
rotation of the engagement section (141, 142)
of different one of the switch cam members (71L,
71T, 71R, 71S).

10. The seat drive device according to any of claims 1
to 9, further comprising a housing (41-44) configured
to be attached to a lateral part of a seat cushion (7)
and accommodating the clutch mechanisms (55),
wherein
each of the positioning mechanisms (M1-M4, M11,
M13) is configured to be attached to the lateral part
of the seat cushion (7), the positioning mechanism
(M1-M4, M11, M13) including a transmission unit
(15, 21, 27, 33) driven by the corresponding one of
the output shafts (54L, 54T, 54R, 54S) through a
torque cable (16, 22, 28, 35), and
the housing (41-44) is configured to be arranged in
a central part of the lateral part of the seat cushion
(7) surrounded by transmission mechanisms (38, 51,
52).

11. The seat drive device according to any of claims 1
to 9, further comprising a housing (41-44) configured
to be attached to a lower arm (20) forming a frame
of a lateral part of a seat cushion (7), the housing
(41-44) accommodating the clutch mechanisms
(55), wherein
each of the positioning mechanisms (M1-M4, M11,
M13) includes:

a slide mechanism (M1, M11) having a lower rail
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(1) configured to be fixed to a floor of a vehicle,
an upper rail (2) attached to be movable in a
longitudinal direction of the lower rail (1), and a
transmission unit (15, 21, 27, 33) driven by the
corresponding one of the output shafts (54L,
54T, 54R, 54S) through a torque cable (16, 22,
28, 35), the transmission unit (15, 21, 27, 33)
moving the upper rail (2) in the longitudinal di-
rection of the lower rail (1) relative to the lower
rail (1); and
a lifter mechanism (M2) having a front link (4)
pivotally coupled to the upper rail (2) and a front
end portion of the lower arm (20), and a rear link
(5) pivotally coupled to a rear end portion of the
upper rail (2) and a rear end portion of the lower
arm (20), the lifter mechanism (M2) moving the
lower arm (20) up and down relative to the upper
rail (2), and
the transmission unit (15, 21, 27, 33) is pivotally
coupled to the upper rail (2) about an axis ex-
tending in a direction of a seat width,
the seat drive device further comprising a link
(17) having one end portion pivotally coupled to
the transmission unit (15, 21, 27, 33) and an
opposite end portion pivotally coupled to one of
the front link (4) and the rear link (5) or to the
lower arm (20).

12. The seat drive device according to any of claims 1
to 9, further comprising:

a housing (41-44) configured to be attached to
a lower arm (20) forming a frame of a lateral part
of a seat cushion (7), the housing (41-44) ac-
commodating the clutch mechanisms (55); and
a side cover (10) configured to cover the lateral
part of the seat cushion (7) including the housing
(41-44) while exposing the operating members
(63L, 63T, 63R, 63S, 118L, 118T, 118S, 118R),
wherein at least one of the operating members
(63L, 63T, 63R, 63S, 118L, 118T, 118S, 118R)
is supported on the housing (41-44) to rotate
about an axis extending in a direction of a seat
width and extends in a radial direction with re-
spect to this axis as a center.

13. The seat drive device according to any of claims 1
to 9, further comprising a housing (41-44) configured
to be attached to an outer surface of a lower arm
(20) forming a frame of a lateral part of a seat cushion
(7), the outer surface being defined in a direction of
a seat width, the housing (41-44) accommodating
the clutch mechanisms (55), wherein
the operating members (63L, 63T, 63R, 63S, 118L,
118T, 118S, 118R) are configured to be supported
on the outer surface of the housing (41-44) in the
direction of the seat width, and
the housing (41-44) tilts inward with respect to the

direction of the seat width, toward the upper end.

14. The seat drive device according to claim 13, wherein
the rotary motor (36) is configured to be attached to
the housing (41-44) below the seat cushion (7) such
that a rotation axis of the rotary motor (36) tilts down
further toward the center of the seat width.

Patentansprüche

1. Sitzantriebsvorrichtung, die folgendes aufweist:

einen einzelnen Drehmotor (36);
eine Vielzahl von Betätigungsbauteilen (63L,
63T, 63R, 63S, 118L, 118T, 118S, 118R), die in
Übereinstimmung mit einer Vielzahl von Positi-
onierungsmechanismen (M1-M4, M11, M13)
vorgesehen sind;
eine Vielzahl von Kupplungsmechanismen (55),
die in Übereinstimmung mit den Positionie-
rungsmechanismen (M1-M4, M11, M13) vorge-
sehen sind, wobei
jeder von den Kupplungsmechanismen (55) fol-
gendes aufweist

eine Ausgangswelle (54L, 54T, 54R, 54S),
die mit einem entsprechenden Positionie-
rungsmechanismus (M1-M4, M11, M13)
verbunden ist, und
eine Eingangswelle (51, 52, 105, 106), die
durch den Drehmotor (36) gedreht wird,

wobei in Erwiderung auf eine Betätigung von ei-
nem beliebigen von den Betätigungsbauteilen
(63L, 63T, 63R, 63S, 118L, 118T, 118S, 118R)
der Kupplungsmechanismus (55) wahlweise die
Ausgangswelle (54L, 54T, 54R, 54S) mit dem
Positionierungsmechanismus (M1-M4, M11,
M13) entsprechend dem betätigten Betäti-
gungsbauteil (63L, 63T, 63R, 63S, 118L, 118T,
118S, 118R) mit der Eingangswelle (51, 52, 105,
106) verbindet, die durch den Drehmotor (36)
gedreht wird; und
einen einzelnen Schalter (77), wobei in Erwide-
rung auf eine Betätigung von einem beliebigen
von den Betätigungsbauteilen (63L, 63T, 63R,
63S, 118L, 118T, 118S, 118R) der Schalter (77)
den Drehmotor (36) mit einer Polarität erregt,
die einer Betätigungsrichtung entspricht,
jeder von den Kupplungsmechanismen (55) ein
röhrenförmiges Bauteil (55) aufweist, wobei ei-
ne entsprechende Ausgangswelle (54L, 54T,
54R, 54S) eingesetzt und in das röhrenförmige
Bauteil (55) eingepasst ist, um sich einstückig
mit dem röhrenförmigen Bauteil (55) zu drehen
und um in einer Richtung einer Achse beweglich
zu sein, und wobei die Eingangswelle (51, 52,
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105, 106) in das röhrenförmige Bauteil (55) der-
art eingesetzt und eingepasst ist, dass die Ein-
gangswelle (51, 52, 105, 106) sich einstückig
mit dem röhrenförmigen Bauteil (55) in Erwide-
rung auf eine Bewegung des röhrenförmigen
Bauteils (55) in der Richtung der Achse zu der
Eingangswelle (51, 52, 105, 106) hin dreht,
jeder von den Kupplungsmechanismen (55) der
Sitzantriebsvorrichtung folgendes aufweist:

