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ADJUSTABLE VEHICLE HEAD RESTRAINT
ASSEMBLY

BACKGROUND

This disclosure is related to a vehicle seat, and more par-
ticularly to an adjustable head restraint for a vehicle seat.
Vehicle head restraints extend above a seat back of a vehicle
seat. Known head restraints are typically adjustable in a ver-
tical direction. Some known head restraints are also adjust-
able in a longitudinal direction, i.e. in the direction of travel
for the vehicle.

Some known vehicle head restraints that are longitudinally
adjustable include a rack and pinion arrangement. One such
longitudinally adjustable head restraint includes a pinion that
is rotated by an operator turning a knob. Such an arrangement
includes a complicated locking mechanism to preclude
movement of the pinion with respect to the rack. Other head
restraints that are vertically adjustable also are known to
employ a rack and pinion assembly; however, these known
head restraints also include a complicated or cumbersome
locking mechanism.

SUMMARY

A vehicle head restraint assembly that can be adjustable in
a longitudinal direction includes a support frame, a stay, and
a rack and pinion assembly. The support frame can support a
head restraint cushion. The stay is configured to connect with
anassociated vehicle seat back. The rack and pinion assembly
connects with the support frame and the stay. The rack and
pinion assembly can be configured to allow for selective
movement of the support frame with respect to the stay along
a translational axis. The rack and pinion assembly includes a
pinion, a rack, and a locking cage. The pinion includes a
plurality of pinion teeth. The rack includes a plurality of rack
teeth. The rack teeth engage the pinion teeth when the support
frame moves in the translational axis with respect to the stay.
The locking cage selectively engages the rack and is spaced
from the rack teeth. The locking cage includes locking cage
teeth. When the locking cage is engaged with the rack, the
locking cage teeth engage the pinion teeth to inhibit move-
ment of the support frame with respect to the stay.

Another example of a vehicle head restraint assembly
includes a stay, a support frame, a rack, a pinion, and a load
bearing support. The stay is configured to connect with an
associated vehicle seat back. The support frame supports a
head restraint cushion. The support frame connects with the
stay in a manner that allows the support frame to selectively
move with respect to the stay. The rack connects with the
support frame and the stay. The pinion connects with the stay
and engages the rack. The load bearing support connects with
the stay and the rack. The load bearing support contacts the
rack offset from a rotational axis of the pinion.

Another example of a vehicle head restraint assembly
includes a stay, a pinion, a rack, a support frame, and move-
able locking cage. The pinion connects adjacent one end of
the stay. The rack engages the pinion. The support frame is
fixed to the rack for movement therewith. The moveable
locking cage is moveable between a first operating position
and a second operating position. When in the first operating
position, the support frame is precluded from moving with
respect to the frame. When in the second operating position,
the support frame is moveable with respect to the frame.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG.1is aperspective view of an upper portion of a vehicle
seat including a head restraint and a vehicle seat back.
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FIGS. 2A-2C are side elevation views of the portion of the
vehicle seat shown in FIG. 1 depicting different positions of
the head restraint with respect to the seat back.

FIG. 3 is an exploded view of a vehicle head restraint
assembly.

FIG. 4 is a side cross-sectional view of the vehicle head
restraint assembly depicting an operating state where a sup-
port frame is inhibited from moving with respect to a stay.

FIG. 5 is a cross-sectional view taken along line 5-5 in F1G.
4.

FIG. 6 is a cross-sectional view similar to FIG. 4, but
showing an operating state where the support frame is move-
able with respect to the stay.

FIG. 7 is a cross-sectional view taken along line 7-7 in F1G.
6.

DETAILED DESCRIPTION

With reference to FIG. 1, a vehicle seat 10 includes a seat
back 12 and a head restraint 14 connected with the seat back.
With reference to FIGS. 2A-2C, the head restraint 14 is move-
able with respect to the seat back 12 in a translational axis 16,
which can be generally parallel with a direction of travel for
the vehicle (not shown) in which the vehicle seat 10 is located.
FIG. 2A depicts the head restraint 14 in a forward most
position. FIG. 2B depicts the head restraint 14 in an interme-
diate position. FIG. 2C depicts the head restraint in a rearmost
position.

