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ROTARY SHIFTER WITH SELECTIVE
LOCKING AND POSITION RESET

TECHNICAL FIELD

[0001] The present disclosure relates generally to a gear
shift system for a vehicle transmission.

BACKGROUND

[0002] In some vehicles, a gear shiit lever 1n a passenger
compartment of the vehicle can be moved by an operator of
the vehicle to shift the vehicle transmission between its park
gear and other gears, such as reverse, neutral and forward
drive gears. The shift lever 1s mechanically coupled to the
transmission through a cable that transmits the shift lever
movement to a transmission shift mechanism. Other
vehicles use a so-called ““shift-by-wire” system wherein an
operator shift lever or shift control unit 1s not physically
coupled to the transmission shift mechanism by a cable.
Instead, the shift control unit 1s electrically coupled to a shaft
actuator that 1s arranged to shift the transmission upon
receipt of a signal from the shift control unit that a trans-
mission gear shift 1s desired by the operator. It may be
desirable, 1n at least some circumstances, to selectively
prevent movement of the shift lever to prevent shifting the
transmission at least until certain conditions are satisfied.
For example, to shift the transmission out of park, a vehicle
brake may need to be depressed or some other driver action
may be needed. In some instances, it may be desirable to
shift the transmission without a user command to do so.

SUMMARY

[0003] In at least some implementations a shifter for a
vehicle transmission includes a selector body rotatable
among multiple positions, a drive member rotatable among
multiple positions and a retainer. The retainer 1s movable
between a first position 1n which the retainer prevents
rotation of the selector body, and a second position 1n which
the retainer permits rotation of the selector body. During a
portion of the range of rotation of the drive member, the
drive member drives the retainer from one or both of the first
position and the second position to the other of the first
position and second position, and the drive member selec-
tively engages the selector body to rotate the selector body.
[0004] In at least some implementations, the drive mem-
ber may include a first drive surface that engages the retainer
to move the retainer relative to the selector body. The first
drive member also may include a first area and, when the
first area 1s aligned with the retainer, the retainer 1s at a first
distance from the selector body and the drive member
includes a second area and, when the second area 1s aligned
with the retainer, the retainer is at a second distance from the
selector body that 1s different than the first distance. The
drive member may include a cam surface arranged between
the first area and the second area. The first area and second
area may be circumierentially spaced apart and the retainer
may move 1n an axial direction relative to the selector body
when the drive member 1s rotated from a first position
wherein the first area 1s aligned with the retainer to a second
position wherein the second area 1s aligned with the retainer.
[0005] In at least some implementations, the drive mem-
ber includes a retaining surface engageable with the retainer
to hold the retainer in either the first position or second
position. The drive member may be coaxial with the selector
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body and rotatable about the same axis as the selector body.
The drive member may include a second drive surface
selectively engageable with the selector body to rotate the
selector body upon rotation of the drive member when the
second drive surface 1s engaged with the selector body. The
drive member may be annular and arranged radially out-
wardly from the selector body.

[0006] In at least some implementations, the shifter may
also 1nclude an actuator coupled to the drive member to
rotate the drive member relative to the retainer and the
selector body. One or more gears may be arranged between
the actuator and the drive member to increase the rotational
speed or the torque between the actuator and the drive
member. And the drive member may include teeth arranged
to be meshed with teeth of a gear driven for rotation by the
actuator. To provide a torque increase at the drive member,
the drive member may be larger than the gear with which 1t
1s meshed.

[0007] In at least some implementations, a shifter for a
vehicle transmission includes a selector body rotatable about
an axis and among multiple positions to shift among gears
in the transmission, a rotary actuator operable 1n both rotary
directions, a drive member rotatable by the actuator about
the axis and among multiple positions, and having a first
drive surface that i1s inclined axially and a second drive
surface and a retainer. The retainer 1s movable between a
first position 1n which the retainer prevents rotation of the
selector body, and a second position 1n which the retainer
permits rotation of the selector body. During a portion of the
range of rotation of the drive member the first drive surface
engages the retainer to axially move the retainer from the
first position to the second position. And during a portion of
the range of rotation of the drive member the second drive
surface engages the selector body to rotate the selector body
with the drive member.

