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HEADREST ADJUSTMENT MECHANISM FOR VEHICLE SEATS

REFERENCE TO RELATED APPLICATIONS
[0001] The application claims priority to United States Provisional Application No.
61/675,048 filed on July 24, 2012.

BACKGROUND OF THE INVENTION

[0002] A vehicle seat can include an adjustable headrest mounted to a backrest of the

vehicle seat. The headrest can be moved in a generally vertical direction relative to the seat.
Two posts are mounted to the headrest. Two guide sleeves are located within the backrest of the
vehicle seat, and a bushing is received in each of the two guide sleeves. Each post is receivable
in one of the two guide sleeves.

[0003] Each post includes a plurality of notches. One bushing includes a mechanism
that is received in one of the notches, securing the post and the attached headrest in a position.
When the headrest is to be moved to another position relative to the backrest of the vehicle seat,
the mechanism of the bushing is removed from the notch of the post, allowing the post, and
therefore the attached headrest, to slide in the generally vertical direction relative to the backrest
of the vehicle seat to a desired position. Once the headrest is in the desired position, the
mechanism is released to allow the mechanism to engage another notch of the post, securing the

headrest in the desired position.

SUMMARY OF THE INVENTION
[0004] A bushing allows for adjustability of a position of a headrest. The bushing

includes a head portion having an opening and a passageway opening. The bushing also includes
a body portion defining an internal passageway. The passageway opening of the head portion is
aligned with the internal passageway of the body portion. The body portion includes a wall
surrounding an area of reduced thickness, and a protrusion is located on an internal surface of the
area of reduced thickness. The bushing also includes a moveable portion received in the opening

of the head portion. The moveable portion is moveable between a first position where a feature
1
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engages a notch of a post receivable in the internal passageway of the body portion and the
passageway opening of the head portion to retain the headrest in a position and a second position
where the feature is disengaged from the notch of the post, allowing the post and the headrest to
move relative to the bushing.

[0005] A headrest assembly includes a headrest, two posts secured to the headrest,
where at least one of the two posts includes a plurality of notches, and a bushing to allow
adjustability of a position of the headrest. The bushing includes a head portion having an
opening and a passageway opening. The bushing also includes a body portion defining an
internal passageway, where the passageway opening of the head portion is aligned with the
internal passageway of the body portion. The body portion includes a wall surrounding two
areas having a reduced thickness on opposing sides of the body portion, and a protrusion is
located on an internal surface of each of the two areas of reduced thickness. A first distance is
defined between the internal surfaces of the two areas of reduced thickness, a second distance is
defined between the two projections, and the second distance is less than the first distance. One
of the two posts with the plurality of notches is received in the internal passageway of the body
portion and the passageway opening of the head portion of the bushing and has a third diameter
that is greater than the second distance defined between the two projections. The bushing also
includes a moveable portion received in the opening of the head portion. The moveable portion
is moveable between a first position where a feature engages one of the plurality of notches of
the post receivable in the internal passageway of the body portion and the passageway opening
of the head portion of the bushing to retain the headrest in a position and a second position where
the feature is disengaged from the one of the plurality of notches of the post, allowing the post
and the headrest to move relative to the bushing.

[0006] These and other features of the present invention can be best understood from

the following specification and drawings, the following of which is a brief description.

BRIEF DESCRIPTION OF THE DRAWINGS

[0007] Figure 1 illustrates a perspective view of a vehicle seat and a headrest

adjustment mechanism;
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[0008] Figure 2 illustrates a view of a top portion of a backrest of a vehicle seat, the
headrest, and an adjustment mechanism;

[0009] Figure 3 illustrates a perspective view of a bushing;

[0010] Figure 4 illustrates a cross sectional view of a moveable portion received
within an opening of a head portion of the bushing when a metal piece engages a notch in a post
to retain the headrest in a first position;

[0011] Figure 5 illustrates a cross sectional view of the moveable portion received
within the opening of the head portion of the bushing when the metal piece does not engage the
notch in the post to allow the post and the headrest to move relative to the backrest;

[0012] Figure 6 illustrates another perspective view of the bushing;

[0013] Figure 7 illustrates a side view of the moveable portion;

[0014] Figure § illustrates a front view of the moveable portion;

[0015] Figure 9 illustrates a front view of the bushing;

[0016] Figure 10 illustrates a cross-sectional view of the body portion of the bushing
including areas having a reduced thickness and projections on the internal surface of the areas
having a reduced thickness; and

[0017] Figure 11 illustrates a top view of the bushing showing the projections on the

internal surface of the areas having a reduced thickness.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS
[0018] Figure 1 illustrates a vehicle seat 10 includes a seat 12 and a backrest 14. The

vehicle seat 10 includes a headrest 16 that is movable in a generally vertical direction (along an
axis Z) relative to the backrest 14. At least one post 18 is secured to the headrest 16. In one
example, the vehicle seat 10 includes two posts 18. One of the posts 18 includes a plurality of
notches 42, as explained below. The post 18 has a diameter C.