FIG. 3 depicts a vehicle head restraint assembly 20 that
includes a support frame 22 for supporting a head restraint
cushion 24 (FIG. 1). The vehicle head restraint assembly also
includes a stay configured to connect with the vehicle seat
back 12. In the depicted embodiment, a left stay 26 and a right
stay 28 are provided. Also in the depicted embodiment, the
left stay 26 is a mirror image of the right stay. The vehicle seat
restassembly also includes a rack and pinion assembly, which
in the illustrated embodiment includes a pinion 32, a rack 34,
and alocking cage 36. The rack and pinion assembly connects
with the support frame 22 and the stays 26, 28. In the illus-
trated embodiment, the rack and pinion assembly is config-
ured to allow for selective movement of the support frame 22,
the head restraint 14 and the head restraint cushion 24 with
respect to the stays 26, 28 along the translational axis 16
(FIGS. 2A-20).

With continued reference to FIG. 3, the support frame 22 in
the illustrated embodiment is a bent and/or formed metal rod
having a U-shaped section 40 and base sections 42 and 44 at
terminal ends of the U-shaped section. The support frame 22
provides a rigid member for supporting the head restraint
cushion 24. The U-shaped section 40 generally defines a
vertical plane along a lower region and bends to generally
define an angled plane in an upper region of the U-shaped
section. The support frame 22 bends at the terminal ends of
the U-shaped section transitioning into the base sections 42
and 44, which extend rearwardly from the U-shaped section.
In the illustrated embodiment, the base sections 42 and 44 are
generally horizontally oriented. The left base section 42 is
spaced from the right base section 44 to accommodate the
connection of the support frame 22 to the rack 34. In the
illustrated embodiment, the support frame 22 is fixed to the
rack 34 such that the support frame 22 moves with the rack,
i.e. when the rack 34 moves, the support frame 22 also moves.

As mentioned above, in the illustrated embodiment the left
stay 26 is a mirror image of the right stay 28. For the sake of
brevity, the right stay 28 will be described with particularity
with an understanding that the left stay 26 is similarly con-
figured. Accordingly, reference numbers that are used to
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describe the right stay 28 will also be used to describe the
corresponding portion of the left stay 26 where appropriate.

In the illustrated embodiment, the right stay 28 is a bent
and/or formed rigid rod, which can be solid or hollow, similar
in diameter to the support frame 22. The right stay 28 includes
a generally vertically oriented lower section 50 that extends
into the vehicle seat back 12 (see FIG. 1). The lower section
50 can connect with a rigid frame (not shown) located in the
vehicle seat back 12. The right stay 28 also includes a lower
end 52 where the lower section 50 terminates. The right stay
28 also includes a first nearly 90 degree bend 54 where the
vertically oriented lower section 50 transitions into a forward
extending section 56 extending forwardly from the first bend.
The first bend 54 occurs vertically above an upper edge of the
seat back 12 (see FIGS. 2A-2C) and is where the stay transi-
tions from the generally vertical section 50 to a more hori-
zontally oriented section. The right stay 28 also includes a
second nearly 90 degree bend 58 and an inwardly extending
section 62 that extends inwardly from the second bend 58.
The right stay 28 also includes an upper end 64 where the
inwardly extending section 62 terminates. The upper end 64 is
also vertically spaced above the upper edge of the seat back
12. In the illustrated embodiment, the forwardly extending
section 56 is disposed between the first bend 54 and the
second bend 58 and the inwardly extending section 62 is
disposed between the second bend 58 and the upper end 64. In
the illustrated embodiment, the forwardly extending section
56 and the inwardly extending section 62 are generally hori-
zontally oriented. The right stay 28 has been described with
particularity with respect to the embodiment depicted in FIG.
3; it should be understood, however, that the stay can take
other configurations, for example configurations that may not
include the bends 54 and 58.