[0008] In at least some implementations, the retainer,
when 1n the first position, overlaps a portion of the selector
body to prevent rotation of the selector body 1n at least one
direction. The retainer, when 1n the second position, may be
spaced from the selector body to permit rotation of the
selector body relative to the retainer. The selector body may
include an outwardly extending tab or other surface arranged
to be engaged by the second drive surface. In at least some
implementations, the drive member rotates relative to the
selector body when the second drive surface 1s not engaged
with the selector body.

BRIEF DESCRIPTION OF THE DRAWINGS

[0009] The following detailed description of some 1mple-
mentations of a shifter will be set forth with regard to the
accompanying drawings, in which:

[0010] FIG. 1 1s a top perspective view of a portion of a
rotary shifter assembly with a first cover of a housing
removed to show internal components;

[0011] FIG. 2 1s a bottom perspective view of the shifter
assembly with a second cover of the housing removed to
show internal components;

[0012] FIG. 3 1s a perspective view of a portion of the
shifter assembly removed from the housing, showing the
shifter 1n a first position and a retainer in a first position;

[0013] FIG. 4 1s an enlarged, perspective and sectioned
view of a portion of the shifter assembly mounted within the
housing and showing the retainer in the first position;
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[0014] FIG. S 1s an enlarged, fragmentary view showing
the retainer in the first position;

[0015] FIG. 6 1s a view similar to FIG. 5 showing the
retainer 1n the second position;

[0016] FIG. 7 1s a view similar to FIG. 3 showing the
shifter 1in the first position and the retainer in the second
position;

[0017] FIG. 8 1s a view similar to FIG. 7 showing the
shifter mn a second position and the retainer 1n the second
position;

[0018] FIG. 9 1s a view similar to FIG. 8 showing the
shifter in a third position and the retainer in the second
position;

[0019] FIG. 10 1s a view similar to FIG. 9 showing the
shifter in the third position and the retainer in the first
position;

[0020] FIG. 11 1s a view similar to FIG. 10 showing the
shifter 1n a fourth position and the retainer in the second
position;

[0021] FIG. 12 15 a perspective view of the shifter assem-
bly taken from a different angle and showing the shifter in
the fourth position and a reset actuator in a first position;
[0022] FIG. 13 1s a view similar to FIG. 12 showing the
shifter 1n the first position and the reset actuator in a second
position; and

[0023] FIG. 14 1s a view similar to FIG. 3 showing the
shifter in the first position and the retainer in the first
position.

DETAILED DESCRIPTION

[0024] Referring in more detail to the drawings, FIGS. 1
and 2 1illustrate a rotary gear shifter 10 that may be used to
shift among various gears of a transmission 11. In at least
some 1mplementations, the shifter 10 1s not directly
mechanically coupled to the transmission 11 and instead
communicates electrically with an actuator 13 coupled to the
transmission 11 that, in turn, causes a change 1n the selected
transmission gear in a so-called shift-by-wire system. The
shifter 10 may include a first shift member, such as a dial,
knob or other rotary selector (shown diagrammatically and
transparent in FIG. 3), that may be manually rotated by a
user through multiple positions corresponding to multiple
gears of the vehicle transmission. By way of non-limiting
examples, the selector 12 may include and be rotated to one
or more positions that correspond to park, reverse, neutral
and drive gears of the vehicle transmission 11.

[0025] The selector 12 may be mounted to a housing 14
(only part of which 1s shown to better illustrate internal
components) that 1s arranged to be mounted within a vehicle.
The housing 14 may have a base 18, a first cover (not shown)
or bezel coupled to the base, and a second cover 19 to define
an at least partial enclosure for the selector 12 and related
shifter components, as set forth below. The first cover may
be at least partially exposed within a vehicle passenger
compartment and which may surround or partially cover the
rotary selector 12, which may be carried by the housing 14
for rotation relative to the housing about a central axis 20.
[0026] As shown in FIGS. 1 and 2, a selector body 22 may
be carried by the base 18 for rotation about the axis 20. A
knob 24 (shown diagrammatically in FIG. 3) or other portion
of the selector 12 engageable by a user may be coupled to
or formed 1n the same piece of material as the selector body.
As shown 1n FIGS. 3 and 4, the selector body 22 1s generally
disc-shaped, with an upper face 26 facing the knob 24, a
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lower face 28 that faces 1n the opposite direction (e.g. toward
the base 18 or bottom cover 19 of the housing 14) and an
axially and circumierentially extending sidewall 30 at the
radial outer surface of the selector body 22. The selector
body 22 may include one or more stop surfaces 32. In the
implementation shown, the stop surfaces 32 are defined by
volds 34 in the selector body 22 that are open to the lower
face 28 of the selector body. In the example shown, there are
two voids and they are labelled 34a and 34H in various
figures. The stop surfaces 32 may extend axially and radially
and provide a surface engageable by another component to
selectively prevent rotation of the selector body 22 as set
forth 1n more detail below.