[0019] Figure 2 illustrates a top portion of the backrest 14 of the vehicle seat 10. A
guide sleeve 20 corresponding to each post 18 is received within the backrest 14. In one
example, the guide sleeve 20 is made of metal. In one example, there are two guide sleeves 20.

A bushing 22a and 22b is received in each of the guide sleeves 20. In one example, the bushing
3
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22a is a master bushing, and the bushing 22b is a slave bushing. That is, the master bushing is
actuated to allow movement of the headrest 16 relative to the backrest 14 of the vehicle seat 10.
As explained below, a mechanism of the bushing 22a is manually actuated to allow the post 18,
and therefore the headrest 16, to move relative to the backrest 14.

[0020] Figure 3 illustrates the bushing 22a. In one example, the bushing 22a is made
of molded plastic. The bushing 22a includes a body portion 24 that is received inside one of the
guide sleeves 20. The body portion 24 includes an internal passageway 26 that extends along the
axis Z. The body portion 24 also includes a resilient feature 40 that is received in an opening
(not shown) in the guide sleeve 20. When the body portion 24 is inserted into the guide sleeve
20, the resilient feature 40 is compressed inwardly to allow the body portion 24 to slide within to
the guide sleeve 20. However, once the resilient feature 40 is aligned with the opening, the
resilient feature 40 is biased outwardly into the opening to retain the body portion 24 within the
guide sleeve 20.

[0021] The bushing 22a also includes a head portion 28 that defines a space 30
accessible through an opening 32 on a first side 34 of the head portion 28. The head portion 28
also includes a wall 36 (shown in Figure 4) on a second side 38 of the head portion 28. The head
portion 28 also includes passageway opening 44 aligned with the internal passageway 26 of the
body portion 24. In one example, the body portion 24 and the head portion 28 are integrally
formed into a single component.

[0022] Figures 4 and 5 illustrate a moveable portion 46 received in the space 30 of the
head portion 28. In one example, the head portion 28 is formed of molded plastic. The moveable
portion 46 includes a manual contact surface 48, an opposing spring surface 50 and a passage 52
that is alignable with the passageway 26 of the body portion 24 and the passageway openings 44 of
the head portion 28. A metal piece 54, such as a steel sheet, is molded into or snap fit in the
moveable portion 46. In one example, the metal piece 54 is a metal plate. A resilient member 56 is
located between the wall 36 of the head portion 28 and the spring surface 50 of the moveable
portion 46. In one example, the resilient member 56 is a coil spring. The metal piece 54 and the

resilient spring 56 are two separate components that are non-integral.
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[0023] As shown in Figure 4, when the moveable portion 46 is in a first position, the
resilient member 56 biases the moveable portion 46 in a direction X to a first position such that a
portion of the metal piece 54 is received within a notch 42 of the post 18 that is received in the
passageway openings 44 of the head portion 28, the passage 52 of the moveable portion 46, and the
passageway 26 of the body portion 24. Engagement of the metal piece 54 in the notch 42 of the
post 18 secures the post 18, and therefore the headrest 16, in a position.

[0024] As shown in Figure 5, when pressure is applied on the manual contact surface 48
of the moveable portion 46 (for example, by a finger of a person), the moveable portion 46 moves in
the direction Y to a second position and compresses the resilient member 56. When the moveable
portion 46 is in the second position, the metal piece 54 is not received in a notch 42 in the post 18,
allowing the post 18, and therefore the headrest 16, to move axially along the axis Z relative to the
backrest 14 and the bushing 22a.

[0025] When the pressure is released from the manual contact surface 48 of the
moveable portion 46, the resilient member 56 biases the moveable portion 46 back to the first
position, as shown in Figure 4. The metal piece 54 engages another notch 42 of the post 18,
securing the post 18, and therefore the headrest 16, in another position.

[0026] As shown in Figure 6, the moveable portion 46 includes a flexible projection 58
(shown in Figures 7 and 8) that is received in an opening 60 in the head portion 28 when the
moveable portion 46 is received in the space 30 of the head portion 28. The flexible projection 58
retains the moveable portion 46 within the opening 60 of the head portion 28. As the moveable
portion 46 moves between the first position and the second position, the flexible projection 58
moves within the opening 60 of the head portion 28 to removeably retain the moveable portion 46
inside the head portion 28.

