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CHAIR MECHANISM WITH SELECTIVE AUTO-ROCKING CAPABILITY

CROSS-REFERENCE TO RELATED APPLICATIONS

[0001] This application claims priority to U.S. Nonprovisional Application No.
18/378,027, filed October 9, 2023 which claims the benefit of U.S. Provisional Application
No. 63/416,797, filed October 17, 2022, entitled Chair Mechanism with Selective Auto-

Rocking Capability, the entireties of which are incorporated by reference herein.

FIELD OF THE INVENTION

[0002] Aspects herein relate to a chair and a mechanism for use on a chair that allows

both manual and motorized rocking.

BACKGROUND OF THE INVENTION

[0003] The present invention relates broadly to motion upholstery furniture designed
to support a user’s body in an essentially seated disposition. Motion upholstery furniture
includes recliners, incliners, sofas, love seats, sectionals, theater seating, traditional chairs, and
chairs with a moveable seat portion, such furniture pieces being referred to herein generally as
“recliners.” Further, aspects disclosed herein relate to rocker-recliners that provide a rocking
motion. More particularly, the present invention relates to a rocker-recliner allowing a user to
either manually rock the chair or to engage a mechanism to provide a powered rocking motion.
[0004] Recliners exist that typically provide three basic positions: a normal non-
reclined sitting position with the seat generally horizontal and the back substantially upright; a
partially reclined position often referred to as a “TV™ position with an extended ottoman and
with the seat and back disposed in a slightly reclined position but with the back still sufficiently
upright to permit comfortable television viewing from the recliner; and a fully reclined position
with the back pivoted toward horizontal into an obtuse relationship with the seat for lounging
or sleeping. Additionally, recliners exist that have a rocker base that allows a user to rock the
seat and back of the recliner. However, it would be desirable to provide a mechanism that
powers this rocking motion, such that the user does not need to provide the energy needed for

the rocking motion.
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BRIEF DESCRIPTION OF THE DRAWING

[0005] Examples of aspects herein are described in detail below with reference to the
attached drawings figures, wherein:

[0006] FIG. 1 illustrates a perspective view of a rocker-recliner mechanism in the
closed position, in accordance with aspects herein;

[0007] FIG. 2 illustrates a perspective view similar to FIG. 1, but shown with an arm
mounting plate hidden from view, in accordance with aspects herein;

[0008] FIG. 3 illustrates an enlarged, partial, cross-section, shown with certain parts
hidden to reveal details of construction, in accordance with aspects herein;

[0009] FIG. 4 is an enlarged perspective view in cross-section similar to FIG. 3, but
shown with the mounting bracket also hidden to reveal details of construction, in accordance
with aspects herein;

[0010] FIG. 5 is a view similar to FIG. 4, but shown with the one side plate also hidden
to reveal details of construction, in accordance with aspects herein; and

[0011] FIG. 6 is an enlarged side view of a locking plate, in accordance with aspects

herein.

DETAILED DESCRIPTION OF THE INVENTION

[0012] The subject matter of the present invention is described with specificity herein
to meet statutory requirements. However, the description itself is not intended to limit the
scope of this disclosure. Rather, the inventors have contemplated that the claimed or disclosed
subject matter might also be embodied in other ways, to include different steps or combinations
of steps similar to the ones described in this document, in conjunction with other present or
future technologies.