ein erstes Drängbauteil (59), das jedes von
dem röhrenförmigen Bauteil (55) in der
Richtung der Achse zu einer Richtung hin
drängt, in der die Eingangswelle (51, 52,
105, 106) in das röhrenförmige Bauteil (55)
eingesetzt und eingepasst ist;
ein Nockenbauteil (61, 62), das an jedes
von den Betätigungsbauteilen (63L, 63T,
63R, 63S, 118L, 118T, 118S, 118R) an-
triebsgekoppelt ist, wobei das Nockenbau-
teil (61, 62) die Eingangswelle (51, 52, 105,
106) von dem gepassten Zustand mit dem
entsprechenden röhrenförmigen Bauteil
(55) löst, wenn das Betätigungsbauteil
(63L, 63T, 63R, 63S, 118L, 118T, 118S,
118R) an einer vorbestimmten Ausgangs-
position ist, und in Erwiderung auf eine Be-
tätigung an dem Betätigungsbauteil (63L,
63T, 63R, 63S, 118L, 118T, 118S, 118R)
an der Ausgangsposition das Nockenbau-
teil (61, 62) der Eingangswelle (51, 52, 105,
106) erlaubt, in das entsprechende von den
röhrenförmigen Bauteilen (55), die durch
das erste Drängbauteil (59) gedrängt wer-
den, eingepasst zu werden;
ein zweites Drängbauteil (65, 66), dass das
entsprechende von den Betätigungsbautei-
len (63L, 63T, 63R, 63S, 118L, 118T, 118S,
118R) gegen die Drängkraft des ersten
Drängbauteils (59) derart drängt, dass je-
des von den Betätigungsbauteilen (63L,
63T, 63R, 63S, 118L, 118T, 118S, 118R)
an der Ausgangsposition gehalten wird,
wobei die Sitzantriebsvorrichtung dadurch
gekennzeichnet ist, dass
jedes von den Nockenbauteilen (61, 62) ge-
stützt wird, um um eine Drehachse herum
drehbar zu sein, die nicht parallel zu einer
Achse des entsprechenden von dem röh-
renförmigen Bauteil (55) ist, und

die Sitzantriebsvorrichtung ferner folgendes auf-
weist:

einen auswärtsgerichteten Flansch (55b), der
an jedem von dem röhrenförmigen Bauteil (55)
vorgesehen ist;
einen Nockenabschnitt (61b, 62b), der an jedem

von den Nockenbauteilen (61, 62) vorgesehen
ist, wobei der Nockenabschnitt (61b, 62b) sich
dem auswärtsgehenden Flansch (55b) von dem
entsprechenden von den röhrenförmigen Bau-
teilen (55) annähert, wenn das entsprechende
von den Betätigungsbauteilen (63L, 63T, 63R,
63S, 118L, 118T, 118S, 118R) an der vorbe-
stimmten Ausgangsposition ist, und in Erwide-
rung auf eine Betätigung an dem entsprechen-
den Betätigungsbauteil (63L, 63T, 63R, 63S,
118L, 118T, 118S, 118R) an der Ausgangspo-
sition sich der Nockenabschnitt (61b, 62b) dreht,
um sich von dem auswärtsgehenden Flansch
(55b) des entsprechenden röhrenförmigen Bau-
teils (55) wegzubewegen;
ein Relaisbauteil, das sich zwischen dem ent-
sprechenden von den auswärtsgerichteten
Flanschen (55b) und dem entsprechenden von
den Nockenabschnitten (61b, 62b) befindet, um
in eine Umgangsrichtung entlang einer Bahn
drehbar zu sein, in der sich das röhrenförmige
Bauteil (55) bewegt, wobei dann, wenn das ent-
sprechende von den Betätigungsbauteilen
(63L, 63T, 63R, 63S, 118L, 118T, 118S, 118R)
an der Ausgangsposition ist, das Relaisbauteil
mit dem Nockenabschnitt (61b, 62b) gedrückt
wird, um den auswärtsgerichteten Flansch (55b)
derart zu drücken, dass die Eingangswelle (51,
52, 105, 106) von dem gepassten Zustand aus
mit dem röhrenförmigen Bauteilen (55) gelöst
wird, und in Erwiderung auf einen Betätigung an
dem entsprechenden Betätigungsbauteil (63L,
63T, 63R, 63S, 118L, 118T, 118S, 118R) an der
Ausgangsposition das Relaisbauteil von dem
entsprechenden Nockenabschnitt (61b, 62b)
gelöst wird, um den auswärtsgerichteten
Flansch (55b) zu lösen.

2. Sitzantriebsvorrichtung Anspruch 1, wobei die Betä-
tigungsbauteile (63L, 63T, 63R, 63S, 118L, 118T,
118S, 118R) gestützt werden, um sich um die glei-
che Drehachse herum zu drehen.

3. Sitzantriebsvorrichtung Anspruch 1, wobei die Betä-
tigungsbauteile (63L, 63T, 63R, 63S, 118L, 118T,
118S, 118R) Betätigungsbauteile umfassen, die in
eine Vielzahl von Gruppen aufgeteilt sind, und Be-
tätigungsbauteile (63L, 63T, 63R, 63S, 118L, 118T,
118S, 118R) in jeder Gruppe gestützt werden, um
sich um die gleiche Drehachse herum zu drehen.