[0027] As shown in FIGS. 2-14, to selectively control

rotation of the selector 12, the shifter 10 includes an actuator
and retainer assembly 36. The actuator and retainer assem-
bly 36 may include a retainer 38 selectively positionable to
prevent rotation of the selector body 22 and an actuator 40
that selectively drives the retainer and the selector body. The
retainer 38 may be carried by the housing 14 and, as shown
in FIG. 4, may include a body 42 slidably received 1n a
cavity 44 of the housing base 18 for movement relative to
the selector body 22. In at least some implementations, the
retainer 38 1s driven by the actuator 40 between a first
position in which rotation of the selector body 22 1s inhibited
or prevented and a second position in which the selector
body 22 may be rotated to cause a transmission gear change.
In the example shown in the drawings, the retainer 38 1is
slidably movable along a straight, linear path between the
first and second positions, and the path 1s parallel to the axis
20 of rotation of the selector body 22. Further, the retainer
38 1s urged toward 1ts first position by a biasing member
such as a spring 46 received between the housing 14 and the
retainer 38. Thus, unless the actuator 40 moves the retainer
38 to or toward its second position against the force of the
spring 46, the spring will tend to displace the retainer to or
toward 1ts first position. Of course, other arrangements may
be used including but not limited to arrangements wherein
the retainer 38 does not move linearly or parallel to the axis
20, wherein the actuator 40 moves the retainer 38 to both the
first and second positions without a biasing member or
wherein the retainer 1s biased toward the second position and
the retainer moves the retainer to the first position against the
force of the biasing member. The retainer 38 includes a drive
feature engageable a drive member 50 of other actuating
member to permit the actuator to drive the retainer as
described above and below. In at least some 1mplementa-
tions, the retainer 38 includes a follower 48 engageable by
a cam or cam surface moved relative to the follower 48 by
the actuator 40.

[0028] The actuator 40 may move the drive member 50
relative to the retainer 38 to selective engage and move the
retainer relative to the selector body 22. The actuator 40 may
be any desired form of rotary or linear actuator suitable to
move the drive member S0 relative to the retainer 38 as set
forth below. In the example shown, the actuator 40 1s a
reversible electric motor that 1s coupled to the drive member
50 to rotate the drive member 1n two opposed directions.

[0029] In at least some implementations, one or more
gears are provided between the drive member 50 and the
motor 40 to, for example, provide a speed or an increase in
torque between the motor and the drive member which may
permit use of a smaller, lighter, less powerful and less
expensive motor and/or provide a faster response in the
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shifter. In the example shown, a worm gear 54 or lead screw
1s driven by the motor 40 for rotation about an axis 56 that
1s not parallel to and may be perpendicular to the selector
axis 20. The worm gear 54 1s meshed with a first gear 58 that
drives a second gear 60 fixed to the first gear for co-rotation
with the first gear. The second gear 60 1s meshed with teeth
62 carried by or otherwise rotatably associated with the
drive member 50 so that the drive member co-rotates with
the second gear. The first gear 58 may be larger and have
more teeth than the second gear 60, if desired. The drive
member 50 may in turn have a larger diameter than the
second gear 60 (and the first gear 58) which provides a
torque increase between the second gear 60 and the drive
member 50. In at least some 1implementations, the gear ratio
between the first and second gears 58, 60 may be between
20:1 and 35:1, and the gear ratio between the second gear 60
and drive member 50 may be between 3:1 and 8:1. In at least
some 1mplementations, the drive member 50 1s coaxial with
the selector body 22, and the first gear 58 and second gear
60 rotate about an axis 64 that i1s radially offset from and
parallel to the selector axis 20. Other gear arrangements may
be used including but not limited to planetary gears, com-
pound planetary gears, wobble gears, bevel gears, efc.

