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ABSTRACT

A multi-output transmission assembly includes first and second gears rotatable in
opposite directions, an output shaft, first and second collars slidably coupled to the output
shaft, and an actuator coupled to the first and second collars. The first collar is rotated by the
first gear in a first direction. The second collar is rotated by the second gear in a second
direction. The actuator moves the first and second collars along the output shaft. With the
actuator in a neutral position, the first and second collars are disengaged from the output shaft
and the output shaft does not rotate. With the actuator in a first position, the first collar
engages the output shaft and the output shaft rotates in the first direction. With the actuator

in a second position, the second collar engages the output shaft and the output shaft rotates in

the second direction.
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SINGLE MOTOR POWER SEAT 7
BACKGROUND OF THE INVENTION
1. Field of the Invention

(0001} The invention relates to a motor vehicle seat assembly, and more particularly
to a power seat adjuster including a single motor and a multi-output transmission assembly to

provide the desired adjustability of the seat assembly.

2. Description of Related Art

0002] Motor vehicles include seat assemblies having a seat cushion and a seat back
for supporting occupants within the vehicle. Most front row seat assemblies, such as driver
and passenger seat assemblies, are adjustably mounted on a floor of the vehicle. It 1s
common that such seat assemblies include power seat adjusters for adjusting the position of
the seat assembly relative to the vehicle floor. A typical power seat adjuster can be operated
to adjust the seat assembly in a generally horizontal or fore/aft direction and a generally

vertical or up/down direction.

[0003] The generally horizontal or fore/aft direction of the seat assembly correspends
to a longitudinal axis of the vehicle. Movement of the seat assembly along the longitudinal
axis moves the seat assembly cioser to or farther away from the vehicle steering wheel and/or
instrument panel. To allow fore and aft adjustment, the seat assembly typically includes a
seat irack mechanism having an upper track shidably coﬁpled with a lower track. The upper
track 1s attached to an underside of the seat cushion and the lower track is aitached to the
vehicle floor. A threaded lead screw is driven by a first electric motor and a nut translating
along the lead screw is connected to and moves the upper track relative to the lower track,

thereby moving the seat assembly in the fore/aft direction.

[0004] For the generally vertical or up/down direction of the seat assembly, front and
rear portions of the seat cushion are typically controlled separately. A first gear mechanism
is disposed between the upper track and the front portion of the seat cushion and a second
oear mechanism is disposed between the upper track and the rear portion of the seat cushion.
The first gear mechanism is actuated by a second electric motor to allow up and ddwr;

adjustment of the front portion of the seat cushion. Similarly, the second gear mechanism s
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actuated by a third electric motor to allow up and down adjustment of the rear portion of the

seat cushion. Thus, simultaneous actuation of the second and third electric motors moves the

entire seat cushion in the up/down direction.

[0005] The power seat adjuster can also be configured to pivot or recline the seat back
relative to the seat cushion. A recliner mechanism is disposed between the seat back and the
seat cushion. The recliner mechanism is actuated by a fourth electric motor to allow pivotal

movement of the seat back.

[0006] As described above, conventional power seat adjusters can include four or
more electric motors for providing adjustment of the seat assembly. While the use of
multiple electric motors is effective in adjusting the position of the seat assembly, the cost of
the electric motors is relatively expensive and increases the weight and complexity of the seat
assembly. [t is therefore desirable to provide an improved power seat adjuster using a single

motor to provide the desired adjustability of the seat assembly.