4. Sitzantriebsvorrichtung Anspruch 2, ferner mit ei-
nem einzelnen Schalthebel (76) der den Schalter
(77) derart betätigt, das der Schalter (77) den Dreh-
motor (36) erregt,
wobei jedes von den Betätigungsbauteilen (63L,
63T, 63R, 63S, 118L, 118T, 118S, 118R) einen
Schaltnockenabschnitt (74L, 74T, 74R, 74S, 119R,
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119S, 119T, 119L) aufweist, wobei in Erwiderung
auf eine Drehung des Betätigungsbauteils (63L,
63T, 63R, 63S, 118L, 118T, 118S, 118R) um die
Drehachse herum der Schaltnockenabschnitt (74L,
74T, 74R, 74S, 119R, 119S, 119T, 119L) den Schalt-
hebel (76) derart drückt, das der Schalter (77) mit
einer Polarität betätigt wird, die der Richtung der Dre-
hung entspricht.

5. Sitzantriebsvorrichtung Anspruch 3, ferner mit:

einem einzelnen Schalthebel (76), der den
Schalter (77) derart betätigt, dass der Schalter
(77) den Drehmotor (36) erregt;
einer Vielzahl von Schaltnockenbauteilen (71L,
71T, 71R, 71S), die um die gleiche Drehachse
herum gestützt werden, die von der Drehachse
der Betätigungsbauteile (63L, 63T, 63R, 63S,
118L, 118T, 118S, 118R) in jeder Gruppe ver-
schieden ist, wobei die Schaltnockenbauteile
(71L, 71T, 71R, 71S) mit den entsprechenden
von den Betätigungsbauteilen (63L, 63T, 63R,
63S, 118L, 118T, 118S, 118R) antriebsgekop-
pelt sind,
wobei jedes von den Schaltnockenbauteilen
(71L, 71T, 71R, 71S) einen Schaltnockenab-
schnitt (74L, 74T, 74R, 74S, 119R, 119S, 119T,
119L) aufweist, wobei in Erwiderung auf eine
Drehung von einem entsprechenden von den
Betätigungsbauteilen (63L, 63T, 63R, 63S,
118L, 118T, 118S, 118R) um die Drehachse he-
rum, der Schaltnockenabschnitt (74L, 74T, 74R,
74S, 119R, 119S, 119T, 119L) den Schalthebel
(76) derart drückt, dass der Schalter (77) mit ei-
ner Polarität betätigt wird, die der Richtung der
Drehung entspricht.

6. Sitzantriebsvorrichtung Anspruch 1, wobei
jedes von den röhrenförmigen Bauteilen (55) eine
distale Fläche hat und jede von den Eingangswellen
(51, 52, 105, 106) eine distale Fläche hat, die einem
entsprechenden röhrenförmigen Bauteil (55) zuge-
wandt ist,
die Sitzantriebsvorrichtung ferner ein Pufferbauteil
aufweist, das zwischen der distalen Fläche von je-
dem von dem röhrenförmigen Bauteil (55) und der
distalen Fläche der Eingangswelle (51, 51, 105, 106)
platziert ist, die einander zugewandt sind.

7. Sitzantriebsvorrichtung Anspruch 4, wobei
die Drehachse der Betätigungsbauteile (63L, 63T,
63R, 63S, 118L, 118T, 118S, 118R) eine erste Dreh-
achse ist,
der Schalthebel (76) gestützt wird, um sich um eine
zweite Drehachse herum zu drehen, die von jener
der Betätigungsbauteile (63L, 63T, 63R, 63S, 118L,
118T, 118S, 118R) verschieden ist,
der Schalthebel (76) einen Spitzenabschnitt hat,

die Betätigungsbauteile (63L, 63T, 63R, 63S, 118L,
118T, 118S, 118R) derart gestaltet sind, dass in Er-
widerung auf eine Drehung der Betätigungsbauteile
(63L, 63T, 63R, 63S, 118L, 118T, 118S, 118R) um
die erste Drehachse herum der Schaltnockenab-
schnitt (74L, 74T, 74R, 74S, 119R, 119S, 119T,
119L) den Spitzenabschnitt des Schalthebels (76)
in Übereinstimmung mit der Richtung der Drehung
drückt, wodurch der Schalthebel (76) um die zweite
Drehachse herum gedreht wird, um den Schalter
(77) zu betätigen,
der Schaltnockenabschnitt (74L, 74T, 74R, 74S,
119R, 119S, 119T, 119L) zwei Drückabschnitte
(74a, 74b, 119a, 119b) hat, die den Spitzenabschnitt
des Schalthebels (76) drücken können, und
wenn all die Betätigungsbauteile (63L, 63T, 63R,
63S, 118L, 118T, 118S, 118R) in einem nicht betä-
tigten Zustand sind, ein Spalt zwischen jedem von
dem Drückabschnitt (74a, 74b, 119a, 119b) des
Schaltnockenabschnitts (74L, 74T, 74R, 74S, 119R,
119S, 119T, 119L) von jedem von den Betätigungs-
bauteilen (63L, 63T, 63R, 63S, 118L, 118T, 118S,
118R) und dem Spitzenabschnitt des Schalthebels
(76) ausgebildet ist, wobei der Spalt in einer Um-
fangsrichtung hinsichtlich der zweiten Drehachse als
eine Mitte definiert ist.

8. Sitzantriebsvorrichtung Anspruch 4, wobei
die Drehachse der Betätigungsbauteile (63L, 63T,
63R, 63S, 118L, 118T, 118S, 118R) eine erste Dreh-
achse ist,
der Schalthebel (76) gestützt wird, um sich um eine
zweite Drehachse herum zu drehen, die von jener
der Betätigungsbauteile (63L, 63T, 63R, 63S, 118L,
118T, 118S, 118R) und jener der Schaltnockenbau-
teile (71L, 71T, 71R, 71S) verschieden ist,
der Schalthebel (76) einen Spitzenabschnitt hat,
die Betätigungsbauteile (63L, 63T, 63R, 63S, 118L,
118T, 118S, 118R) derart gestaltet sind, dass in Er-
widerung auf eine Drehung der Betätigungsbauteile
(63L, 63T, 63R, 63S, 118L, 118T, 118S, 118R) um
die Drehachse herum der Schaltnockenabschnitt
(74L, 74T, 74R, 74S, 119R, 119S, 119T, 119L) den
Spitzenabschnitt des Schalthebels (76) in Überein-
stimmung mit der Richtung der Drehung drückt, wo-
durch der Schalthebel (76) um die zweite Drehachse
herum gedreht wird, um den Schalter (77) zu betä-
tigen,
der Schaltnockenabschnitt (74L, 74T, 74R, 74S,
119R, 119S, 119T, 119L) zwei Drückabschnitte
(74a, 74b, 119a, 119b) hat, die den Spitzenabschnitt
des Schalthebels (76) drücken können, und
wenn all die Betätigungsbauteile (63L, 63T, 63R,
63S, 118L, 118T, 118S, 118R) in einem nicht betä-
tigten Zustand sind, ein Spalt zwischen jedem von
den Drückabschnitten (74a, 74b, 119a, 119b) des
Schaltnockenabschnitts (74L, 74T, 74R, 74S, 119R,
119S, 119T, 119L) von jedem von den Betätigungs-
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bauteilen (63L, 63T, 63R, 63S, 118L, 118T, 118S,
118R) und dem Spitzenabschnitt des Schalthebels
(76) ausgebildet ist, wobei der Spalt in einer Um-
fangsrichtung hinsichtlich der zweiten Drehachse als
eine Mitte definiert ist.

