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(54) CHAIR HEADREST ASSEMBLY

(57) A chair headrest assembly (100) comprising a
headrest body (120) that can be vertically adjusted as a
single unit relative to a support frame (100, 110) attached
to the chair back. The headrest body (120) is pivotally
connected to the top of the support frame (100, 110) via a
pivot (1122) that passes through slightly curved openings
(1226) extending vertically on both sides of the rear
portion (122) of the headrest body (120). A track (140)
with teeth (142, 1322) is mounted on the inner surface
(1221) of the rear portion (122), and a damping gear
mechanism (130) is pivotally connected to the pivot
(1122) and meshed with the track (140). This meshing
allows controlled vertical and angular adjustment of the
headrest body (120), providing smooth movement and
maintaining the headrest position without the need for
additional locking mechanisms. The simplified structure
enhances user comfort by eliminating interference with
the user’s neck and reduces manufacturing complexity.

EP
4
74
0
79
5
A
1

Processed by Luminess, 75001 PARIS (FR)



2

1 EP 4 740 795 A1 2

Description

FIELD OF THE DISCLOSURE

[0001] The present invention relates to ergonomic fur-
niture, particularly to an adjustable chair headrest. More
specifically, the inventionpertains toachair headrestwith
vertical andangular adjustability to enhanceuser comfort
and provide improved support for the head and neck.

BACKGROUND OF THE INVENTION

[0002] Adjustable chair headrests are commonly inte-
grated into officechairs, gamingchairs, andother seating
solutions to provide support and comfort to users during
prolongedperiods of sitting. Traditional headrest designs
typically feature fixed or limited adjustment structures,
allowing the headrest to tilt to a certain angle or adjust
vertically within a predefined range.
[0003] Anotable example of prior art is U.S. Patent No.
9,380,878, which discloses a chair headrest assembly
comprising front components, intermediate components,
and rear components. This design achieves vertical and
angular adjustments through a combination of pivot me-
chanisms and fastening components, allowing users to
customize the position of the headrest according to their
preferences.
[0004] Despiteadvancements inexistingdesigns, sev-
eral limitations remain that affect user comfort and the
overall functionality of chair headrests. For instance, the
design disclosed in U.S. Patent No. 9,380,878 includes
multiple interconnected front, intermediate, and rear
components. This complexity increases manufacturing
costs, assembly time,and thepotential riskofmechanical
failures. Additionally, the increased number of compo-
nents necessitates more complicated maintenance pro-
cedures, which may shorten product lifespan and in-
crease the likelihood of wear and tear. Moreover, the
integration ofmultiple componentsmay result in a headr-
est design that is overly bulky, failing to meet modem
ergonomic aesthetics or space-saving requirements.
Furthermore, the complex assembly restricts easy cus-
tomization or adjustment of the headrest design to ac-
commodate different chair models or user preferences,
limiting its applicability across various seating solutions.
The precision alignment and complex assembly of nu-
merous components require higher production costs,
potentially translating to higher retail prices and reduced
market competitiveness. Additionally, the precise align-
ment and complex assembly processes of numerous
components may lead to higher defect rates and lower
overall product reliability.
[0005] Moreover, in the adjustment process, the de-
sign in U.S. Patent No. 9,380,878 keeps the rear com-
ponents stationary, which may cause interference be-
tween the user’s neck and the rear portion of the headr-
est, particularly during extended use. The static rear
portion could press against the user’s neck, causing

discomfort.
[0006] Furthermore, in existing office chair designs,
although some headrests offer vertical and angular ad-
justments, the range and smoothness of these adjust-
ments are often limited. Users of varying heights and
seating posturesmay find it difficult to achieve an optimal
headrest position that providesadequate supportwithout
causing pressure.
[0007] Given the above limitations, there is a clear
need for a more simplified and ergonomically compliant
chair headrest design. For example, reducing the num-
ber of components to enhance manufacturing efficiency,
lower costs, and minimize maintenance requirements;
additionally, providing interference-free vertical and an-
gular adjustments to improve overall user comfort during
use.