SUMMARY OF THE INVENTION

[0007] According to one aspect of the invention, a multi-output transmission
assembly for a power seat adjuster includes an input shaft that actuates a first gear set and a
second gear set. A first output shaft includes a first male spline lock, a second male spline
lock, and a third male spline lock disposed laterally between the first and second male spline
locks. A first collar is slidably coupled to the first output shaft and is rotated by the first gear
set in a first rotational direction. The first collar includes a first female spline lock for
selectively engaging the first male spline lock on the first output shaft. A second collar 1s
slidably coupled to the first output shaft and is rotated by the second gear set in a second
rotational direction, opposite the first rotational direction. The second collar includes a
second female spline lock for selectively engaging the second male spline lock on the first
output shaft. A first actuator is adapted for selectively engaging the third male spline lock on
the first output shaft. The first actuator is coupled to the first and second collars and moves
the first and second collars laterally along the first output shaft. With the first actuator in a
neutral position, the first actuator engages the third male spline lock to prevent rotation of the
first output shaft. With the first actuator in a first position, the first female spline lock on the

first collar engages the first male spline lock to rotate the first output shaft in the first

rotational direction in response to actuation of the first gear set. With the first actuator in a
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second position, the second female spline lock on the second collar engages the second male
spline lock to rotate the first output shaft in the second rotational direction in response to
actuation of the second gear set. The assembly may also include second, third, and fourth
output shafts driven in the first and second rotational directions by the first and second gear

sets.

[0008] According to another aspect of the invention, a multi-output transmission
assembly is provided for a power seat adjuster. The transmission assembly includes a first
input gear that 1s selectively rotatable in a first rotational direction and a second input gear
that is selectively rotatable in a second rotational direction, opposite the first rotational
direction. An output shaft includes a first male spline lock and a second male spline lock that
are laterally spaced apart. A first collar is slidably coupled to the output shaft and 1s rotated
by the first input gear in the first rotational direction. The first collar includes a first female
spline lock for selectively engaging the first male spline lock on the output shaft. A second
collar is slidably coupled to the output shaft and is rotated by the second input gear in the
second rotational direction. The second collar includes a second female spline lock for
selectively engaging the second male spline lock on the output shaft. An actuator 1s adapted
for selectively engaging the second male spline lock on the output shaft. The actuator is
coupled to the first and second collars and moves the first and second éollars laterally along
the output shaft. With the actuator in a neutral position, the actuator engages the second male
spline lock to prevent rotation of the output shaft. With the actuator in a first position, the
first female spline lock on the first collar engages the first male spline lock to rotate the
output shaft in the first rotational direction in response to rotation of the first input gear in the
first rotational direction. With the actuator in a second position, the second female spline
lock on the second collar engages the second male spline lock to rotate the output shaft in the
second rotational direction in response to rotation of the second input gear in the second

rotational direction.

BRIEF DESCRIPTION OF THE DRAWINGS

[0009] Advantages of the present invention will be readily appreciated as the same
becomes better understood by reference to the following detailed description when

considered in connection with the accompanying drawings wherein:
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[0010] Figure 1 1s a perspective view of a multi-output transmission assembly for a

power seat adjuster according to a first embodiment of the invention;

[0011] Figure 2 is a first, fragmentary, perspective view of the multi-output

transmission assembly of Figure 1;

[0012] Figure 3 1s a second, fragmentary, perspective view of the multi-output

transmission assembly of Figure 1;

[0013] Figure 4 1s a fragmentary, perspective view of a multi-output transmission

assembly for a power seat adjuster according to a second embodiment of the invention;

10014] Figure SA Is a cross-section view of the multi-output transmission assembly of

Figure 4 with an actuator in a neutral position;

[0015] Figure 5B is a cross-section view of the multi-output transmission assembly of

Figure 4 with the actuator in a first position;

[0016] Figure 5C is a cross-section view of the multi-output transmission assembly of

Figure 4 with the actuator in a second position; and
[0017] Figure 6 1s an enlarged view of the cross-section shown in Figure SA.

DETAILED DESCRIPTION OF THE EMBODIMENTS

[0018] Referring to Figures 1 through 3, a power seat adjuster 10 for a motor vehicle
seat assembly includes a single motor (not shown) that is coupled to a multi-output
transmission assembly 11. The power seat adjuster 10 is adapted for providing the desired
adjustability of the seat assembly. The transmission assembly 11 includes a housing (not

shown) and an input shaft 12 driven by the motor. First and second drive gears 14, 16 are

mounted on the input shaft 12 for rotation therewith. The first drive gear 14 actuates or
drives a first gear set 18. The first gear set 18 is comprised of a plurality of gears 18.1, 18.2,
18.3, 18.4, 18.5, 18.6, 18.7 and a first ring gear 18.8. More specifically, the first drive gear
|4 meshingly engages a first gear 18.1; a step down portion 19.1 of the first gear 18.1
meshingly engages a second gear 18.2; a step down portion (not shown) of the second gear
18.2 meshingly engages a third gear 18.3; a step down portion (not shown) of the third gear
18.3 meshingly engages the first ring gear 18.8; the first ring gear 18.8 meshingly engages