[0030] The drive member 50 may be annular and may be
received around or axially spaced from the selector body 22.
In the example shown, the drive member 50 has a larger
outer diameter than the selector body 22 and 1s received
within an annular channel 66 (FIG. 2) 1n the base 18 of the
housing 14 and 1s located axially closer to the lower surface
28 of the selector body 22 than the upper surface 26. Of
course, the drive member 50 may be located closer to the
upper surface 26 and/or radially aligned with and outboard
of the selector body 22 1f desired.

[0031] In at least some implementations, the drive mem-
ber 50 includes or engages and drives a cam 68 relative to
the retainer 38, to actuate the retainer. In at least some
implementations, the cam 1s integral or formed 1n the same
body as the remainder of the drive member 50 and may be
defined by one or more cam surfaces 70 that are movable
relative to and selectively engageable with the retainer 38
(e.g. the follower 48 of the retainer 38) to move the retainer.
In the example shown, the drive member 50 has two cam
surfaces 70 that are inclined (e.g. axially) relative to the
selector axis 20 and circumierentially spaced apart. The cam
surfaces 70 are also aligned (e.g. radially relative to the axis
20) with the follower 48 of the retainer 38 and inclined 1n
opposite directions relative to the selector axis 20. In the
example shown, the cam surfaces 70 are axially inclined
with one end of each cam surface axially closer to the
selector body 22 than the other end of the cam surface. When
the drive member 50 1s rotated 1n one direction a first cam
surface 70 engages the retainer 38 (e.g. engages the follower
48) and moves the retainer toward the second position, and
when the drive member 50 1s rotated 1n the other direction
a second cam surface 70 engages the retainer 38 and moves
the retainer toward the second position.

[0032] As shown i FIGS. 5 and 6, the inclined cam
surfaces 70 may transition between a first area 72 of the
drive member 50 and a second area 74 of the drive member.
When the first area 72 1s aligned with the follower 48, the
retainer 38 1s at different distance from the selector body 22
than when the second area 74 1s aligned with the retainer 38
so that rotation of the drive member 50 relative to the
retainer displaces the retainer relative to the selector body
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22. At least one of the first and second areas 72, 74 may
include or be defined by a retaiming surface that engages the
retainer 38 (e.g. the retamner direction or a component
coupled to the retainer) to positively maintain a desired
position of the retainer relative to the selector body 22. A
first retaining surface 76 may be defined in the first area 72
and circumierentially between the cam surfaces 70, or
positioned elsewhere along the circumierential extent of the
drive member 50. And a second retaining surface 78 may be
rotationally or circumierentially outboard of or at the end of
either cam surface 70 opposite the first retaining surface 76.
Thus, 1n 1mplementations with two cam surfaces 70, the
drive member 50 may have two second retaining surfaces
78, each defined at a circumierential end of a respective one
of the cam surfaces 70. Both first and second retaining
surfaces 76, 78 need not be provided to engage the retainer
38. Instead, in one position of the retainer 38, the retainer
may engage another component, such as the selector body
22, without engaging the drive member 50 or cam. Then,
upon rotation of the drive member 50, a cam surface 70 and
or retaining surface of the drive member may engage the
retainer 38 to move the retainer away from the selector body
22. Thus, 1n either the first or second area 72, 74, the retainer
38 might not engage the drive member 50, 1n at least some
implementations. The remainder of the discussion of the
illustrated embodiments will be made as if the retainer 38
engages first and second retaining surfaces 76, 78 of the
drive member 50 1n both the first and second positions of the
retainer.

[0033] In at least some implementations, the first retaining
surface 76 1s defined by a portion of the drive member 50
that 1s axially closer to the selector body 22 than the
portion(s) of the drive member that defines the second
retaining surface(s) 78. When the first retaining surface 76 1s
aligned with the follower 48 of the retainer 38, the spring 46
1s able to displace the retainer 38 toward or 1nto engagement
with the selector body 22. When the second retaining surface
78 1s aligned with the follower 48, the drive member 50
moves the retainer 38 to 1ts second position, spaced from the
selector body 22, against the force of the spring 46. Of
course, the assembly could be arranged so that the opposite
movement of the retainer 38 occurs, or so that the retainer
38 moves radially as driven by radially variable cam sur-
faces and/or radially offset first and second retaining sur-
faces, among other possibilities.