[0013] FIGS. 1-5 depict a chair mechanism 10 in a closed position. The chair
mechanism 10 is shown without the finished seat, ottoman, arms, legs and back. Those of skill
in the art will recognize that different finishes and looks are achievable in building a completed
chair. The chair mechanism 10 includes a rocker-recliner mechanism 12 and an auto-rocker
assembly 14. The rocker-recliner mechanism 12 is shown as a powered unit with a motor (such
as a linear actuator) 16 that is operable to move the mechanism 12 between closed, TV and
fully-reclined positions. Such a mechanism is known in the art. The motor 16 is coupled to

the mechanism 12 via a rear motor tube 18 that spans between each side of the mechanism 12.
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The rear motor tube 18 is coupled, either directly or indirectly through a series of links, to a
seat plate 20 and a back bracket 22. In one aspect, the mechanism 12 is coupled to the arms of
the chair via an arm mounting plate 24 that is on each side of the mechanism 12. A front chassis
tube 26 and a rear chassis tube 28 extend between the arm mounting plates 24. The front
chassis tube 26 and the rear chassis tube 28 are, in some aspects, rigidly coupled to the arm
mounting plates 24. As best seen in FIG. 2, the front chassis tube 26 and the rear chassis tube
28 support a lower cam plate 30 that is fixedly coupled to the tront and rear chassis tubes 26,
28 respectively. The lower cam plate 30, in turn, supports a rocker cam 32 on each side of the
mechanism 12. The rocker cams 32 are part of a rocker assembly, designated as 34 in the
figures. The rocker assembly 34 supports the remainder of the mechanism 12 and uses springs
36 that allow a user to rock the seat and chair back using their legs or body motion, while the
arm mounting plates 24, front chassis tube 26, rear chassis tube 28 and the lower cam plates 30
remain stationary. The mechanism 12 and the rocker assembly 34 can be any of a number of
existing powered or manual mechanisms that provide a rocker and recliner functionality.
[0014] With continued reference to FIGS. 2 and 3, the auto-rocker assembly 14, in one
aspect, includes a rocker actuator 38 that is pivotally coupled to the rear motor tube 18 via a
bracket 40. In some aspects, the bracket 40 is welded to the rear motor tube 18. The actuator
38 is operable to extend and retract a shaft 42. The outer end of the shaft 42 has a through hole
that accepts a retaining pin 44. As shown in FIGS. 1 and 2, the retaining pin 44 extends through
the end of the shaft 42 and through a pair of spaced, vertical slots 46 in a mounting bracket 48.
In some aspects, the retaining pin 44 can be held within the vertical slots 46 with a nut and
washer (not shown) coupled to the outer ends of the retaining pin 44, although other attachment
mechanisms could also be used. The upper portion of the mounting bracket 48 is rigidly
coupled to the rear chassis tube 28, such as by welding. In some aspects, the mounting bracket
48 includes two side plates 50 (with the slots 46 formed therein) fixedly coupled to a bottom
plate 52.

[0015] The auto-rocker assembly 14 also includes a locking actuator 54 that is pivotally
coupled to the front chassis tube 26 via a bracket 56. In some aspects, the bracket 56 is welded
to the front chassis tube 26. As seen in FIG. 3, the locking actuator 54 is operable to extend
and retract a shaft 58. As shown in FIGS. 3 and 5, the end of the shaft 58 is coupled to and
between a pair of spaced locking plates 60. The locking plates 60 are also fixedly coupled to
one another via a top brace 62 and a bottom brace 64. In some aspects, the top brace 62 and

the bottom brace 64 are bolted to the locking plates 60. The locking plates 60 are spaced to fit
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between the side plates 50 of the mounting bracket 48. In some aspects, the face of each locking
plate 60 adjacent the side plate 50 may be made of a material that acts as a bearing surface,
allowing the locking plates 60 to slide relative to the side plates 50, as further described below.
Additionally, in some aspects, an actuator load distributor block 66 is coupled between the
locking plates 60, such as by a shoulder bolt 68 (although other attachment mechanisms could
be used). The block 66 has an upper through hole 69 through which the shaft 58 extends. The
block 66 functions to stabilize the shaft 58 and to distribute the load from the locking actuator
54 as it acts on the locking plates 60.