707908US



1 O

[5

20

30

CA 02761044 2011-12-06

fourth and fifth gears 18.4, 18.5; step down portions (not shown) of the fourth and fifth gears
18.4, 18.5 meshingly engage a sixth gear 18.6; and a step down portion 19.6 of the sixth gear

meshingly engages a seventh gear 18.7.

[0019] The second drive gear 16 actuates or drives a second gear set 22. The second
gear set 22 is comprised of a plurality of gears 22.1, 22.2, 22.3, 22.4, 22.5, 22.6, 22.7 and a
second ring gear 22.8. More specifically, the second drive gear 16 meshingly engages a
reverse idler gear 20, which in turn meshingly engages an eighth gear 22.1; a step down
portion 23.1 of the eighth gear 22.1 meshingly engages a ninth gear; 22.2; a step down
portion 23.2 of the ninth gear 22.2 meshingly engages a tenth gear 22.3; a step down portion
23.3 of the tenth gear 22.3 meshingly engages the second ring gear 22.8; the second ring gear
22.8 meshingly engages eleventh and twelfth gears 22.4, 22.5; step down portions 23.4, 23.5
of the eleventh and twelfth gears 22.4, 22.5 meshingly engage a thirteenth gear 22.6; and a
step down portion (not shown) of the thirteenth gear 22.6 meshingly engages a fourteenth

oear 22.7.

[0020] The transmission assembly 11 also includes four output shafts, namely, a first
output shaft 24, a second output shaft 26, a third output shaft 28, and a fourth output shatt 30.
The first gear set 18 selectively drives each output shaft 24, 26, 28, 30 in a first rotational
direction, for example, counterclockwise when viewed from Figure 1. The second gear set
22 selectively drives each output shaft 24, 26, 28, 30 in a second rotational direction, for
example, clockwise when viewed from Figure 1. Each output shaft 24, 26, 28, 30 includes an
inner shaft portion 32 extending through and fixed to an outer shaft portion 34. The inner
shaft portion 32 of each one of the first, second, third, and fourth output shafts 24, 26, 28, 30
is operatively coupled to an adjustment device for moving a portion of the seat assembly. For
example, the inner shaft portion 32 of the first output shaft 24 is operatively coupled to a pair

of seat track drives (not shown) for moving the seat assembly fore and aft. The inner shaft

portion 32 of the second output shaft 26 is operatively coupled to a front lift drive (not
shown) for lifting or tilting a front end of a seat cushion. The inner shaft portion 32 of the
third output shaft 28 is operatively coupled to a rear lift drive (not shown) for lifting a rear
end of the seat cushion. The inner shaft portion 32 of the fourth output shaft 30 is operatively

coupled to a recliner drive (not shown) for pivoting a seat back relative to the seat cushion.

[0021] Referring to Figure 3, the outer shaft portion 34 of each output shaft 24, 26,

28. 30 includes three male spline locks that are laterally spaced apart, namely, a first male

5
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spline lock 35.1, a second male spline lock 35.2, and a third male spline lock 35.3. The third
male spline lock 35.3 is disposed laterally between the first and second male spline locks
35.1, 35.2. First and second collars 36, 38 are slidably mounted on the outer shaft portion 34
of each output shaft 24, 26, 28, 30, as shown in Figures 1 and 2. The first gear 18.1 includes
a shoulder 39.1 that is internally splined. The first collar 36 is externally splined and is
engaged with the internal splines of the shoulder 39.1 of the first gear 18.1 to rotate
therewith. The first collar 36 also includes a first female spline lock (not shown) that is
adapted for selectively engaging with the first male spline lock 35.1 on the outer shaft portion
34 of the first output shaft 24. Similarly, the eighth gear 22.1 includes a shoulder 40.1 that is
internally splined. The second collar 38 is externally splined and is engaged with the internal
splines of the shoulder 40.1 of the eighth gear 22.1 to rotate therewith. The second collar 38

also includes a second female spline lock (not shown) that is adapted for selectively engaging

with the second male spline lock 35.2 on the outer shaft portion 34 of the first output shaft 24.