[0034] In at least some implementations, as shown 1n
FIGS. 3-5, the retainer 38 may be positioned to prevent
rotation of the selector body 22 when the selector 12 1s in the
position corresponding to the transmission being in park. In
this position, the first retaining surface 76 of the drive
member 50 1s rotationally aligned with the follower 48 of the
retainer 38 and the spring 46 moves the retainer to the first
position. This position 1s achieved by causing the actuator 40
to rotate the drive member 50 to the position shown 1n FIG.
3. In this position, part of the retainer 38 axially and radially
overlaps at least one stop surface 32 of the selector body 22
to prevent rotation of the selector 12 1n at least one direction.
In the implementations shown, the retainer 38 1s partially
received within a first void 34qa 1n the selector body 22 that
includes rotationally or circumiferentially opposed stop sur-
faces 32 that engage the retainer 38 upon attempted rotation
of the selector 12 to prevent rotation of the selector in either
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direction. This holds the selector 12 1n the park position and
inhibits or prevents unintended shifting of the transmission

out of park.

[0035] 'To shift the transmission out of park, a driver may
have to take some action before rotating the selector 12, such
as applying a vehicle brake. Upon detection that the vehicle
brake has been applied (and/or other required step has been
performed or condition has occurred), the actuator 40 may
be energized to rotate the gears 54, 58, 60 and rotate the
drive member 50 1n a first direction relative to the retainer
38. Doing so engages a cam surface 70 with the follower 48
and drives the retainer 38 to i1ts second position in which the
retainer 1s not overlapped with and 1s spaced from the
selector body 22 so that the selector body may be rotated
relative to the retainer.

[0036] Similarly, 1n some 1instances, such as when a
vehicle transmission has been 1in the neutral gear position for
longer than a threshold time, it may be desirable to prevent
shifting out of neutral without the driver taking some
prerequisite action prior to rotating the selector 12. This 1s a
so-called neutral lock. Such driver action may be applying
the brake or pushing a button, for example. Upon detection
that the transmission has been in neutral for longer than the
threshold time, the actuator 40 may be commanded to rotate
the drive member 50 and drive the retainer 38 to the first
position wherein the retainer overlaps a stop surface 32 to
prevent rotation of the selector body 22. And upon detection
of the prerequisite driver action to shift out of neutral, the
actuator 40 may drive the retainer 38 to the second position
that permits the selector body 22 to be rotated relative to the
retainer 38 so that the selector 12 may be rotated to shiit the
transmission out of neutral. The stop surface 32 associated
with the position of the selector 12 when the transmission 1s
in neutral may be circumierentially offset from the stop
surface(s) 32 associated with the stop position. The neutral
position stop surfaces may be defined 1n a void 34b 1n the
selector body 22, or by circumierentially oflset stop surfaces
32 between which a portion of the retainer 38 1s received. In
this way, a single retainer 38 may be used to provide both the
park lock and neutral lock for the selector 12, as the selector
body 22 1s rotated relative to the retainer 38. Of course, other
arrangements are possible.

[0037] In at least some implementations, 1t may be desir-
able to move the selector 12 without driver 1input to cause a
transmission gear change. For example, 1f a vehicle 1s turned
ofl without first rotating the selector 12 to shift the trans-
mission to park, 1t may be desirable to automatically shift the
vehicle transmission nto park. In at least some implemen-
tations, 1n addition to (or instead of) driving the retainer 38,
the actuator assembly 36 may drive the selector body 22 to
change the position of the selector 12. In this regard, the
drive member 50 may include at least one second drive
surface 80 arranged to engage and rotate the selector body
22 during a portion of the rotation of the drive member 50.
The selector body 22 may include an engagement surface 82
that 1s engaged by the second drive surface 80 of the drive
member 50. In at least some 1implementations, the second
drive surface 80 1s defined by a projection that extends
outwardly from the drive member and toward the selector
body 22, and the engagement surface 1s defined by an
outwardly extending tab 82 fixed to or formed in one piece
with the selector body 22. In the example shown, the second
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drive surface 80 extends axially toward the selector body 22
and the tab 82 extends radially outwardly toward the drive
member 50.