[0016] As best seen in FIG. 6, each locking plate 60, in some aspects, includes an
angled upper face 70 and an angled lower face 72. The upper face 70 and the lower face 72
are both angled toward a locking notch 74. In some aspects, the upper face 70 is shorter in
length than the lower face 72. Further, in some aspects, the angle o (with respect to vertical)
of the upper face 70 is different from the angle B (with respect to vertical) of the lower face 72.
In some aspects, the notch 74 has a radius that matches the curvature of retaining pin 44.
[0017] The auto-rocker assembly 14 is selectively operable to allow either manual
rocking motion (powered by a user) or automatic rocking motion (powered by rocking actuator
38). To allow manual rocking motion, the locking actuator 54 is engaged to retract the shaft
58 to a first state, or a first position, which moves the locking plates 60 away from the retaining
pin 44. In this position, the retaining pin 44 is allowed to move vertically up and down within
the vertical slots 46 on the mounting bracket 48, with the shaft 42 allowed to move freely. In
this position, the rocker-recliner mechanism 12 functions like other rocker-recliner
mechanisms, with the rocking motion powered by the user. To move to an auto-rocking
motion, the locking actuator 54 is engaged to extend the shaft 58 to a second state or a second
position, which moves the locking plates 60 toward the retaining pin 44. The upper face 70
and the lower face 72 guide the retaining pin 44 into the locking notch 74. With the retaining
pin 44 held in place by the locking plates 60, the rocking actuator 38 can be cycled (o
repetitively extend and retract the shaft 42. With the retaining pin 44 held in place, the other
end of the rocking actuator 38 exerts a force on the rear motor tube 18, which rocks the seat
plate 20 and back bracket 22 as the shaft 42 of the rocking actuator 38 extends and retracts.
This cyclic motion can continue until the user stops the motion (such as with a push button that
stops the rocking actuator 38). In some aspects, both the rocking actuator 38 and the locking

actuator 54 are controlled with a control box and user-actionable buttons or controls.
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[0018] In some aspects, when a user indicates a desire to move into an auto rocking
motion, the control box may be programmed to position the retaining pin 44 in a position to
align with the notch 74, before the actuator 54 is engaged to move the locking plates 60. This
allows the locking plates 60 to better “‘capture” the retaining pin 44. Further, in some aspects,
the control box may be programmed to oscillate the retaining pin 44 slightly as the actuator 54
moves the locking plates 60 towards the retaining pin 44, to allow the retaining pin 44 to
properly center on notch 74 without binding. Still further, in auto rocking mode, to replicate a
manual rocking motion, the control box may be programmed to pause actuator 38 at the upper
and lower ends of the motion of shaft 42.

[0019] With the auto-rocker assembly 14, a user is allowed to rock the chair manually
or to allow the rocking actuator 38 to provide the rocking motion for the user to provide a better
user experience.

[0020] Aspects of the present disclosure have been described with the intent to be
illustrative rather than restrictive. Alternative aspects will become apparent to those skilled in
the art that do not depart from its scope. A skilled artisan may develop alternative means of
implementing the aforementioned improvements without departing from the scope of the
present disclosure.

[0021] It will be understood that certain features and subcombinations are of utility and
may be employed without reference to other features and subcombinations and are
contemplated within the scope of the claims. Not all steps listed in the various figures need be

carried out in the specific order described.
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CLAIMS
What is claimed:
1. A mechanism for a seating unit having a pair of spaced apart arms, a

seat, and a back, comprising: a stationary base configured to be coupled between the arms; a
rocker assembly supported on a portion of the stationary base; a reclining mechanism coupled
to the rocker assembly, the reclining mechanism configured to support the seat and the back of
the seating unit; and an auto-rocker assembly having a first portion coupled to the stationary
base and a second portion coupled to the reclining mechanism, the auto-rocker assembly
comprising a rocking actuator, the auto-rocker assembly having a first state allowing the
reclining mechanism to freely rock on the rocker assembly and a second state where the rocking
actuator provides a powered rocking motion to the reclining mechanism on the rocker

assembly.