[0022] Each of the second, third, and fourth output shafts 26, 28, 30 include similar
arrangements. More specifically, the fourth gear 18.4 includes a shoulder 39.4 that is
internally splined and is engaged with the external splines of the first collar 36 on the second
output shaft 26. Likewise, the eleventh gear 22.4 includes a shoulder 40.4 that is internally
splined and is engaged with the external splines of the second collar 38 on the second output
shaft 26. The fifth gear 18.5 includes a shoulder 39.5 that is internally splined and is engaged
with the external splines of the first collar 36 on the third output shaft 28. Likewise, the
twelfth gear 22.5 includes a shoulder (not shown) that is internally splined and 1s engaged
with the external splines of the second collar (not shown) on the third output shatt 28.
Finally, the seventh gear 18.7 includes a shoulder 39.7 that is internally splined and is
engaged with the external splines of the first collar 36 on the fourth output shaft 30.
Likewise, the fourteenth gear 22.7 includes a shoulder (not shown) that is internally splined

and is engaged with the external splines of the second collar (not shown) on the fourth output

shaft 30.

[0023] An actuator 41 with an actuation pin 42 is disposed along each one of the
output shafts 24, 26, 28, 30 generally between the first and second collars 36, 38. The
actuators 40 are prevented from rotating by the housing of the transmission assembly 11.
Referring to the actuator 41 on the first output shaft 24, the actuator 41 is coupled to each of

the first and second collars 36, 38 for slidably moving the first and second collars 36, 38
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laterally, as is described below. The actuator 41 is operable between a neutral position, a first
position disposed laterally away from the neutral position toward the first gear 18.1, and a
second position disposed laterally away from the neutral position toward the eighth gear 22.1.
The housing of the transmission assembly 11 may include stops that determine the first and
second positions of the actuator 41. The actuator 41 includes a third female spline lock (not
shown) that is adapted for engaging with the third male spline lock 35.3 on the outer shatt
portion 34 of the first output shaft 24. In the neutral position, the actuator 41 1s engaged with
the third male spline lock 35.3, the first collar 36 is disengaged from the first male spline lock
35.1, and the second collar 38 is disengaged from the second male spline lock 35.2 such that
the first output shaft 24 does not rotate. With the actuator 41 in the neutral position and in
response to rotation of the input shaft 12, the first collar 36 rotates with rotation of the first
gear 18.1 and the second collar 38 rotates with rotation of the eighth gear 22.1, but the first

output shaft 24 remains stationary.

0024] [n response to moving the actuator 41 laterally to the first position, the first
and second collars 36, 38 move with the actuator 41 along the outer shaft portion 34 of the
first output shaft 24. The actuator 41 disengages from the third male spline lock 35.3 and
urges the first collar 36 to engage with the first male spline lock 35.1 on the outer shaft
portion 34 of the first output shaft 24. With the actuator 41 in the first position such that the
first collar 36 is engaging the first male spline lock 35.1, the first output shaft 24 is rotated in

the counterclockwise direction by rotation of the first gear 18.1 in response to rotation of the

input shaft 12.

[0025] Alternatively, in response to moving the actuator 41 laterally to the second
position, the first and second collars 36, 38 move with the actuator 41 along the outer shaft
portion 34 of the first output shaft 24. The actuator 41 disengages from the third male spline

lock 35.3 and urges the second collar 38 to engage with the second male spline lock 35.2 on

the outer shaft portion 34 of the first output shaft 24. With the actuator 41 in the second
position such that the second collar 38 is engaging the second male spline lock 33.2, the first
output shaft 24 is rotated in the clockwise direction by rotation of the eighth gear 22.1 in
response to rotation of the input shaft 12. Similar operation is contemplated for the actuators

41 on each of the second, third, and fourth output shafts 26, 28, 30.