[0038] 'To avoid changing the position of the selector 12
during normal locking and unlocking of the selector via the
retainer 38 as described above, the second drive surface 80
may be circumierentially offset from the tab 82 by an
angular amount suflicient to permit movement of the selec-
tor 12 among and between each of 1ts positions (e.g. park,
reverse, neutral and forward drive gear(s)) and to permit
rotation of the drive member 50 to actuate the retainer 38
without driving engagement of the second drive surface 80
with the tab 82. In the example shown, the second drive
surtace 80 1s offset from the tab 82 by an angle (relative to
axis 20) at least equal to the maximum rotation of the
selector body 22 between 1its first (e.g. park) and last (e.g.
drive) positions. In the example shown, the second drive
surface 80 1s offset from the first retaining surface 76 by
greater than 90 degrees, although other arrangements may be
used. In at least some implementations, the actuator 40,
through the drive member 50, may move the selector 12
from any position back to the position corresponding to
park. In other words, the second drive surface 80 1s arranged
to move the selector 12 through its full rotary range of
motion. In at least some 1mplementations, during normal
operation of the selector 12, the tab 82 and second drive
surface 30 are circumierentially spaced apart the greatest
amount when the selector 1s 1n the park position and are
closest together when the selector 1s 1n the position rotated
farthest from park (e.g. drive).

[0039] The shifter 10 may include one or more position
sensors to provide a positive indication of the position of one
or more components, such as the drive member 50 or
selector body 22. As shown in FIGS. 3, 7 and 8 (among
others), a first rotary position sensor element 84 may be
coupled to the second gear 60 and 1s shown as including a
magnet 86 recerved within a cavity of a magnet carrier 88
coupled to the second gear 60 for rotation with the second
gear. A corresponding sensor 90 (FIG. 4) may be carried by
or coupled to a circuit board 91 or other component and may
be a hall-effect or other type of sensor responsive to move-
ment of the magnet 86 as the second gear 60 rotates. Of
course, sensor types other than magnetic may be used, as
desired, including but not limited to optical and contact
based resistive sensors (e.g. potentiometers). The sensor 1s
thus able to determine the rotary position and movement of
the drive member 50 which 1s rotatably coupled to the
second gear 60. In this way, the position of the retainer 38
can be determined as a function of the position of the drive
member 50, and the relative position of the selector 12 can
be determined as a function of the position of the drive
member 50 when rotated to drive the selector 12 as noted
above. Whether the retamner 38 i1s in 1ts first or second
position can also be determined by a sensor element 96 (e.g.
a magnet) carried by the retainer, such as 1n a cavity 97, as
shown 1n FIG. 3. A sensor responsive to the movement of the
magnet 96 may be carried by the circuit board or otherwise
arranged as desired.

[0040] Another sensor element 92 (e.g. a magnet) may be
carried by the selector body 22 and another sensor 94 may
be provided on the circuit board 91 or otherwise, that 1s
responsive to the movement of the sensor element 92 during
rotation of the sensor element 92. In this way, the rotational
position of the selector body 22 may be determined so that
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the relative positions of the selector body 22 and the drive
member 50 may be known 1n the various positions of these
components.

[0041] The operation of the shifter 10 will now be
described. In FIG. 3, the shifter 10 1s shown i1n the first or
park position. In this position, the selector 12 1s 1n a first
position that corresponds to the transmission being in park,
the drive member 50 1s arranged so that the first retaining
surface 76 1s rotationally aligned with the retainer follower
48 and the retainer 38 1s in the first position in which the
retainer prevents rotation of the selector 12. In more detail,
the retainer 38 1s received within the first void 34a and
overlaps the stop surfaces 32 of the first void to prevent
rotation of the selector body 22.

[0042] 'To permit rotation of the selector 12 out of the park
position, as shown 1n FIGS. 6 and 7, the actuator 40 may be
energized to rotate the drive member 50 1n a first direction,
shown as clockwise 1n FIG. 7. This rotation of the drive
member 50 engages a cam surface 70 with the retainer
follower 48 and displaces the retainer 38 away from the
selector body 22, and may align a second retaining surface
78 with the follower 48 to hold the retainer in the second
position spaced from the selector body 22. Movement of the
retainer 38 to the second position may occur 1n response to
the driver taking some prerequisite action, such as actuating
a vehicle brake or otherwise. In this position of the retainer
38, the selector 12 may be rotated out of the park gear
without the retainer interfering or blocking rotation of the
selector body 22.