The right stay 28 also includes an axle opening 66. In the
illustrated embodiment, an axle 68 extends inwardly from the
upper end 64 of the right stay 28 and the pinion 32 is received
on the axle. In the illustrated embodiment, the axle 68 is
received in the axle opening 66; however, at least one of the
stays 26, 28 can be formed to include the axle. In the illus-
trated embodiment, the left stay 26 also includes the axle
opening 66 that receives the axle 68. In the depicted embodi-
ment, the axle 68 acts as a connector to connect the left stay 26
to the right stay 28. The upper end 64 of the left stay 26 is
axially spaced from the upper end 64 of the right stay 28 at
least as great as the axial dimension of the pinion 32 so that the
pinion can freely rotate about a rotational axis 76 (FIG. 4),
which in the illustrated embodiment is generally horizontal.

Each stay 26, 28 can also include a recess 78; however,
such a recess is not required. As seen more clearly in FIG. 4,
the recess 78 in the illustrated embodiment is offset rear-
wardly from and below the rotational axis 76 of the pinion 32.
As seen in the illustrated embodiment, the recess 78 can be
located near the first bend 54 and the forward extending
section 56 of the stay 26, 28. Each recess 78 is configured to
accommodate a load bearing support 82, which will be
described in more detail below. The recess 78 is formed to
provide a bearing surface that can counteract a vertically
oriented force.

With reference back to FIG. 3, the pinion 32 includes a
plurality of pinion teeth 90 that extend radially outwardly
from the rotational axis 76. The pinion 32 also includes an
opening 92 that is circular and concentric with the rotational
axis 76. The opening 92 receives the axle 68, which allows the
pinion 32 to rotate about the rotational axis 76.

With reference to embodiment illustrated in FIG. 3, the
rack 34 includes a first wall 102, a second wall 104, and a third
wall 106. In this depicted embodiment, the first wall 102 is
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spaced above the second wall 104 and the third wall 106 is
spaced below the second wall 104. Each of these walls 102,
104 and 106 are generally horizontally oriented and for ease
of' understanding the FIGS., the first wall 102 can be referred
to as the upper wall, the second wall 104 can be referred to as
the intermediate wall, and the third wall 106 can be referred to
as the lower wall.

The upper wall 102 includes an opening 108 extending
through the upper wall. The locking cage 36 is selectively
received in this opening 108. The shape and the dimensions of
the periphery of the cage 36 are nearly the same as the shape
and the dimensions of the opening 108. The rack 34 also
includes a locking cage retainer 112. In the illustrated
embodiment, the locking cage retainer 112 extends from the
first wall 102. The locking cage 36 abuts the upper wall 102
and/or the locking cage retainer 112 when the locking cage is
engaged with the rack 34. In the illustrated embodiment, the
locking cage retainer 112 is an abutment wall that extends
upwardly from and general normal to the upper wall 102. In
the illustrated embodiment, the abutment wall 112 surrounds
the opening 108. The abutment wall, or locking cage retainer
112, inhibits movement of the locking cage 36 with respect to
the rack 34 when the locking cage is received in the opening
108.

As more clearly seen in FIGS. 4 and 5, the rack 34 is
connected with the support frame 22 and the stays 26, 28.
More particularly, the support frame 22 rests on the upper
wall 102 of the rack 34 and is fixed thereto via welds 110 (or
other conventional fastening means). In the illustrated
embodiment, the support frame 22 is fixed to the rack 34 for
movement therewith. With continued reference to FIG. 5, the
base sections 42, 44 of the support frame 22 are spaced from
one another to accommodate the opening 108 in the upper
wall 102. The right base section 42 can be laterally spaced
from the left base section 44 slightly greater than the greatest
lateral dimension of the opening 108.