[0026] In a second embodiment of the invention, shown in Figures 4 through 6, a

power seat adjuster 100 for a motor vehicle seat assembly includes a single motor (not
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shown) that is coupled to a multi-output transmission assembly 102. Only a portion of the
multi-output transmission assembly 102 is shown in the Figures. The transmission assembly
102 includes a housing (not shown) and an input shaft (not shown) driven by the motor. First
and second drive gears (not shown) are mounted on the input shaft for rotation therewith.
The first drive gear drives a first input gear 104 in a first rotational direction, for example,
clockwise. The first input gear 104 inciudes a neck 106 extending laterally therefrom. The
second drive gear drives a second input gear 108 in a second rotational direction, for
example, counterclockwise. More specifically, the second drive gear meshingly engages a
reverse idler gear (not shown), which in turn meshingly engages the second input gear 108.
The second input gear 108 includes a neck 110 extending laterally therefrom. The neck 106
of the first input gear 104 extends within the neck 110 of the second input gear 108, as shown
in Figures SA through 6, however, the first and second input gears 104, 108 are not fixed
together. As such, the first and second input gears 104, 108 are free to rotate in opposite

directions.

[0027] The transmission assembly 102 also includes an output shaft 112 that extends
laterally through the necks 106, 110 of the respective first and second input gears 104, 108.
The output shaft 112 includes an inner shaft portion 114 extending through and fixed to an
outer shaft portion 116. The inner shaft portion 114 of the output shaft 112 is adapted to be
operatively coupled to an adjustment device of the seat assembly. For example, the
adjustment device can be a seat track drive for moving the seat assembly fore and aft, a front
lift drive for lifting or tilting a front end of a seat cushion, a rear lift drive for lifting or tilting

a rear end of the seat cushion, or a recliner drive for pivoting a seat back relative to the seat

cushion.

[0028] The outer shaft portion 116 of the output shaft 112 includes two male spline

locks that are laterally spaced apart, namely, a first male spline lock 118 and a second male
spline lock 120. The first male spline lock 118 is disposed toward the first and second input
gears 104, 108 and the second male spline lock 120 is disposed away from the first and
second input gears 104, 108. First and second collars 122, 124 are slidably mounted on the
outer shaft portion 116 of the output shaft 112. More specifically, the first collar 122 i1s
disposed within the second collar 124 and includes a flange 126 that is received by the second

collar 124 to couple the first and second collars 122, 124 together. The first and second
collars 122, 124 are coupled together such that they move laterally along the output shaft 112
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as a single unit, however, like the first and second input gears 104, 108, the first and second
collars 122, 124 are free to rotate in opposite directions. As such, the first collar 122 rotates
with the first input gear 104 in the clockwise direction and the second collar 124 rotates with

the second output gear 108 in the counterclockwise direction, as is described below.

[0029] The neck 106 of the first input gear 104 is internally splined. The first collar
122 is externally splined and is engaged with the internal splines of the neck 106 such that the
first collar 122 rotates with the first input gear 104 in the clockwise direction. The splined
engagement allows the first collar 122 to move laterally relative to the first input gear 104.
The first collar 122 also includes a first female spline lock 128 that is adapted for selectively

engaging with the first male spline lock 118 on the outer shaft portion 116 of the output shaft

112,

[0030] The neck 110 of the second input gear 108 is externally splined. The second
collar 124 is internally splined and is engaged with the external splines of the neck 110 such
that the second collar 124 rotates with the second input gear 108 in the counterclockwise
direction. The splined engagement allows the second collar 124 to move laterally relative to
the second input gear 108. The second collar 124 also includes a second female spline lock
130 that is adapted for selectively engaging with the second male spline lock 120 on the outer

shaft portion 116 of the output shatt 112.