9. Sitzantriebsvorrichtung nach Anspruch 5 oder 8, fer-
ner mit:

einem Anschlagnocken (145), der gestützt wird,
um sich um eine dritte Drehachse herum zu dre-
hen, die von jener von den Betätigungsbauteilen
(63L, 63T, 63R, 63S, 118L, 118T, 118S, 118R)
und jener von den Schaltnockenbauteilen (71L,
71T, 71R, 71S) verschieden ist, wobei der An-
schlagnocken (145) einen gedrückten Abschnitt
(146), der hinsichtlich der dritten Drehachse ra-
dial vorragt, und zwei Beschränkungsabschnitte
(147, 148) mit dem gedrückten Abschnitt (146)
dazwischen hat, wobei die Beschränkungsab-
schnitte (147, 148) von entgegengesetzten Sei-
ten einer Umfangsrichtung hinsichtlich der drit-
ten Drehachse als einer Mitte radial vorragen;
zwei Eingriffsabschnitte (141, 142), die jeweils
an einem von den Schaltnockenbauteilen (71L,
71T, 71R, 71S) vorgesehen sind, wobei die die
Eingriffsabschnitte (141, 142) wahlweise die ge-
drückten Abschnitte (146) in Übereinstimmung
mit der Richtung einer Drehung drücken, wobei
wenn all die Betätigungsbauteile (63L, 63T,
63R, 63S, 118L, 118T, 118S, 118R) in einem
nicht betätigten Zustand sind, ein Spalt zwi-
schen jedem von den Eingriffsabschnitten (141,
142) von jedem von den Schaltnockenbauteilen
(71L, 71T, 71R, 71S) und dem gedrückten Ab-
schnitt (146) ausgebildet ist, wobei der Spalt in
der Umfangsrichtung hinsichtlich der dritten
Drehachse als einer Mitte definiert ist, und
wenn ein beliebiges von dem Betätigungsbau-
teilen (63L, 63T, 63R, 63S, 118L, 118T, 118S,
118R) betätigt wird und der gedrückte Abschnitt
(146) mit dem Eingriffsabschnitt (141, 142) des
entsprechenden Schaltnockenbauteils (71L,
71T, 71R, 71S) gedrückt wird, um den Anschla-
gnocken (145) zu drehen, der Beschränkungs-
abschnitt (147, 148) eine Bahn einer Drehung
des Eingriffsabschnitts (141, 142) von einem un-
terschiedlichen von den Schaltnockenbauteilen
(71L, 71T, 71R, 71S) unterbricht.

10. Sitzantriebsvorrichtung nach einem Ansprüchen 1
bis 9, ferner mit einem Gehäuse (41-44), das gestal-
tet ist, um an einem lateralen Teil eines Sitzkissens
(11) angebracht zu werden, und das die Kupplungs-
mechanismen (55) beherbergt,
wobei
jeder von den Positionierungsmechanismen (M1-
M4, M11, M13) gestaltet ist, um an den lateralen Teil

des Sitzkissens (7) angebracht zu werden, wobei
der Positionierungsmechanismus (M1-M4, M11,
M13) eine Übertragungseinheit (15, 21, 27, 33) auf-
weist, die durch eine entsprechende von den Aus-
gangswellen (54L, 54T, 54R, 54S) durch ein Dreh-
momentkabel (16, 22, 28, 35) angetrieben wird, und
das Gehäuse (41-44) gestaltet ist, um in einem zen-
tralen Teil des lateralen Teils des Sitzkissens (7) an-
geordnet zu sein, das von Übertragungsmechanis-
men (38, 51, 52) umgeben ist.

11. Sitzantriebsvorrichtung nach einem von Ansprü-
chen 1 bis 9, ferner mit einem Gehäuse (41-44), das
gestaltet ist, um an einem unteren Arm (20) ange-
bracht zu werden, der einen Rahmen eines lateralen
Teils eines Sitzkissens (7) ausbildet, wobei das Ge-
häuse (41-44) die Kupplungsmechanismen (55) be-
herbergt, wobei
jeder von den Positionierungsmechanismen (M1-
M4, M11, M13) folgendes aufweist:

einen Gleitmechanismus (M1, M11) mit einer
unteren Schiene (1), die gestaltet ist, um an ei-
nem Boden eines Fahrzeugs fixiert zu werden,
einer oberen Schiene (2), die angebracht ist, um
in einer Längsrichtung der unteren Schiene (1)
beweglich zu sein, und einer Übertragungsein-
heit (15, 21, 27, 33), die durch die entsprechen-
de von den Ausgangswellen (54L, 54T, 54R,
54S) durch ein Drehmomentkabel (16, 22, 28,
35) angetrieben wird, wobei die Übertragungs-
einheit (15, 21, 27, 33) die obere Schiene (2) in
der Längsrichtung der unteren Schiene (1) re-
lativ zu der unteren Schiene (1) bewegt;
einen Hubmechanismus (M2) mit einer vorde-
ren Verbindung (4), die schwenkbar an die obe-
re Schiene (2) und einen vorderen Endabschnitt
des unteren Arms (20) gekoppelt ist, und einer
hinteren Verbindung (5), die schwenkbar an ei-
nen hinteren Endabschnitt der oberen Schiene
(2) und einen hinteren Endabschnitt des unteren
Arms (20) gekoppelt ist, wobei der Hubmecha-
nismus (M2) den unteren Arm (20) relativ zu der
oberen Schiene (2) auf und ab bewegt, und
die Übertragungseinheit (15, 21, 27, 33) um eine
Achse herum, die sich in einer Richtung einer
Sitzbreite erstreckt, schwenkbar an die obere
Schiene (2) gekoppelt ist,
wobei die Sitzantriebsvorrichtung ferner eine
Verbindung (17) aufweist, die einen En-
dabschnitt, der schwenkbar an die Übertra-
gungseinheit (15, 21, 27, 33) gekoppelt ist, und
einen entgegengesetzten Endabschnitt hat, der
schwenkbar an eine von der vorderen Verbin-
dung (4) und der hinteren Verbindung (5) oder
den unteren Arm (20) gekoppelt ist.