[0027] As shown in Figure 9, the bushing 22a also includes a collar 62 located between
the body portion 24 and the head portion 28. The collar 62 includes an opening 64 having a flat
bottom surface 66 and a curved upper surface 68. A flexible wall 70 is defined between the flat
bottom surface 66 of the opening 64 and a lower surface 72 of the collar 62. A rib 74 projects from
the lower surface 72 of the collar 62 (Figure 2). When the bushing 22a is positioned in the guide
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sleeve 20, the flexible wall 70 and the rib 74 are deformable and contact an upper surface of the
guide sleeve 20 to absorb impact.

[0028] As shown in Figure 10, the body portion 24 includes an area 76 having a
reduced wall thickness. That is, a thickness of the area 76 is less than a thickness of the surrounding
wall of the body portion 24 of the bushing 22. In one example, the area 76 is substantially
rectangular. In one example, the area 76 is recessed from an external side of the body portion 24.
That is, an inner surface of the body portion 24 does not include any recessed portion as part of the
area 76 and is substantially smooth in this area. In one example, the body portion 24 includes two
areas 76 on opposing sides of the body portion 24. The area 76 is continuous with the surrounding
wall of the body portion 24, and there are no spaces or gaps between the area 76 and the
surrounding wall of the body portion 24. In one example, the area 76 is located between the collar
62 and the resilient feature 40. As the area 76 has a thickness less than the thickness of the
surrounding material of the body portion 24, it is more flexible.

[0029] The body portion 24 includes an elongated rib 78 located on an inner surface of
the passageway 26 of the body portion 24 and aligned with the area 76 having a reduced wall
thickness. The elongated rib 78 extends along the X axis. In one example, there are two elongated
ribs 78 each aligned with one of the two areas 76 of reduced wall thickness. In one example, each
elongated rib 78 is located across from the other elongated rib 78. A diameter of the passageway 26
of the body portion 24 has a diameter A, and a distance between the two elongated ribs 78 is a
distance B. The distance B is less than the distance A. Additionally, the diameter C of the post 18
is slightly greater than the distance B between the elongated ribs 78.

[0030] When the post 18 is received in the passageway 26 of the body portion 24 of the
bushing 22a, the larger diameter post 18 presses on the elongated ribs 78 as the distance B between
the elongated ribs 78 is less than the diameter C of the post 18. As the area 76 has a reduced wall
thickness, the area 76 can flex when the larger diameter post 18 is located between the smaller
distance elongated ribs 78. As the post 18 is moved within the passageway 26 of the body portion
24, the post 18 continues to press on the elongated ribs 78, providing friction which allows for better
control of the movement of the post 18 when the post 18 is being moved to adjust a location of the

headrest 16. The contact also decreases buzz, squeak and rattle of the mechanism.
6
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[0031] When the headrest 16 is to be moved along the Z axis to another position, the
manual contact surface 48 of the moveable portion 46 is pressed, removing the metal piece 54 from
one of the notches 42 in the post 18. This allows the post 18, and the attached headrest 18, to move
to a desired position along the axis Z. Once the headrest 16 is in the desired position, the manual
contact surface 48 is released, and the resilient member 56 biases the moveable portion 46 into
another notch 42 of the post 18, securing the headrest 16 in a new position.

[0032] The foregoing description is only exemplary of the principles of the invention.
Many modifications and variations are possible in light of the above teachings, for instance, the
inlet vanes may also have intermediate positions. It is, therefore, to be understood that within the
scope of the appended claims, the invention may be practiced otherwise than using the example
embodiments which have been specifically described. For that reason the following claims

should be studied to determine the true scope and content of this invention.
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CLAIMS
What is claimed is:
1. A bushing to allow adjustability of a position of a headrest, the bushing comprising:

a head portion having an opening and a passageway opening;

a body portion defining an internal passageway, wherein the passageway opening of the
head portion is aligned with the internal passageway of the body portion, the body portion
includes a wall surrounding an area of reduced thickness, and a protrusion is located on an
internal surface of the area of reduced thickness; and

a moveable portion received in the opening of the head portion, wherein the moveable
portion is moveable between a first position wherein a feature engages a notch of a post
receivable in the internal passageway of the body portion and the passageway opening of the
head portion to retain the headrest in a position, and a second position wherein the feature is
disengaged from the notch of the post, allowing the post and the headrest to move relative to the

bushing.