SUMMARY OF THE INVENTION

[0008] The present invention provides an improved
chair headrest assembly that addresses the ergonomic
and structural limitations of traditional headrest designs.
Specifically, the invention introduces a simplified and
streamlined headrest structure, enhancing user comfort,
adjustment convenience, and manufacturing efficiency.
[0009] Unlike existing technologies that include multi-
ple interconnected front, intermediate, and rear compo-
nents, theproposedheadrest designomits the intermedi-
ate component. This reduction in component complexity
achieves a more streamlined assembly, lowers manu-
facturing costs, and simplifies the assembly and main-
tenance processes. In this embodiment, the headrest
body comprises an integrated rear portion and front por-
tion. The rear portion servesas the support framework for
the front portion, ensuring structural stability while allow-
ing smooth adjustments. This integrated design elimi-
nates static components that could cause ergonomic
issues, suchas interferencewith theuser’s neck, thereby
enhancing overall user comfort.
[0010] Additionally, the track mechanism installed on
the inner surface of the rear portion features a series of
teeth. These tracks provide precise and controlled path-
ways for vertical adjustment of the headrest. In the pre-
sent invention, the number of tracks in the trackmechan-
ism can be adjusted as needed, accommodating one,
two, or even three or more tracks.
[0011] The chair headrest assembly of the present
invention also includes a damping gear mechanism,
which is pivotally connected to a pivot at the top of the
support frame. The damping gear mechanism is en-
closed within the headrest body and meshes with the
teeth of the track, providing resistance during vertical
adjustments. This setup ensures that the headrest can
move vertically with controlled force,maintaining its posi-
tion securely without the need for additional locking me-
chanisms.
[0012] Furthermore, in one embodiment, the pivot lo-
cated at the top end of the support frame passes through
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slightly curved openings extending vertically on both
sides of the rear portion of the headrest. The slight
curvature of these openings allows the headrest to si-
multaneously perform vertical and angular adjustments
during movement. This dual adjustment capability en-
sures that the headrest appropriately tilts during vertical
movement, providing optimal ergonomic support tailored
to the user’s height and seating posture.
[0013] Thecoordinatedmovement of the rear and front
portions of the headrest minimizes the risk of neck inter-
ference, promoting a comfortable and natural resting
posture for the user’s head and neck. The damping gear
mechanism ensures that the adjustment process is
smooth and gradual by preventing sudden movements
and maintaining stability during and after adjustments,
thereby enhancing the user experience. Additionally, the
integration and enclosure design of the damping gear
mechanism and tracks, protected by a protective cover,
improves the durability of the headrest by preventing
internal components from being affected by dust and
debris. Furthermore, the streamlined appearance adds
sophistication and a modern feel, making the headrest
suitable for various chair designs and environments.
[0014] In summary, the present invention offers the
following advantages:

1. Simplified Structure: Reduced number of compo-
nents lowersmanufacturing costs, simplifies assem-
bly, and enhances reliability.
2. Improved Ergonomics: By ensuring all moving
parts of the headrest operate in unison, interference
with the neck is eliminated, providing consistent and
comfortable support.
3.ControlledAdjustability:Combining toothed tracks
with a pivotally connected damping gearmechanism
enables precise and stable height and angle adjust-
ments without the need for additional locking me-
chanisms.
4. Durability and Protection: Enclosing critical mov-
ing components within the headrest body protects
them from environmental factors, extending product
lifespan.

[0015] Overall, the present invention introduces a no-
vel chair headrest assembly that significantly improves
upon existing designs through a simplified structure,
enhanced ergonomic support, and a reliable and user-
friendly adjustment mechanism. The combination of
tracks and pivotally connected damping gear mechan-
isms, along with the use of curved vertical openings for
synchronized adjustment, provides an outstanding solu-
tion that meets diverse user needs while maintaining
manufacturing efficiency and aesthetic appeal.
[0016] To make the above features and advantages of
the present invention more apparent and understand-
able, a preferred embodiment is exemplified below, in
conjunction with the accompanying drawings, for de-
tailed description.

BRIEF DESCRIPTION OF THE DRAWINGS

[0017]

FIG. 1 is an external view of the chair headrest
assembly according to the present invention.
FIG. 2A is a view of the inner surface of the rear
portion of the headrest body in the embodiment
when the protective cover is not installed in the
recess.
FIG. 2B is a view of the inner surface of the rear
portion of the headrest body in the embodiment
when the protective cover is installed in the recess.
FIG. 2C illustrates the internal structure of the pro-
tective cover.
FIG. 3 is an external view of the headrest body in the
embodiment.
FIG. 4 is an external view of the damping gear
mechanism in the embodiment.