12. Sitzantriebsvorrichtung nach einem von Ansprü-
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chen 1 bis 9, ferner mit:

einem Gehäuse (41-44), das gestaltet ist, um
an einem unteren Arm (20) angebracht zu sein,
der einen Rahmen eines lateralen Teils eines
Sitzkissens (7) ausbildet, wobei das Gehäuse
(41-44) die Kupplungsmechanismen (55) be-
herbergt;
einer Seitenabdeckung (10), die gestaltet ist, um
den lateralen Teil des Sitzkissens (7)
einschließlich des Gehäuses (41-44) abzude-
cken, während die Betätigungsbauteile (63L,
63T, 63R, 63S, 118L, 118T, 118S, 118R) frei-
liegen,
wobei zumindest eines von den Betätigungs-
bauteilen (63L, 63T, 63R, 63S, 118L, 118T,
118S, 118R) an dem Gehäuse (41-44) gestützt
ist, um sich um eine Achse herum zu drehen,
die sich in einer Richtung einer Sitzbreite er-
streckt, und sich in einer radialen Richtung hin-
sichtlich dieser Achse als einer Mitte erstreckt.

13. Sitzantriebsvorrichtung nach einem von Ansprü-
chen 1 bis 9, ferner mit einem Gehäuse (41-44), das
gestaltet ist, um an einer Außenfläche eines unteren
Arms (20) angebracht zu sein, der einen Rahmen
eines lateralen Teils eines Sitzkissens (7) ausbildet,
wobei die Außenfläche in einer Richtung einer Sitz-
breite definiert ist, wobei das Gehäuse (41-44) die
Kupplungsmechanismen (55) beherbergt, wobei
die Betätigungsbauteile (63L, 63T, 63R, 63S, 118L,
118T, 118S, 118R) gestaltet sind, um an der Außen-
fläche des Gehäuses (41-44) in einer Richtung der
Sitzbreite gestützt zu werden, und
das Gehäuse (41-44) sich hinsichtlich der Richtung
der Sitzbreite zu dem oberen Ende hin einwärts
neigt.

14. Sitzantriebsvorrichtung Anspruch 13, wobei der
Drehmotor (36) gestaltet ist, um an dem Gehäuse
(41-44) unterhalb des Sitzkissens (7) derart ange-
bracht zu sein, dass sich eine Drehachse des Dreh-
motors (36) weiter abwärts zu der Mitte der Sitzbreite
hin neigt.

Revendications

1. Dispositif d’entraînement de siège comprenant :

un moteur rotatif (36) unique ;
une pluralité d’éléments d’actionnement (63L,
63T, 63R, 63S, 118L, 118T, 118S, 118R) prévue
en correspondance avec une pluralité de méca-
nismes de positionnement (M1-M4, M11, M13) ;
une pluralité de mécanismes d’embrayage (55)
prévus en correspondance avec les mécanis-
mes de positionnement (M1-M4, M11, M13),

dans lequel :

chacun des mécanismes d’embrayage (55)
comprend :

un arbre de sortie (54L, 54T, 54R, 54S)
raccordé à un mécanisme de position-
nement (M1-M4, M11, M13) corres-
pondant, et
un arbre d’entrée (51, 52, 105, 106) en-
traîné en rotation par le moteur rotatif
(36),
dans lequel, en réponse au fonctionne-
ment de l’un quelconque des éléments
d’actionnement (63L, 63T, 63R, 63S,
118L, 118T, 118S, 118R), le mécanis-
me d’embrayage (55) raccorde sélecti-
vement l’arbre de sortie (54L, 54T, 54R,
54S) au mécanisme de positionnement
(M1-M4, M11, M13) correspondant à
l’élément d’actionnement (63L, 63T,
63R, 63S, 118L, 118T, 118S, 118R) ac-
tionné, à l’arbre d’entrée (51, 52, 105,
106) entraîné en rotation par le moteur
rotatif (36) ; et
un commutateur (77) unique, dans le-
quel, en réponse au fonctionnement de
l’un quelconque des éléments d’action-
nement (63L, 63T, 63R, 63S, 118L,
118T, 118S, 118R), le commutateur
(77) alimente le moteur rotatif (36) avec
une polarité correspondant à une direc-
tion du fonctionnement,

chacun des mécanismes d’embrayage (55)
comprend un élément tubulaire (55), dans
lequel un arbre de sortie (54L, 54T, 54R,
54S) correspondant est inséré et monté
dans l’élément tubulaire (55) pour tourner
de manière solidaire avec l’élément tubulai-
re (55) et pour pouvoir être déplacé dans
une direction d’un axe, et dans lequel l’arbre
d’entrée (51, 52, 105, 106) est inséré et
monté dans l’élément tubulaire (55) de sorte
que l’arbre d’entrée (51, 52, 105, 106) tour-
ne de manière solidaire avec l’élément tu-
bulaire (55) en réponse au mouvement de
l’élément tubulaire (55) dans la direction de
l’axe vers l’arbre d’entrée (51, 52, 105, 106),
chacun des mécanismes d’embrayage (55)
du dispositif d’entraînement de siège
comprend :