2. The mechanism of claim 1, wherein the rocking actuator has a first end
coupled to a portion of the reclining mechanism and a second end selectively coupled to a
portion of the base, and wherein, when the second end of the rocking actuator is coupled to the
base and the rocking actuator is activated, the rocking actuator provides the powered rocking

molion to the reclining mechanism on the rocker assembly.

3. The mechanism of claim 2, wherein the reclining mechanism includes a

cross-tube and the first end of the rocking actuator is coupled to the cross-tube.

4. The mechanism of claim 2, wherein the second end of the rocking
actuator includes a pin on the end of an extendable and retractable shaft, the motorized
mechanism further comprising: a mounting bracket coupled to the stationary base, the
mounting bracket having spaced apart sides, at least one of the sides having a slot, wherein the
pin of the rocking actuator resides within the slot; and wherein in the first state the pin travels
freely within the slot, and in the second state, the pin is captured within the slot, such that
operation of the rocking actuator moves the reclining mechanism, through the rocker assembly,

with respect to the base.
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5. The mechanism of claim 4, further comprising: a locking actuator
having a first end coupled to the stationary base and a second end having an extendable and
retractable shaft; and at least one locking plate coupled to the shaft of the locking actuator, the
locking plate having a notch to receive the pin on the rocking actuator when the shaft of the
locking actuator is extended, the notch capturing the pin such that it is not free to move within

the slot.

6. The mechanism of claim 5, wherein the locking plate has a first angled
surface extending upwardly away from the notch and a second angled surface extending

downwardly away from the notch.

7. The mechanism of claim 6, wherein a pair of the locking plates are
coupled to the shaft of the locking actuator, the pair of the locking plates being slidingly

received within the mounting bracket.

8. The mechanism of claim 7, wherein locking actuator is selectively
operable to move the pair of the locking plates into engagement with the pin of the rocking

actuator.

9. The mechanism of claim 8, wherein the angle of the first angled surface
with respect to a vertical line is different from the angle of the second angled surface with

respect to a vertical line.

10. The mechanism of claim 9, wherein the first angled surface has a first
length and the second angled surface has a second length, and wherein the second length is

longer than the first length.

11. The mechanism of claim 10, wherein the pin is cylindrical and wherein

the notch has a radius corresponding to the radius of the cylindrical pin.
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12. A motorized mechanism for a seating unit having a pair of spaced apart
arms, a seat, and a back, the mechanism comprising: a stationary base; a rocker assembly
supported on a portion of the stationary base; a reclining mechanism coupled to the rocker
assembly, the reclining mechanism configured to support the seat and the back of the seating
unit; and an auto-rocker assembly comprising: a locking actuator coupled to the stationary base
and having an extendable and retractable shaft; and a rocking actuator coupled to a portion of
the reclining mechanism, the rocking actuator having an extendable and retractable shaft,
wherein, with the shaft of the locking actuator in a first position, the locking actuator is
disengaged from the rocking actuator, allowing the reclining mechanism to freely rock on the
rocker assembly and, with the shaft of the locking actuator in a second position, the locking
actuator is engaged with the rocking actuator, such that extension and retraction of the rocking
actuator shaft provides a powered rocking motion to the reclining mechanism on the rocker

assembly.

13. The mechanism of claim 12, wherein the rocking actuator includes a pin
on the end of the shaft of the rocking actuator, and wherein with the shaft of the locking actuator
in the second position, the locking actuator engages the pin of the rocking actuator to restrict

the pin from movement.

14. The mechanism of claim 13, further comprising a mounting bracket
coupled to the stationary base, the mounting bracket having spaced apart sides, at least one of
the sides having a slot, wherein the pin of the rocking actuator resides within the slot; and
wherein with the locking actuator in the first position the pin travels freely within the slot, and
with the locking actuator in the second position, the locking actuator captures the pin within
the slot, such that operation of the rocking actuator moves the reclining mechanism, through

the rocker assembly, with respect to the base.