[0031] An actuator 132 with an actuation pin 134 and a backplate 136 1s coupled to
the second collar 124 for slidably moving the first and second collars 122, 124 laterally, as 1s
described below. The first and second collars 122, 124 are free to rotate relative to the
actuator 132. The actuator 132 itself is prevented from rotating by the housing of the
transmission assembly 102. The actuator 132 is operable between a neutral position, shown
in Figure 5A, a first position disposed laterally away from the neutral position toward the first
and second input gears 104, 108, shown in Figure 5B, and a second position disposed
laterally away from the neutral position and away from the first and second input gears 104,
108, shown in Figure 5C. The housing of the transmission assembly 102 may include stops
that determine the first and second positions of the actuator 132. The backplate 136 includes
a third female spline lock 138 that is adapted for selectively engaging with the second male
spline lock 120 on the outer shaft portion 116 of the output shaft 112. In the neutral position,
the actuator 132, and more specifically the third female spline lock 138 in the backplate 136,
is engaged with the second male spline lock 120 such that the output shaft 112 does not

9
707908US



[0

1S

20

30

CA 02761044 2011-12-06

rotate. With the actuator 132 in the neutral position, the first collar 122 is disengaged from
the first male spline lock 118 on the outer shaft portion 116 of the output shaft 112 and the
second collar 124 is disengaged from the second male spline lock 120 on the outer shaft
portion 116 of the output shaft 112. Further, with the actuator 132 in the neutral position and
in response to rotation of the input shaft, the first collar 122 rotates with the first input gear
104 and the second collar 124 rotates with the second input gear 108, but the output shatt 112

remains stationary.

[0032] In response to moving the actuator 132 laterally to the first position, as shown
in Figure 5B, the first and second collars 122, 124 move with the actuator 132 along the
output shaft 112 toward the first and second input gears 104, 108. The third female spline
lock 138 disengages from the second male spline lock 120 and urges the first female spline
lock 128 in the first collar 122 to engage with the first male spline lock 118 on the outer
portion 116 of the output shaft 112. With the actuator 132 in the first position such that the
first collar 122 is engaging the first male spline lock 118, the output shaft 112 is rotated by

the first input gear 104 in the clockwise direction in response to rotation of the input shaft.

[0033] Alternatively, in response to moving the actuator 132 laterally to the second
position, as shown in Figure 5C, the first and second collars 122, 124 move with the actuator
132 along the output shaft 112 away from the first and second input gears 104, 108. The
third female spline lock 138 disengages from the second male spline lock 120 and urges the
second female spline lock 130 in the second collar 124 to engage with the second male spline
lock 120 on the outer portion 116 of the output shaft 112. With the actuator 132 in the
second position such that the second collar 124 is engaging the second male spline lock 120,
the output shaft 112 is rotated by the second input gear 108 in the counterclockwise direction

in response to rotation of the input shaft.

[0034] The invention has been described here in an illustrative manner, and it is to be
understood that the terminology used is intended to be in the nature of words of description
rather than limitation. Many modifications and variations of the present invention are
possible in light of the above teachings. It is, therefore, to be understood that within the
scope of the appended claims, the invention may be practiced other than as specifically

enumerated within the description.

10
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What is claimed:

. A multi-output transmission assembly for a power seat adjuster, said multi-

output transmission assembly comprising:
a first gear set;
a second gear set;

a first output shaft;

a first collar slidably coupled to said first output shaft and rotated by said first gear set

in a first rotational direction, wherein said first collar is selectively engaged with said first

output shaft for rotating said first output shaft;

a second collar slidably coupled to said first output shaft and rotated by said second

oear set in a second rotational direction, opposite said first rotational direction, wherein said

second collar is selectively engaged with said first output shaft for rotating said first output

shaft; and

a first actuator coupled to said first and second collars for sliding said first and second

collars along said first output shaft;

wherein said first actuator moves between a neutral position preventing rotation of
said first output shaft, a first position wherein said first collar is engaged with said first output
shaft to rotate said first output shaft in said first rotational direction in response to actuation
of said first gear set, and a second position wherein said second collar is engaged with said

first output shaft to rotate said first output shaft in said second rotational direction in response

to actuation of said second gear set.