DESCRIPTION OF THE PREFERRED EMBODI-
MENTS

[0018] The present invention relates to an improved
chair headrest assembly, aimed at enhancing ergonomic
support, facilitating adjustment, and simplifying theman-
ufacturing process. The following detailed description
elucidates the structure, components, and operational
mechanisms of the headrest assembly, with reference to
the accompanying drawings illustrating specific embodi-
ments of the invention.
[0019] Referring toFIG. 1, FIG. 1 illustrates anexternal
view of one embodiment of the chair headrest assembly
according to the present invention. The chair headrest
assembly 100 comprises a support frame 110, designed
to be securely attached to the chair back. The chair
headrest assembly 100 also includes a headrest body
120, which comprises a rear portion 122 and a front
portion 124. Next, refer concurrently to FIG. 2A, which
depicts the inner surface 1221 of the rear portion 122 in
this embodiment. On the inner surface 1221 of the rear
portion 122 of the headrest body 120, at least one track
140 with multiple teeth 142 is provided.
[0020] As shown in FIG. 1, the support frame 110
constitutes the fundamental structure of the chair headr-
est assembly 100. It includes a central support column
112 extending vertically from the chair back (not shown),
providing thenecessary structural strength to support the
headrest body 120 and the user’s head. At the upper end
of the central support column 112, a pivot 1122 is pro-
vided in a hinged manner, serving as the pivot point with
the headrest body 120. In this embodiment, the support
frame 110 is made of high-strength materials such as
steel or reinforced aluminum to ensure durability and
stability under the load exerted by the user’s head. Ad-
ditionally, the chair headrest assembly 100 includes a
damping gear mechanism 130, which is pivotally con-
nected to the top of the support frame 110 via the pivot
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1122. The headrest body 120 can be vertically adjusted
as a whole relative to the support frame 100.
[0021] Refer to FIG. 3, which illustrates an external
view of the headrest body 120 in this embodiment. In this
embodiment, the headrest body 120 is ergonomically
contoured to provide optimal support for the user’s head.
It comprises a rear portion 122 and a front portion 124,
which are integrally connected via multiple fasteners
1222, allowing the headrest body 120 to move as a
unified whole. The rear portion 122 forms the structural
support of the headrest body 120 and houses internal
components such as the track 140 and damping gear
mechanism 130. The front portion 124 includes a cush-
ioning layer made of foam or other elastic materials,
providing a soft contact surface for the head and neck,
thereby enhancing user comfort during extendedperiods
of use. This integrated design ensures that the rear
portion 122 and front portion 124 move synchronously
during adjustment, eliminating any static components
that might interfere with the user’s neck.
[0022] Mounted on the inner surface 1221 of the rear
portion 122 is a track 140, which serves as a component
for vertical adjustment. As shown in FIG. 2A, the track
140 features a series of uniformly spaced teeth 142along
its length, forming a rack-like structure. These teeth 142
are designed with complementary profiles to ensure
meshing with the teeth 1322 of the damping gear me-
chanism 130 (as shown in FIG. 4). In this embodiment,
the track 140 is integrally formed on the inner surface
1221 of the rear portion 122. However, in other embodi-
ments, the track 140 can be securely mounted using
fasteners such as screws or adhesives and made from
durablematerials, suchashardened steel or engineering
plastics like polyoxymethylene, to withstand repeated
adjustments and minimize wear. In this embodiment,
there are two tracks 140, but a person skilled in the art
could set the number of tracks 140 to three or more.
Multiple tracks 140 are typically arranged in parallel to
uniformly distribute the load and enhance the stability of
the headrest body 120 during adjustment.
[0023] Refer to FIG. 4, which illustrates an external
view of the damping gearmechanism 130 in this embodi-
ment. The damping gear mechanism 130 plays a critical
role in achieving controlled vertical adjustment. The
damping gear mechanism 130 comprises at least one
(two in this embodiment) damping gears 132 with teeth
1322 that are complementary and tightly meshing with
the teeth 142 of the track 140. The damping gear me-
chanism 130 is mounted on the pivot 1122 of the support
frame 110, designed to rotate relative to the support
frame 110 while remaining within the headrest body
120. The damping gears 132 are equipped with damping
elements (not shown), such as friction pads or viscous
fluid chambers, which provide resistance during rotation.
This resistance ensures that adjustments require inten-
tional manual force, allowing the headrest body 120 to
move smoothly and maintain its position securely after
adjustment without the need for additional locking me-