15. The mechanism of claim 14, further comprising at least one locking
plate coupled to the shaft of the locking actuator, the locking plate having a notch to receive
the pin on the rocking actuator when the locking actuator is in the second position, the notch

capturing the pin such that it is not free to move within the slot.

16. The mechanism of claim 15, wherein a pair of the locking plates are
coupled to the shaft of the locking actuator, the pair of the locking plates being slidingly

received within the mounting bracket.
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17. The mechanism of claim 16, wherein each locking plate has a first
angled surface extending upwardly away from the notch and a second angled surface extending

downwardly away from the notch.

18. The mechanism of claim 17, wherein the first angled surface has a first
length and the second angled surface has a second length, and wherein the second length is

longer than the first length.

19. The mechanism of claim 12, wherein, with the locking actuator in the
first position, the reclining mechanism is freely moveable with respect to the stationary base,
and with the locking actuator in the second position, the reclining mechanism is moveable with

respect to the base only by engaging the rocking actuator.
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rocker assembly comprising: a locking actuator coupled to the stationary base and having an extendable and retractable shaft; and a
rocking actuator coupled to a portion of the reclining mechanism, the rocking actuator having an extendable and retractable shaft,
wherein, with the shaft of the locking actuator in a first,position, the locking actuator is disengaged from the rocking actuator, allowing the
reclining mechanism to freely rock on the rocker assembly and, with the shaft of the locking actuator in a second position, the locking
actuator is engaged with the rocking actuator, such that extension and retraction of the rocking actuator shaft provides a powered
rocking motion to the reclining mechanism on the rocker assembly.

The inventions listed as group [ and [l do not relate to a single general inventive concept under PCT Rule 13.1 because, under PCT rule
13.2, they lack the same or corresponding special technical features for the following reasons:

Special Technical Features

Group | requires the special technical feature of the stationary base be configured to be coupled between the arms, not required by
group Il

Group Il requires the special technical feature of a locking actuator coupled to the stationary base and having an extendable and
retractable shaft, not required by group I.

Shared Technical Features

The only feature shared by Groups | and || that would otherwise unify the groups, is a pair of spaced apart arms, a seat, and a back,
comprising: a stationary base; a rocker assembly supported on a portion of the stationary base; a reclining mechanism coupled to the
rocker assembly, the reclining mechanism configured to support the seat and the back of the seating unit; and an auto-rocker assembly
coupled to the stationary base and coupled to the reclining mechanism and having a free rocking state and a powered rocking state.
However this technical feature does not represent a contribution over prior art, because the shared technical feature is anticipated by US
2014/0191548 A1 to McLELLEN. (hereinafter '"McLELLEN?"), '

McLELLEN teaches a pair of spaced apart arms, a seat, and a back (para. [0006] and use with a recliner, which inherently includes
these elements in the “frame of the seat of the chair” when it is a recliner), comprising: a stationary base (“base of the chair” in paras.
[0006], [0033], [0036]); a rocker assembly supported on a portion of the stationary base (powered rocker system assemble 01, para
[0036]. Figs 1-3); a reclining mechanism coupled to the rocker assembly, the reclining mechanism configured to support the seat and the
back of the seating unit {the “frame of the seat of the chair” in the form of a reclining rocker, paras. [0019]-[0020]; and an auto-rocker
assembly coupled to the stationary base and coupled to the reclining mechanism and having a free rocking state and a powered rocking
state (motorized rocking mechanism, paras. [0018] and [0019] and the “automatic transmission assemble” that unlocks for manual
rocking and turns on when the motor is activated for powered rocking, para. [0020]).

As the common technical feature was known in the art at the time of the invention, this cannot be considered a common technical
feature that would otherwise unify the groups.

Therefore, Groups | and |l lack unity under PCT Rule 13.
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