2. The multi-output transmission assembly set forth in claim 1 including an input
shaft that actuates said first gear set to rotate said first collar in said first rotational direction
and simultaneously actuates said second gear set to rotate said second collar in said second

rotational direction in response to rotation of said input shatft.

3. The multi-output transmission assembly set forth in claim 2 wherein said first
and second collars rotate relative to said first output shaft when said first actuator is in said

neutral position.

i1
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4. The multi-output transmission assembly as set forth in claim 3 wherein said
first output shaft includes a first male spline lock, a second male spline lock, and a third male
spline lock disposed laterally between said first and second male spline locks, and wherein
said first actuator is engaged with said third male spline lock when said first actuator is in
said neutral position, said first collar is engaged with said first male spline lock when said

first actuator 1s in said first position, and said second collar is engaged with said second male

spline lock when said first actuator is in said second position.

5. The multi-output transmission assembly set forth in claim 4 including a
second output shaft, a third collar slidably coupled to said second output shaft and selectively
engaged with said second output shaft for rotating said second output shaft, and a fourth
collar slidably coupled to said second output shaft and selectively engaged with said second
output shaft for rotating said second output shaft, wherein said second output shaft is

rotatable in said first and second rotational directions independently of said first output shaft.

6. The multi-output transmission assembly set forth in claim § including a
second actuator coupled to said third and fourth collars for sliding said third and fourth
collars along said second output shaft, wherein said second actuator moves between a neutral
position preventing rotation of said second output shaft, a first position wherein said third
collar is engaged with said second output shaft to rotate said second output shaft in said first
rotational direction in response to rotation of said input shaft, and a second position wherein
said fourth collar is engaged with said second output shaft to rotate said second output shaft

in said second rotational direction in response to rotation of said input shaft.

7. The multi-output transmission assembly set forth in claim 6 including a third
output shaft, a fifth collar slidably coupled to said third output shaft and selectively engaged
with said third output shaft for rotating said third output shaft, and a sixth collar slidably
coupled to said third output shaft and selectively engaged with said third output shaft for
rotating said third output shaft, wherein said third output shaft is rotatable in said first and

second rotational directions independently of said first and second output shafts.

8. The multi-output transmission assembly set forth in claim 7 including a third
actuator coupled to said fifth and sixth collars for sliding said fifth and sixth collars along
said third output shaft, wherein said third actuator moves between a neutral position

preventing rotation of said third output shaft, a first position wherein said fifth collar is
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engaged with said third output shaft to rotate said third output shaft in said first rotational
direction in response to rotation of said input shaft, and a second position wherein said sixth

collar 1s engaged with said third output shaft to rotate said third output shaft in said second

rotational direction in response to rotation of said input shaft.

9. The multi-output transmission assembly set forth in claim 8 including a fourth
output shaft, a seventh collar slidably coupled to said fourth output shaft and selectively
engaged with said fourth output shaft for rotating said fourth output shaft, and an eighth
collar slidably coupled to said fourth output shaft and selectively engaged with said fourth
output shaft for rotating said fourth output shaft, wherein said fourth output shaft is rotatable
in said first and second rotational directions independently of said first, second, and third

output shafts.

10.  The multi-output transmission assembly set forth in claim 9 including a fourth
actuator coupled to said seventh and eighth collars for sliding said seventh and eighth collars
along said fourth output shaft, wherein said fourth actuator moves between a neutral position
preventing rotation of said fourth output shaft, a first position wherein said seventh collar is
engaged with said fourth output shaft to rotate said fourth output shaft in said first rotational
direction in response to rotation of said input shaft, and a second position wherein said eighth
collar 1s engaged with said fourth output shaft to rotate said fourth output shaft in said second

rotational direction in response to rotation of said input shaft.