2. The bushing as recited in claim 1 wherein the body portion includes two areas of reduced
thickness and two protrusions, wherein one of the two areas of reduced thickness and one of the
two protrusions and the other of the two areas of reduced thickness and other of the two
protrusions are located across from each other, a first distance is defined between the internal
surfaces of the two areas of reduced thickness, a second distance is defined between the two

projections, and the second distance is less than the first distance.

3. The bushing as recited in claim 1 wherein the head portion and the body portion are

integral and made of molded plastic.

4. The bushing as recited in claim 1 wherein the head portion includes a first side and a
second side, wherein the opening is located at the first side and a wall is located near the second

side.
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5. The bushing as recited in claim 4 including a resilient member located between the

moveable portion and the wall of the head portion.

6. The bushing as recited in claim 5 wherein the resilient member is a coil spring.

7. The bushing as recited in claim 5 wherein the resilient member biases the moveable
portion to the first position, and manual pressure moves the moveable portion to the second

position against the bias of the resilient member.

8. The bushing as recited in claim 1 wherein the feature that engages the notch of the post is

a metal piece.

9. The bushing as recited in claim 8 wherein the metal piece is molded into the moveable

portion or snap fit into an opening in the moveable portion.

10. The bushing as recited in claim 8 wherein a resilient member biases the moveable portion
to the first position, manual pressure moves the moveable portion to the second position against
the bias of the resilient member, and the resilient member and the metal portion are separate

components.

11. The bushing as recited in claim 1 wherein the head portion includes an aperture and the
moveable portion includes a projection that is received in the aperture to removeably retain the

moveable portion in the head portion as the moveable portion moves relative to the head portion.

12. The bushing as recited in claim 1 wherein the protrusion is elongated and extends along a

substantially vertical axis.
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A headrest assembly comprising:
a headrest;

two posts secured to the headrest, wherein at least one of the two posts includes a

plurality of notches; and

14.

a bushing to allow adjustability of a position of the headrest, the bushing including:

a head portion having an opening and a passageway opening,

a body portion defining an internal passageway, wherein the passageway opening
of the head portion is aligned with the internal passageway of the body portion, the body
portion includes a wall surrounding two areas of reduced thickness on opposing sides of
the body portion, a protrusion is located on an internal surface of each of the two areas of
reduced thickness, a first distance is defined between the internal surfaces of the two
areas of reduced thickness, a second distance is defined between the two projections, the
second distance is less than the first distance, and one of the two posts with the plurality
of notches is received in the internal passageway of the body portion and the passageway
opening of the head portion of the bushing and has a third diameter that is greater than
the second distance defined between the two projections, and

a moveable portion received in the opening of the head portion, wherein the
moveable portion is moveable between a first position wherein a feature engages one of
the plurality of notches of the post receivable in the internal passageway of the body
portion and the passageway opening of the head portion of the bushing to retain the
headrest in a position, and a second position wherein the feature is disengaged from the
one of the plurality of notches of the post, allowing the post and the headrest to move

relative to the bushing.

The headrest assembly as recited in claim 13 wherein the head portion and the body

portion are integral and made of molded plastic.

10
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15. The headrest assembly as recited in claim 13 wherein the head portion includes a first
side and a second side, wherein the opening is located at the first side and a wall is located near

the second side.

16. The headrest assembly as recited in claim 15 including a resilient member located

between the moveable portion and the wall of the head portion.

17. The headrest assembly as recited in claim 16 wherein the resilient member is a coil
spring.
18. The headrest assembly as recited in claim 16 wherein the resilient member biases the

moveable portion to the first position, and manual pressure moves the moveable portion to the

second position against the bias of the resilient member.

19. The headrest assembly as recited in claim 13 wherein the feature that engages one of the

notches of the post is a metal piece.

20. The headrest assembly as recited in claim 19 wherein the metal piece is molded into the

moveable portion or snap fit into an opening in the moveable portion.

21. The headrest assembly as recited in claim 19 wherein a resilient member biases the
moveable portion to the first position, manual pressure moves the moveable portion to the
second position against the bias of the resilient member, and the resilient member and the metal

portion are separate components.

22. The headrest assembly as recited in claim 13 wherein the head portion includes an
aperture and the moveable portion includes a projection that is received in the aperture to
removeably retain the moveable portion in the head portion as the moveable portion moves

relative to the head portion.
11
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23. The headrest assembly as recited in claim 13 wherein the protrusion is elongated and

extends along a substantially vertical axis.

12
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