chanisms.Refer also toFIG. 2AandFIG. 2B,wherein the
damping gear mechanism 130 is enclosed within a re-
cess 1223, and a protective cover 1224 is secured over
the recess 1223 to protect the damping gears 132 and
damping elements from dust, debris, and other environ-
mental factors that could affect functionality, thereby
reducing the risk of mechanical wear. Additionally, refer
to FIG. 2C, which shows the interior side of the protective
cover 1224, where it can be seen that biasing elements
1225 are provided on both sides of the protective cover
1224. These biasing elements 1225 are used to apply
force to thedampinggearmechanism130 tomaintain the
meshing between the damping gears and the track.
[0024] Continuing with reference to FIG. 1, FIG. 2A,
and FIG. 2B, a notable feature of the chair headrest
assembly 100 in this embodiment is the presence of
vertically extending, slightly curved openings 1226 on
both the left and right sides of the rear portion 122. These
openings 1226 are designed to accommodate the pivot
1122, and in this embodiment, the openings 1226 are
slightly curved to allow simultaneous adjustment of both
height and angle of the headrest body 120. When the
headrest body 120 moves vertically along the track 140,
the curvature of the openings 1226 causes the headrest
to tilt forward and backward, aligning the angle of the
headrest body 120 with the user’s posture and seating
position. This dual adjustment capability ensures that the
headrest body 120 can accommodate users of different
heights and adjust to various seating postures, thereby
enhancing ergonomic support and user comfort.
[0025] In this embodiment, the headrest body 120,
comprising the rear portion 122 and front portion 124,
is typically manufactured using injection-molded plastics
such as ABS or polypropylene, which balance strength,
flexibility, andeaseofmoldingcomplexshapes.The track
140 and damping gear 132 are made frommaterials that
are wear-resistant and capable of maintaining smooth
meshing during repeated use. These components pre-
ferably utilizehigh-strengthmetals suchassteel or brass,
or high-performance plastics with self-lubricating proper-
ties.
[0026] Compared to the prior art, the chair headrest
assembly 100 in this embodiment features a simple and
efficient assembly process. The modular structure of the
components within the chair headrest assembly 100-
including the support frame 110, headrest body 120,
and damping gear mechanism 130-allows for easy inte-
gration without the need for special tools. The support
frame110 is connected to the chair back via standardized
mounting points, which can be customized to accommo-
date different chair models. Once the support frame 110
is secured, the rear portion 122 of the headrest body 120
is connected to the pivot 1122, and the damping gear
mechanism 130 is installed onto the pivot, meshing with
the track 140. Subsequently, the protective cover 1224 is
installed to enclose the damping gear mechanism 130
and to join the front portion 124 of the headrest body 120
to the rear portion 122. This essentially completes the
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entire assembly process.
[0027] The operation of the chair headrest assembly
100 is intuitive and user-friendly. To adjust the height of
the headrest body 120, the user simply applies manual
force to the front portion 124, moving the headrest body
120 vertically along the track 140. As the headrest
moves, the damping gear 132 rotates along the teeth
142of the track140,with thedampingelementsproviding
resistance to ensure controlled movement. The slightly
curved openings 1226 guide the pivot 1122, causing the
headrest body 120 to tilt appropriately during the lifting
and lowering process. This synchronized vertical and
angular adjustment ensures that the headrest aligns with
the user’s natural posture, providing optimal support
without causing discomfort or interfering with the user’s
neck.
[0028] In summary, the design of the chair headrest
assembly 100 offers significant ergonomic benefits. By
eliminating intermediate components found in the prior
art, the headrest body 120 moves as a unified unit,
reducing the risk of interference with the user’s neck
and thereby enhancing overall comfort. The damping
gear mechanism 130 ensures that adjustments are
smooth and stable, preventing sudden movements and
securely maintaining the position of the headrest body
120 after adjustment.
[0029] Alternative embodiments of the present inven-
tion may include variations in the number and configura-
tion of tracks and damping gears to accommodate dif-
ferent chair designs or user preferences. For example,
additional tracks and gears can be added to more evenly
distribute the load and enhance stability, particularly for
larger or more robust chair headrest assemblies. The
curvature of the openings 1226 can also be adjusted to
provide different ranges of angular adjustment, meeting
specific ergonomic requirements or user needs.
[0030] Maintenance and durability are key considera-
tions in the design of the chair headrest assembly. The
use of wear-resistant materials for the track 140 and
damping gear 132 ensures a long lifespan and long-term
stable performance. The protective cover 1224 and re-
cess 1223 shield the mechanical components from dust
and debris, reducing the likelihood of contamination and
mechanical failures. The modular assembly allows for
easy disassembly and replacement of individual compo-
nents when necessary, facilitating straightforward main-
tenance and repair procedures.
[0031] Additionally, user safety has been considered in
the design of the chair headrest assembly 100. For ex-
ample, the protective cover 1224 and recess 1223 elim-
inate the exposure of moving parts such as the damping
gear mechanism 130, reducing the risk of injury from
accidental contact. The damping gear mechanism 130
prevents unintended movement of the headrest body
120, ensuring that it remains securely in place when
bearing the user’s head load. Furthermore, the smooth
edges and contoured surfaces of the headrest body 120
minimize the risk of discomfort or injury during use.