un premier élément de poussée (59)
qui pousse chacun des éléments tubu-
laires (55) dans la direction de l’axe
vers une direction dans laquelle l’arbre
d’entrée (51, 52, 105, 106) est inséré
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et monté dans l’élément tubulaire (55) ;
un élément de came (61, 62) couplé,
par entraînement, à chacun des élé-
ments d’actionnement (63L, 63T, 63R,
63S, 118L, 118T, 118S, 118R), dans
lequel l’élément de came (61, 62) libère
l’arbre d’entrée (51, 52, 105, 106) de
l’état monté avec l’élément correspon-
dant des éléments tubulaires (55) lors-
que l’élément d’actionnement (63L,
63T, 63R, 63S, 118L, 118T, 118S,
118R) est dans une position initiale pré-
déterminée, et en réponse au fonction-
nement de l’élément d’actionnement
(63L, 63T, 63R, 63S, 118L, 118T,
118S, 118R) dans la position initiale,
l’élément de came (61, 62) permet à
l’arbre d’entrée (51, 52, 105, 106) d’être
monté dans l’élément correspondant
des éléments tubulaires (55) poussé
par le premier élément de poussée
(59) ; et
un second élément de poussée (65, 66)
qui pousse l’élément correspondant
des éléments d’actionnement (63L,
63T, 63R, 63S, 118L, 118T, 118S,
118R) contre la force de poussée du
premier élément de poussée (59) de
sorte que chacun des éléments d’ac-
tionnement (63L, 63T, 63R, 63S, 118L,
118T, 118S, 118R) est maintenu dans
la position initiale,

le dispositif d’entraînement de siège étant ca-
ractérisé en ce que :

chacun des éléments de came (61, 62) est
supporté pour pouvoir tourner autour d’un
axe de rotation non parallèle à un axe de
l’élément correspondant des éléments tu-
bulaires (55), et
le dispositif d’entraînement de siège
comprend :

une bride extérieure (55b) prévue sur
chacun des éléments tubulaires (55) ;
une section de came (61b, 62b) prévue
sur chacun des éléments de came (61,
62), dans laquelle la section de came
(61b, 62b) s’approche de la bride exté-
rieure (55b) de l’élément correspon-
dant des éléments tubulaires (55) lors-
que l’élément correspondant des élé-
ments d’actionnement (63L, 63T, 63R,
63S, 118L, 118T, 118S, 118R) est dans
la position initiale prédéterminée, et en
réponse au fonctionnement sur l’élé-
ment d’actionnement (63L, 63T, 63R,

63S, 118L, 118T, 118S, 118R) corres-
pondant dans la position initiale, la sec-
tion de came (61b, 62b) tourne pour
s’éloigner de la bride extérieure (55b)
de l’élément tubulaire (55)
correspondant ; et
un élément de relais qui est positionné
entre la bride correspondante des bri-
des extérieures (55b) et la section cor-
respondante des sections de came
(61b, 62b) pour pouvoir tourner dans
une direction circonférentielle le long
d’une trajectoire dans laquelle l’élé-
ment tubulaire (55) se déplace, dans
lequel, lorsque l’élément correspon-
dant des éléments d’actionnement
(63L, 63T, 63R, 63S, 118L, 118T,
118S, 118R) est dans la position initia-
le, l’élément de relais est comprimé
avec la section de came (61b, 62b) pour
comprimer la bride extérieure (55b) de
sorte que l’arbre d’entrée (51, 52, 105,
106) est libéré de l’état monté avec
l’élément tubulaire (55), et en réponse
au fonctionnement sur l’élément d’ac-
tionnement (63L, 63T, 63R, 63S, 118L,
118T, 118S, 118R) correspondant
dans la position initiale, l’élément de re-
lais est libéré de la section de came
(61b, 62b) correspondante afin de libé-
rer la bride extérieure (55b).

2. Dispositif d’entraînement de siège selon la revendi-
cation 1, dans lequel les éléments d’actionnement
(63L, 63T, 63R, 63S, 118L, 118T, 118S, 118R) sont
supportés pour tourner autour du même axe de ro-
tation.

3. Dispositif d’entraînement de siège selon la revendi-
cation 1, dans lequel les éléments d’actionnement
(63L, 63T, 63R, 63S, 118L, 118T, 118S, 118R) com-
prennent des éléments d’actionnement divisés en
une pluralité de groupes, et les éléments d’action-
nement (63L, 63T, 63R, 63S, 118L, 118T, 118S,
118R) dans chaque groupe sont supportés pour
tourner autour du même axe de rotation.

4. Dispositif d’entraînement de siège selon la revendi-
cation 2, comprenant en outre un levier de commu-
tateur (76) unique qui actionne le commutateur (77)
de sorte que le commutateur (77) alimente le moteur
rotatif (36),
dans lequel chacun des éléments d’actionnement
(63L, 63T, 63R, 63S, 118L, 118T, 118S, 118R) com-
prend une section de came de commutateur (74L,
74T, 74R, 74S, 119R, 119S, 119T, 119L), dans le-
quel en réponse à la rotation de l’élément d’action-
nement (63L, 63T, 63R, 63S, 118L, 118T, 118S,
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118R) autour de l’axe de rotation, la section de came
de commutateur (74L, 74T, 74R, 74S, 119R, 119S,
119T, 119L) comprime le levier de commutateur (76)
de sorte que le commutateur (77) est actionné avec
une polarité correspondant à la direction de rotation.

5. Dispositif d’entraînement de siège selon la revendi-
cation 3, comprenant en outre :

un levier de commutateur (76) unique qui ac-
tionne le commutateur (77) de sorte que le com-
mutateur (77) alimente le moteur rotatif (36) ; et
une pluralité d’éléments de came de commuta-
teur (71L, 71T, 71R, 71S) supportés autour du
même axe de rotation différent de l’axe de rota-
tion des éléments d’actionnement (63L, 63T,
63R, 63S, 118L, 118T, 118S, 118R) dans cha-
que groupe, dans lequel les éléments de came
de commutateur (71L, 71T, 71R, 71S) sont cou-
plés, par entraînement, aux éléments corres-
pondant des éléments d’actionnement (63L,
63T, 63R, 63S, 118L, 118T, 118S, 118T),
dans lequel chacun des éléments de came de
commutateur (71L, 71T, 71R, 71S) comprend
une section de came de commutateur (74L, 74T,
74R, 74S, 119R, 119S, 119T, 119L), dans lequel
en réponse à la rotation de l’élément correspon-
dant des éléments d’actionnement (63L, 63T,
63R, 63S, 118L, 118T, 118S, 118R) autour de
l’axe de rotation, la section de came de commu-
tateur (74L, 74T, 74R, 74S, 119R, 119S, 119T,
119L) comprime le levier de commutateur (76)
de sorte que le commutateur (77) est actionné
avec une polarité correspondant à la direction
de rotation.