The rack 34 also includes a plurality of rack teeth 114. The
rack teeth 114 engage the pinion teeth 90 both when the
support frame 22 is not moving with respect to the stays 26, 28
and when the support frame moves in the translational axis 16
with respect to the stays. In the illustrated embodiment, the
rack teeth 114 are on the second wall 104. In the illustrated
embodiment, the second wall 104 includes a plurality of
apertures 116 that separate the rack teeth 114. The apertures
116 extend through the second wall 104 in the illustrated
embodiment; however, these apertures could simply be
notches that separate the plurality of rack teeth 114 so that the
rack teeth can engage the pinion teeth 90.

As seen in FIG. 4, the upper wall 102 is spaced from the
intermediate wall 104 about equal to an inner diameter (mea-
sured with respect to the circumference of the pinion 32 from
which the teeth 90 extend). The lower wall 106 is spaced from
the intermediate wall 104 a distance that is about equal to the
diameter of the load bearing support 82. Accordingly, the
pinion 32 is received between the upper wall 102 and the
intermediate wall 104, and the load bearing support 82 is
received between the intermediate wall 104 and the lower
wall 106. In the illustrated embodiment, the lateral sides of
the rack 34 are open.

The illustrated rack 34 also includes an upper forward end
wall 120 interconnecting a forward end of the upper wall 102
to a forward end of the intermediate wall 104. The rack 34 also
includes an upper rear wall 122. The upper rear wall 122
interconnects a rear edge of the upper wall 102 to the inter-
mediate wall 104. The upper rear wall 122 is spaced for-
wardly from a rearmost edge of the intermediate wall 104. A
lower forward wall 124 interconnects the intermediate wall
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104 and a forward most edge of the lower wall 106. The lower
forward wall 124 is spaced rearwardly from a forward most
edge of the intermediate wall 104. A lower rear wall 126
interconnects a rear edge of the intermediate wall 104 and a
rear edge of the lower wall 106. The forward and rearward
walls 120, 122, 124 and 126 are generally vertically oriented
in the illustrated embodiment. The rear wall 126 may be
removable from the intermediate wall 104 and the lower wall
106 for assembly of the head rest assembly 20. The rear wall
126 can attach to the intermediate wall 104 and the lower wall
106 using fasteners, or the like.

The rack and pinion assembly also includes the locking
cage 36 that selectively engages the rack 34 and is spaced
from the rack teeth 114. In the illustrated embodiment, the
locking cage 36 is a generally rectangular planar member that
is similarly shaped and sized so that it is snugly received
inside the opening 108 formed in the upper wall 102 of the
rack 34. The locking cage 36 includes a plurality of locking
cage teeth 130. When the locking cage 36 is engaged with the
rack 34, the locking cage teeth 130 engage the pinion teeth 90
to inhibit movement of the support frame 22 with respect to
the stays 26, 28. The locking cage 36 also includes a plurality
of apertures 132 that separate the locking cage teeth 130. In
the illustrated embodiment, the apertures 132 extend entirely
through the locking cage 36. In an alternative embodiment,
the locking cage teeth 130 could be formed on a surface of the
locking cage 36 and have notches or pockets, similar to the
aforementioned apertures but not extending entirely through
the locking cage, disposed between the teeth 130 for engaging
the pinion teeth 90.