1.  The multi-output transmission assembly set forth in claim 10 wherein said first
gear set includes a first gear meshingly engaging a second gear, said second gear meshingly
engaging a third gear, said third gear meshingly engaging a first ring gear, said first ring gear
meshingly engaging fourth and fifth gears, at least one of said fourth and fifth gears
meshingly engaging a sixth gear, and said sixth gear meshingly engaging a seventh gear,
wherein said first gear is coupled with said first collar for rotating said first collar, said fourth
gear is coupled with said third collar for rotating said third collar, said fifth gear is coupled
with said fifth collar for rotating said fifth collar, and said seventh gear is coupled with said

seventh collar for rotating said seventh collar.

12.  The multi-output transmission assembly set forth in claim 11 wherein said

input shaft includes a first drive gear meshingly engaging said first gear.

13
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13.  The multi-output transmission assembly set forth in claim 12 wherein said
second gear set includes an eighth gear meshingly engaging a ninth gear, said ninth gear
meshingly engaging a tenth gear, said tenth gear meshingly engaging a second ring gear, said
second ring gear meshingly engaging eleventh and twelfth gears, at least one of said eleventh
and twelfth gears meshingly engaging a thirteenth gear, and said thirteenth gear meshingly
engaging a fourteenth gear, wherein said eighth gear 1s coupled with said second collar for

rotating said second collar, said eleventh gear is coupled with said fourth collar for rotating
said fourth collar, said twelfth gear is coupled with said sixth collar for rotating said sixth

collar, and said fourteenth gear is coupled with said eighth collar for rotating said eighth

collar.

14, The multi-output transmission assembly set forth in claim 13 wherein said
input shaft includes a second drive gear meshingly engaging an idler gear, said idler gear

meshingly engaging said eighth gear.

15. A multi-output transmission assembly for a power seat adjuster, said multi-

output transmission assembly comprising:

a first input gear selectively rotatable in a first rotational direction;

a second input gear selectively rotatable in a second rotational direction,

opposite said first rotational direction;

an output shaft;

a first collar slidably coupled to said output shaft and rotated in said first
rotational direction by said first input gear, wherein said first collar is selectively engaged

with said output shaft for rotating said output shaft;

a second collar slidably coupled to said output shaft and rotated in said second
rotational direction by said second input gear, wherein said second collar i1s selectively

engaged with said output shaft for rotating said output shaft; and

an actuator coupled to said first and second collars for sliding said first and

second collars along said output shatft;
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wherein said actuator moves between a neutral position preventing rotation of
sald output shaft, a first position wherein said first collar is engaged with said output shaft to
rotate said output shaft in said first rotational direction in response to rotation of said first
input gear 1n said first rotational direction, and a second position wherein said second collar is
engaged with said output shaft to rotate said output shaft in said second rotational direction in

response to rotation of said second input gear in said second rotational direction.

16.  The multi-output transmission assembly as set forth in claim 15 wherein said

first and second collars rotate relative to said output shaft when said actuator is in said neutral

position.

7.  The multi-output transmisston assembly as set forth in claim 16 wherein said
output shaft includes a first male spline lock and a second male spline lock, said first and
second male spline locks laterally spaced apart, and wherein said first collar includes a first
female spline lock for selectively engaging said first male spline lock when said actuator is in
said first position, and wherein said second collar includes a second female spline lock for

selectively engaging said second male spline lock when said actuator is in said second

position.

18.  The multi-output transmission assembly as set forth in claim 17 wherein said
actuator includes a third female spline lock for selectively engaging said second male spline

lock when said actuator is-in said neutral position.

19.  The multi-output transmission assembly as set forth in claim 18 wherein said
first input gear includes a first neck and said second input gear includes a second neck, said

first neck extending axially within said second neck.

20.  The multi-output transmission assembly as set forth in claim 19 wherein said
first neck 1s internally splined and said first collar i1s externally splined for splined
engagement with said first neck, and wherein said second neck is externally splined and said

second collar is internally splined for splined engagement with said second neck.

21.  The multi-output transmission assembly as set forth in claim 20 wherein said

first collar extends axially within said second collar, and wherein said output shaft extends

axially through said first neck and said first collar.

I3
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