[0043] FIG. 8 1llustrates the selector 12 1n the second, or
reverse position wherein the selector body 22 has been
rotated out of the park position. This can be noted by
comparison of the position of the first void 34a 1n the views
of FIGS. 7 and 8. The retainer 38 remains 1n the second
position permitting rotation of the selector body 22 and
selector. In other words, the rotation of the selector 12 from
park to reverse may occur without any rotation of the drive
member S0 or actuator 40.

[0044] FIG. 9 1llustrates the selector 12 1n the third posi-
tion and retainer 38 held in 1ts second position. In this
position of the shifter 10, the vehicle transmission 1s in
neutral and the selector 12 may be rotated from the third
position back to the second position or into a fourth position
(corresponding to the transmission being in a forward drive
gear). In at least some implementations, 1 one or more
criteria are met, the actuator 40 may be actuated to rotate the
drive member 50 1n a second direction (counterclockwise 1n
FIG. 9) to align the first retaining surface 76 of the drive
member 50 with the retainer 38 so that the retainer may
move to 1ts first position, as shown in FIG. 10. In this
position, the retainer 38 1s received within the second cavity
34b 1n the selector body 22 and the retainer blocks rotation
of the selector 12 out of the third position. To subsequently
permit rotation of the selector 12 to shift the transmission out
of neutral, the actuator 40 1s actuated to drive the drive
member 50 1n the first direction to displace the retainer 38
to 1ts second position which 1s shown 1n FIG. 9. This may
occur, for example, when the driver has actuated the vehicle
brake or taken some other prerequisite action.

[0045] Adter this retainer movement, the selector 12 can be
rotated to the fourth or drive position, as shown 1n FIG. 11,
or to the second or first position. In the fourth position of the
selector 12, the retainer 38 1s 1n 1ts second position permit-
ting rotation of the selector.
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[0046] In atleast some implementations, when the selector
12 1s 1n a position other than the first position, the selector
12 may be reset to the first position as noted above. To do
this 1n the example shown, the actuator 40 drives the drive
member 50 until the second drive surface 80 engages the tab
82 of the selector body 22, as shown 1n FIG. 12, and then the
drive member 50 1s further rotated to rotate the selector body
22, as shown 1n FIG. 13. In FIG. 13, the selector 12 1s 1n 1ts
first position and the drive member 50 1s fully rotated with
the retainer 38 held 1n 1ts second position. Thus, the drive
member 50 1ncludes teeth 62 along a suflicient circumier-
ential extent to permit a desired rotation of the drive member
50 by the actuator 40 (via the second gear 60) to return the
selector 12 to 1ts first position. And the drive member 50 1s
arranged so that 1f the drive member rotates the first retain-
ing surface 76 into alignment with the retainer follower 48,
it does so during a portion of the rotation wherein the
retainer 38 1s not aligned with a cavity 34 or stop surface 32
of the selector body 22 so that the retainer does not engage
a stop surface and prevent rotation of the selector.

[0047] When the selector 12 reaches its desired position as
driven by the actuator 40 and drive member 50 (e.g. park, or
sometimes neutral to permit the vehicle to be more easily
towed), the drive member 50 may be reset to position the
second drive surface 80 in a desired position relative to the
tab 82 and permit subsequent rotation of the selector 12 by
a user. In at least some implementations, the drive member
50 1s rotated to align the first retaining surface 76 with the
retainer 48 follower so that the retainer 38 moves to its first
position. The selector 12 1s then in the park lock position,
and rotation of the selector out of park 1s prevented unless
the prerequisite action(s) are taken, as noted above. Thus,
the drive member 50 may be rotated in the first direction and
relative to the selector body 22 to the position shown in FIG.
14, which 1s the same position as shown 1n FIG. 3. As noted
above, the selector 12 could instead be rotated to a different
position, such as the neutral position shown in FIG. 9, and
the drive member 50 may be rotated to the position shown
in FIG. 10 to put the shifter into the neutral lock position, 1f
desired.

[0048] Accordingly, a drive member 50 may drive both a
retainer 38 relative to a selector 12 to selectively prevent
rotation of the selector and may also drive the selector
among various positions. The drive member 50 may be
driven by an actuator 40 that may be actuated 1n one or two
directions to rotate the drive member among its various
positions. Hence, a single actuator 40 may be used to enable
locking and unlocking of the shifter selector 12, and to drive
the selector from one position to another. The drive member
50 may be coaxial with the selector 12 and arranged adjacent
to the selector to provide a compact and eflicient arrange-
ment of the selector, and the actuator and retainer assembly.
[0049] While the forms of the mvention herein disclosed
constitute presently preferred embodiments, many others are
possible. It 1s not intended herein to mention all the possible
equivalent forms or ramifications of the invention. It 1s
understood that the terms used herein are merely descriptive,
rather than limiting, and that various changes may be made
without departing from the spirit or scope of the invention.