With reference to FIG. 4, the locking cage 36, which is
moveable and thus can be referred to as a moveable locking
cage, is moveable between a first operating position (FIGS. 4
and 5) and a second operating position (FIGS. 6 and 7). In the
first operating position, the locking cage 36 engages the pin-
ion 32 and the rack 34. In the first operating position, the
locking cage 36 engages the upper wall 102 and/or is retained
by the locking cage retainer 112. Since the locking cage 36 is
precluded from moving along the translational axis 16 (see
FIGS. 2A-2C and 7) rotational movement of the pinion 32
about the rotational axis 76 is precluded. In the illustrated
embodiment and with reference to FIG. 4, one of the pinion
teeth 90a engages a locking cage tooth 130 and another of the
pinion teeth 905 engages a rack tooth 114. Pinion tooth 90a is
on an opposite side of a diameter of the pinion 32 with respect
to the pinion tooth 905. With reference to FIGS. 6 and 7, when
the moveable locking cage 36 is in the second operating
position, the locking cage 36 is disengaged from the pinion
32, which allows the pinion to rotate. Since the pinion can
rotate, the support frame 22, which is fixedly secured to the
rack 34, can move with respect to the stays 26, 28.

With reference to FIG. 7, movement of the locking cage 36
can be the result of an operator depressing an actuator button
140 located on an external surface of the head restraint 14 (see
FIG. 1). The actuator button 140 can be operably connected to
the moveable locking cage 36 to result in the movement of the
locking cage 36 from engagement with the pinion 32. Many
types of mechanical and other connections can be provided,
for example a cable 142 (depicted schematically) could be
connected at one end to the actuator button 140 and at another
end to the locking cage 36. Inward movement of the actuator
button 140 can result in upward movement of the locking cage
36. The actuator button 140 could be biased back outwardly
by a compression spring 144 (depicted schematically in FI1G.
7), which would result in the locking cage 36 moving back
downwardly to engage the pinion 32.
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As mentioned above, a load bearing support 82 is con-
nected with the stays 26, 28 and the rack 34. The load bearing
support 82 can be a solid rigid rod. The load bearing support
82 contacts therack 34 offset from the rotational axis 76 of the
pinion. The load bearing support in the illustrated embodi-
ment is received between the intermediate wall 104 and the
lower wall 106. The load bearing support 82 contacts the rack
34 to counter a moment about the rotational axis of the pinion
32. The load bearing support connects with and spans from
the right stay 26 to the left stay 28. In the illustrated embodi-
ment, the load bearing support 82 is received inside the
recesses 78 formed in each of the stays 26, 28 and connects
with the stays 26, 28 via welds 146; however, other conven-
tional fastening means can be used. Moreover, the load bear-
ing support 82 can attach to each stay near the first bend 54
and not within the recess, for example where the stay is
formed without such a recess.

A vehicle head restraint assembly has been described
above in detail. Modifications and alterations will occur to
those skilled in the art upon reading and understanding the
preceding detailed description. The invention, however, is not
limited to only the embodiments described above. Instead, the
invention is defined by the appended claims and the equiva-
lents thereof.

It will be appreciated that various of the above-disclosed
and other features and functions, or alternatives or varieties
thereof, may be desirably combined into many other different
systems or applications. Also that various presently unfore-
seen or unanticipated alternatives, modifications, variations
or improvements therein may be subsequently made by those
skilled in the art which are also intended to be encompassed
by the following claims.

The invention claimed is:

1. A vehicle head restraint assembly comprising:

a support frame for supporting a head restraint cushion;

a stay configured to connect with an associated vehicle seat

back; and

a rack and pinion assembly connected with the support
frame and the stay, the rack and pinion assembly being
configured to allow for selective movement of the sup-
port frame with respect to the stay along a translational
axis, the rack and pinion assembly including:

a pinion including a plurality of pinion teeth;

a rack including a plurality of rack teeth, the rack teeth
engaging the pinion teeth when the support frame moves
in the translational axis with respect to the stay; and

a locking cage selectively engaging the rack and spaced
from the rack teeth, the locking cage including locking
cage teeth, when the locking cage is engaged with the
rack the locking cage teeth engage the pinion teeth to
inhibit movement of the support frame with respect to
the stay.

2. The vehicle head restraint assembly of claim 1, wherein

the stay includes a left stay and a right stay.