6. Dispositif d’entraînement de siège selon la revendi-
cation 1, dans lequel :

chacun des éléments tubulaires (55) a une sur-
face distale et chacun des arbres d’entrée (51,
52, 105, 106) a une surface distale faisant face
à un élément tubulaire (55) correspondant,
le dispositif d’entraînement de siège compre-
nant en outre un élément tampon placé entre la
surface distale de chacun des éléments tubulai-
res (55) et la surface distale de l’arbre d’entrée
(51, 52, 105, 106) se faisant face.

7. Dispositif d’entraînement de siège selon la revendi-
cation 4, dans lequel :

l’axe de rotation des éléments d’actionnement
(63L, 63T, 63R, 63S, 118L, 118T, 118S, 118R)
est un premier axe de rotation,
le levier de commutateur (76) est supporté pour
tourner autour d’un deuxième axe de rotation
différent de celui des éléments d’actionnement

(63L, 63T, 63R, 63S, 118L, 118T, 118S, 118R),
le levier de commutateur (76) a une partie de
pointe,
les éléments d’actionnement (63L, 63T, 63R,
63S, 118L, 118T, 118S, 118R) sont configurés
de sorte que, en réponse à la rotation des élé-
ments d’actionnement (63L, 63T, 63R, 63S,
118L, 118T, 118S, 118R) autour du premier axe
de rotation, la section de came de commutateur
(74L, 74T, 74R, 74S, 119R, 119S, 119T, 119L)
comprime la partie de pointe du levier du com-
mutateur (76) selon la direction de rotation, fai-
sant ainsi tourner le levier de commutateur (76)
autour du deuxième axe de rotation pour action-
ner le commutateur (77),
la section de came de commutateur (74L, 74T,
74R, 74S, 119R, 119S, 119T, 119L) a deux sec-
tions de pression (74a, 74b, 119a, 119b) qui
peuvent comprimer la partie de pointe du levier
de commutateur (76), et
lorsque tous les éléments d’actionnement (63L,
63T, 63R, 63S, 118L, 118T, 118S, 118R) sont
dans un état non actionné, un espace est formé
entre chacune des sections de pression (74a,
74b, 119a, 119b) de la section de came de com-
mutateur (74L, 74T, 74R, 74S, 119R, 119S,
119T, 119L) de chacun des éléments d’action-
nement (63L, 63T, 63R, 63S, 118L, 118T, 118S,
118R) et la partie de pointe du levier de com-
mutateur (76), l’espace étant défini dans une di-
rection circonférentielle par rapport au deuxiè-
me axe de rotation, en tant que centre.

8. Dispositif d’entraînement de siège selon la revendi-
cation 4, dans lequel :

l’axe de rotation des éléments d’actionnement
(63L, 63T, 63R, 63S, 118L, 118T, 118S, 118R)
est un premier axe de rotation,
le levier de commutateur (76) est supporté pour
tourner autour d’un deuxième axe de rotation
différent de celui des éléments d’actionnement
(63L, 63T, 63R, 63S, 118L, 118T, 118S, 118R)
et celui des éléments de came de commutateur
(71L, 71T, 71R, 71S),
le levier de commutateur (76) a une partie de
pointe,
les éléments d’actionnement (63L, 63T, 63R,
63S, 118L, 118T, 118S, 118R) sont configurés
de sorte que, en réponse à la rotation des élé-
ments d’actionnement (63L, 63T, 63R, 63S,
118L, 118T, 118S, 118R) autour de l’axe de ro-
tation, la section de came de commutateur (74L,
74T, 74R, 74S, 119R, 119S, 119T, 119L) com-
prime la partie de pointe du levier de commuta-
teur (76) selon la direction de rotation, faisant
ainsi tourner le levier de commutateur (76)
autour du deuxième axe de rotation pour action-
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ner le commutateur (77),
la section de came de commutateur (74L, 74T,
74R, 74S, 119R, 119S, 119T, 119L) a deux sec-
tions de pression (74a, 74b, 119a, 119b) qui
peuvent comprimer la partie de pointe du levier
de commutateur (76), et
lorsque tous les éléments d’actionnement (63L,
63T, 63R, 63S, 118L, 118T, 118S, 118R) sont
dans un état non actionné, un espace est formé
entre chacune des sections de pression (74a,
74b, 119a, 119b) de la section de came de com-
mutateur (74L, 74T, 74R, 74S, 119R, 119S,
119T, 119L) de chacun des éléments d’action-
nement (63L, 63T, 63R, 63S, 118L, 118T, 118S,
118R) et la partie de pointe du levier de com-
mutateur (76), l’espace étant défini dans une di-
rection circonférentielle par rapport au deuxiè-
me axe de rotation, en tant que centre.

9. Dispositif d’entraînement de siège selon la revendi-
cation 5 ou 8, comprenant en outre :

une came de butée (145) qui est supportée pour
tourner autour d’un troisième axe de rotation dif-
férent de celui des éléments d’actionnement
(63L, 63T, 63R, 63S, 118L, 118T, 118S, 118R)
et celui des éléments de came de commutateur
(71L, 71T, 71R, 71S), dans lequel la came de
butée (145) a une section comprimée (146) fai-
sant radialement saillie par rapport au troisième
axe de rotation et deux sections de limitation
(147, 148) avec la section comprimée (146) en-
tre elles, les sections de limitation (147, 148)
faisant radialement saillie à partir des côtés op-
posés d’une direction circonférentielle par rap-
port au troisième axe de rotation, en tant que
centre ; et
deux sections de mise en prise (141, 142) cha-
cune prévues sur l’un des éléments de came de
commutateur (71L, 71T, 71R, 71S), les sections
de mise en prise (141, 142) comprimant sélec-
tivement la section comprimée (146) selon la
direction de rotation, dans lequel :