[0032] In conclusion, the detailed description of the
present invention has revealed a chair headrest assem-
bly that, through its simplified structure, integrated tracks
and damping gear mechanisms, and enhanced ergo-
nomic support, provides significant improvements over
existing designs. The combination of vertical and angular
adjustability, controlled damping resistance, and protec-
tive covers results in a headrest that is both user-friendly
and durable, meeting the diverse needs of users across
various seating applications.

Claims

1. A chair headrest assembly, comprising:

a support frame configured to be connected to a
chair back, the support frame comprising a pivot
located at an upper end thereof;
a headrest body, comprising:

a rear portion; and
a front portion connected to the rear portion;

at least one track installed on an inner surface of
the rear portion of the headrest body, the track
having a series of teeth along its length;
at least one damping gear mechanism pivotally
connected to the pivot of the support frame and
enclosed within the headrest body, the damping
gear mechanism meshing with the teeth of the
track;
wherein the rear portion of the headrest body
has vertically extending openings on both sides,
each opening configured to receive a corre-
sponding end of the pivot;
wherein the meshing of the damping gear me-
chanismwith the track allows the headrest body
to be vertically adjusted relative to the support
frame in a controlled manner.

2. The chair headrest assembly of claim 1, wherein the
track comprises two parallel toothed tracks installed
on an inner bottom surface of the rear portion, and
the damping gear mechanism comprises two gears,
each meshing with a respective toothed track.

3. The chair headrest assembly of claim 1, wherein the
track is integrally formed on the inner surface of the
rear portion of the headrest body.

4. The chair headrest assembly of claim 1, wherein the
openingson the rear portionof theheadrest bodyare
vertically extending slots with a predetermined cur-
vature, configured to guide ends of the pivot during
vertical adjustment and correspondingly tilt the
headrest body forward or backward.
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5. The chair headrest assembly of claim 1, wherein the
damping gear mechanism provides resistance dur-
ing vertical movement, requiring manual force to
adjust the headrest body, andmaintains the position
of the headrest body upon release.

6. The chair headrest assembly of claim 1, wherein the
rearportionand the frontportionof theheadrest body
are ergonomically contoured to support the user’s
head and neck, and do not interfere with the user’s
neck during use.

7. The chair headrest assembly of claim 1, further
comprising a protective cover that encloses the
damping gear mechanism and the pivot within the
headrest body.

8. The chair headrest assembly of claim 7, wherein the
damping gear mechanism includes a biasing ele-
ment that applies force tomaintainmeshingbetween
the damping gear and the track, and the biasing
element is disposed on the protective cover.

9. The chair headrest assembly of claim 1, wherein the
damping gear mechanism includes a biasing ele-
ment that applies force tomaintainmeshingbetween
the damping gear and the track.

10. The chair headrest assembly of claim 1, wherein the
support frame comprises a central support column
connected to the chair back, and the pivot is located
at a top end of the central support column.
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