3. The vehicle head restraint assembly of claim 1, wherein
a lower end of the stay is configured to be received in the
associated seat back and an upper end of the stay is configured
to be vertically spaced from an upper edge of the associated
seat back, and the pinion rotates about a rotational axis
defined by the upper end of the stay.

4. The vehicle head restraint assembly of claim 3, further
comprising an axle extending from the upper end of the stay
and the pinion is received on the axle.

5. The vehicle head restraint assembly of claim 1, wherein
the rack includes a first wall, a second wall, and a third wall,
the first wall being spaced above the second wall and the third
wall being spaced below the second wall.
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6. The vehicle head restraint assembly of claim 5, wherein
the pinion is located between the first wall and the second
wall.

7. The vehicle head restraint assembly of claim 6, wherein
the rack teeth are on the second wall and the locking cage
selectively engages the first wall.

8. The vehicle head restraint assembly of claim 7, wherein
the second wall includes a plurality of apertures or notches
that separate the rack teeth.

9. The vehicle head restraint assembly of claim 8, wherein
the first wall includes an opening extending through the first
wall, and the locking cage is selectively received in the open-
ing.

10. The vehicle head restraint assembly of claim 9, wherein
the rack includes a locking cage retainer extending from the
first wall and the locking cage abuts the locking cage retainer
when the locking cage is engaged with the rack.

11. The vehicle head restraint assembly of claim 5, further
comprising a load bearing support connected with the stay
and the rack, the load bearing support being offset from a
rotational axis of the pinion along the translational axis.

12. The vehicle head restraint assembly of claim 11,
wherein the load bearing support contacts and extends from
the stay and is received between the second wall and the third
wall.

13. A vehicle head restraint assembly comprising:

astay configured to connect with an associated vehicle seat
back;

a support frame for supporting a head restraint cushion, the
support frame being connected with the stay in a manner
that allows the support frame to selectively move with
respect to the stay;

a rack connected with the support frame and the stay, the
rack longitudinally fixed relative to the support frame;

apinion connected with the stay and engaging the rack, the
pinion longitudinally fixed relative to the stay; and

aload bearing support connected with the stay and the rack,
the rack longitudinally movable relative to the load bear-
ing support, wherein the load bearing support contacts
the rack offset from a rotational axis of the pinion.

14. The vehicle head restraint assembly of claim 13,

wherein the load bearing support contacts the rack to counter
a moment about the rotational axis of the pinion.
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15. The vehicle head restraint assembly of claim 14,
wherein the stay includes a left stay and a right stay, and the
load bearing support connects with and spans from the left
stay to the right stay.

16. The vehicle head restraint assembly of claim 13 further
including:

a movable locking cage that together with the rack sur-
rounds the pinion, wherein the locking cage is movable
between a first operating position and a second operating
position, when in the first operating position the support
frame is precluded from moving with respect to the
frame and when in the second operating position the
support frame is movable with respect to the frame.

17. A vehicle head restraint assembly comprising:

a stay,

a pinion connected adjacent one end of the stay;

a rack engaging the pinion;

a support frame fixed to the rack for movement therewith;
and

a movable locking cage positioned to engage the pinion at
a location diametrically opposed to a location where the
rack engages the pinion, wherein the locking cage is
movable between a first operating position and a second
operating position, when in the first operating position
the support frame is precluded from moving with respect
to the stay and when in the second operating position the
support frame is movable with respect to the stay.

18. The vehicle head restraint assembly of claim 17,
wherein the locking cage engages the pinion and the rack in
the first operating position.

19. The vehicle head restraint assembly of claim 18,
wherein the locking cage is disengaged from the pinion and
the rack in the second operating position.

20. The vehicle head restraint assembly of claim 19,
wherein the rack includes a first wall, a second wall, and a
third wall, the first wall being spaced above the second wall
and the third wall being spaced below the second wall.

21. The vehicle head restraint assembly of claim 20,
wherein the pinion is received between the first wall and the
second wall and the load bearing support is received between
the second wall and the third wall.