1. A shafter for a vehicle transmission, comprising:
a selector body rotatable among multiple positions;
a drive member rotatable among multiple positions; and

a retainer movable between a first position in which the
retainer prevents rotation of the selector body, and a
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second position 1n which the retainer permits rotation
of the selector body, and wherein, during a portion of
the range of rotation of the drive member, the drive
member drives the retainer from one or both of the first
position and the second position to the other of the first
position and second position, and the drive member
selectively engages the selector body to rotate the
selector body.

2. The shifter of claim 1 which also includes an actuator
coupled to the drive member to rotate the drive member
relative to the retainer and the selector body.

3. The shifter of claim 1 wherein the drive member
includes a first drive surface that engages the retainer to
move the retainer relative to the selector body.

4. The shifter of claim 1 wherein the drive member
includes a first area and, when the first area 1s aligned with
the retainer, the retainer 1s at a first distance from the selector
body and the drive member includes a second area and,
when the second area 1s aligned with the retainer, the retainer
1s at a second distance from the selector body that 1s different
than the first distance.

5. The shifter of claim 4 wherein the drive member
includes a cam surface arranged between the first area and
the second area.

6. The shifter of claim 4 wherein the first area and second
area are circumierentially spaced apart and the retainer
moves 1n an axial direction relative to the selector body
when the drive member i1s rotated from a first position
wherein the first area 1s aligned with the retainer to a second
position wherein the second area 1s aligned with the retainer.

7. The shifter of claim 1 wherein the drive member
includes a retaining surface engageable with the retainer to
hold the retainer in either the first position or second
position.

8. The shifter of claim 1 wherein the drive member 1s
coaxial with the selector body.

9. The shifter of claim 8 wherein the drive member
includes a second drive surface selectively engageable with
the selector body to rotate the selector body upon rotation of
the drive member when the second drive surface i1s engaged
with the selector body.

10. The shifter of claim 8 wherein the drive member 1s

annular and arranged radially outwardly from the selector
body.
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11. The shifter of claim 2 which includes one or more
gears arranged between the actuator and the drive member
to 1ncrease the rotational speed or the torque between the
actuator and the drive member.

12. The shifter of claim 11 wherein the drive member
includes teeth arranged to be meshed with teeth of a gear
driven for rotation by the actuator.

13. The shifter of claim 12 wherein the drive member 1s
larger than the gear with which 1t 1s meshed to provide a
torque 1ncrease between the drive member and the gear with
which 1t 1s meshed.

14. A shifter for a vehicle transmission, comprising:

a selector body rotatable about an axis and among mul-

tiple positions to shift among gears in the transmission;

a rotary actuator operable in both rotary directions;

a drive member rotatable by the actuator about the axis
and among multiple positions, and having a first drive
surface that 1s inclined axially and a second drive
surface; and

a retainer movable between a first position in which the
retainer prevents rotation of the selector body, and a
second position 1n which the retainer permits rotation
of the selector body, and wherein during a portion of
the range of rotation of the drive member the first drive
surface engages the retainer to axially move the retainer
from the first position to the second position, and
during a portion of the range of rotation of the drive
member the second drive surface engages the selector
body to rotate the selector body with the drive member.

15. The shifter of claim 14 which also includes a biasing
member acting on the retainer to bias the retainer toward the
first position.

16. The shifter of claim 14 wherein the retainer, when 1n
the first position, overlaps a portion of the selector body to
prevent rotation of the selector body 1n at least one direction.

17. The shifter of claim 16 wherein the retainer, when 1n
the second position, 1s spaced from the selector body to
permit rotation of the selector body relative to the retainer.

18. The shifter of claam 17 wherein the selector body
includes an outwardly extending tab arranged to be engaged
by the second drive member.

19. The shifter of claim 14 wherein the drive member
rotates relative to the selector body when the second drive
surface 1s not engaged with the selector body.
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