lorsque tous les éléments d’actionnement
(63L, 63T, 63R, 63S, 118L, 118T, 118S,
118R) sont dans un état non actionné, un
espace est formé entre chacune des sec-
tions de mise en prise (141, 142) de chacun
des éléments de came de commutateur
(71L, 71T, 71R, 71S) et la section compri-
mée (146), l’espace étant défini dans la di-
rection circonférentielle par rapport au troi-
sième axe de rotation, en tant que centre, et
lorsque l’un quelconque des éléments d’ac-
tionnement (63L, 63T, 63R, 63S, 118L,
118T, 118S, 118R) est actionné et que la
section comprimée (146) est comprimée

avec la section de mise en prise (141, 142)
de l’élément de came de commutateur (71L,
71T, 71R, 71S) correspondant pour faire
tourner la came de butée (145), la section
de limitation (147, 148) intercepte une tra-
jectoire de rotation de la section de mise en
prise (141, 142) d’un élément différent des
éléments de came de commutateur (71L,
71T, 71R, 71S).

10. Dispositif d’entraînement de siège selon l’une quel-
conque des revendications 1 à 9, comprenant en
outre un boîtier (41-44) configuré pour être fixé sur
une partie latérale d’un coussin de siège (7) et lo-
geant les mécanismes d’embrayage (55), dans
lequel :

chacun des mécanismes de positionnement
(M1-M4, M11, M13) est configuré pour être fixé
sur la partie latérale du coussin de siège (7), le
mécanisme de positionnement (M1-M4, M11,
M13) comprenant une unité de transmission
(15, 21, 27, 33) entraînée par l’arbre correspon-
dant des arbres de sortie (54L, 54T, 54R, 54S)
par un câble de couple (16, 22, 28, 35), et
le boîtier (41-44) est configuré pour être agencé
dans une partie centrale de la partie latérale du
coussin de siège (7) entourée par les mécanis-
mes de transmission (38, 51, 52).

11. Dispositif d’entraînement de siège selon l’une quel-
conque des revendications 1 à 9, comprenant en
outre un boîtier (41-44) configuré pour être fixé à un
bras inférieur (20) formant un bâti d’une partie laté-
rale d’un coussin de siège (7), le boîtier (41-44) lo-
geant les mécanismes d’embrayage (55), dans
lequel :

chacune des mécanismes de positionnement
(M1-M4, M11, M13) comprend :

un mécanisme de glissière (M1, M11) ayant
un rail inférieur (11) configuré pour être fixé
sur un plancher d’un véhicule, un rail supé-
rieur (2) fixé pour être mobile dans une di-
rection longitudinale du rail inférieur (1), et
une unité de transmission (15, 21, 27, 33)
entraînée par l’arbre correspondant des ar-
bres de sortie (54L, 54T, 54R, 54S) par un
câble de couple (16, 22, 28, 35), l’unité de
transmission (15, 21, 27, 33) déplaçant le
rail supérieur (2) dans la direction longitu-
dinale du rail inférieur (1) par rapport au rail
inférieur (1) ; et
un mécanisme de levage (M2) ayant une
liaison avant (4) couplée de manière pivo-
tante au rail supérieur (2) et une partie d’ex-
trémité avant du bras inférieur (20), et une
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liaison arrière (5) couplée de manière pivo-
tante à une partie d’extrémité arrière du rail
supérieur (2) et une partie d’extrémité arriè-
re du bras inférieur (20), le mécanisme de
levage (M2) faisant monter et descendre le
bras inférieur (20) par rapport au rail supé-
rieur (2), et
l’unité de transmission (15, 21, 27, 33) est
couplée, de manière pivotante, au rail su-
périeur (2) autour d’un axe s’étendant dans
une direction d’une largeur de siège,
le dispositif d’entraînement de siège com-
prenant en outre une liaison (17) ayant une
partie d’extrémité couplée de manière pivo-
tante à l’unité de transmission (15, 21, 27,
33) et une partie d’extrémité opposée, cou-
plée de manière pivotante à l’une parmi la
liaison avant (4) et la liaison arrière (5), ou
au bras inférieur (20).

12. Dispositif d’entraînement de siège selon l’une quel-
conque des revendications 1 à 9, comprenant en
outre :

un boîtier (41-44) configuré pour être fixé à un
bras inférieur (20) formant un bâti d’une partie
latérale d’un coussin de siège (7), le boîtier
(41-44) logeant les mécanismes d’embrayage
(55) ; et
un couvercle latéral (10) configuré pour recou-
vrir la partie latérale du coussin de siège (7) com-
prenant le boîtier (41-44) tout en exposant les
éléments d’actionnement (63L, 63T, 63R, 63S,
118L, 118T, 118S, 118R),
dans lequel au moins l’un des éléments d’ac-
tionnement (63L, 63T, 63R, 63S, 118L, 118T,
118S, 118R) est supporté sur le boîtier (41-44)
pour tourner autour d’un axe s’étendant dans
une direction d’une largeur de siège et s’éten-
dant dans une direction radiale par rapport à son
axe, en tant que centre.

13. Dispositif d’entraînement de siège selon l’une quel-
conque des revendications 1 à 9, comprenant en
outre un boîtier (41-44) configuré pour être fixé sur
une surface externe d’un bras inférieur (20) formant
un bâti d’une partie latérale d’un coussin de siège
(7), la surface externe étant définie dans une direc-
tion d’une largeur de siège, le boîtier (41-44) logeant
les mécanismes d’embrayage (55), dans lequel :

les éléments d’actionnement (63L, 63T, 63R,
63S, 118L, 118T, 118S, 118R) sont configurés
pour être supportés sur la surface externe du
boîtier (41-44) dans la direction de la largeur du
siège, et
le boîtier (41-44) s’incline vers l’intérieur par rap-
port à la direction de la largeur de siège, vers

l’extrémité supérieure.

14. Dispositif d’entraînement de siège selon la revendi-
cation 13, dans lequel le moteur rotatif (36) est con-
figuré pour être fixé au boîtier (41-44) au-dessous
du coussin de siège (7) de sorte qu’un axe de rotation
du moteur rotatif (36) s’incline vers le bas davantage
vers le centre de la largeur de siège.
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