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DRIVE MECHANISM FOR AN ARTICLE OF ADJUSTABLE FURNITURE

The present invention relates to a drive mechanism for use with an article of adjustable
furniture such as a chair or a bed, and in particular concerns adjustable furniture having
one or more support sections which can be moved to adjust the configuration of the

furniture.

Known articles of adjustable furniture comprise complex drive mechanisms driven by one
or more actuators between different configurations. An example of such an article of
furniture is described in US3858932.

The problem which such drive mechanism is that they are complex, heavy, contain
multiple linkages, and are prone to fail and deliver poor performance. Such known
mechanisms are also difficult to apply a coating for protection, and slow to assemble both
as a mechanism, and when fixing the mechanism to the article of furniture. Finally, such
known complex mechanisms contain multiple pinch points, requiring the furniture to
incorporate additional safety features to protect the occupant.

Furthermore, known mechanisms occupy a large amount of space within the envelope
defined by the fumiture, leaving little space to for mechanisms to provide additional
functionality, and limiting the space to provide thicker padding for the occupant which is

becoming an increasing requirement.

A further problem associated with known designs is the rigidity of the support section when
under the weight of a user. For example, a footrest section of the bed is vulnerable to the
weight of the user and can require additional bracing to increase the rigidity.

There is therefore a requirement for an adjustable article of furniture which addresses the
aforementioned problems associated with known designs, which is at least as easy to
manufacture, store, transport, deliver and assemble as non-adjustable furniture of known

designs.

Thus, according to one aspect of the present invention there is provided a drive
mechanism for an article of adjustable furniture, the drive mechanism comprising a
plurality of support sections, said support sections including a first support section and a
second support section, an actuator mechanism, and at least one connecting mechanism,
the at least one connecting mechanism includes a first arm pivotally connected to the first

support section, and a second arm pivotally connected to the second support section, the
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first arm being pivotally connected to the second arm, in which the actuator mechanism is
drivingly connected to the second support section to effect concertina-like movement
between the first arm and the second arm to move the second support section relative to
the first support section.

Advantageously, the concertina-like movement of the first and second arms enables the
second support to be moved relative to the first support in a simple and compact manner,
in contrast to the complex and large linkage mechanisms used to move support sections
relative to each other in prior art articles of furniture.

The compact nature of the connecting mechanism, both in height and in depth, frees up
space to incorporate additional second mechanisms into the article of furniture to provide
further functionality, for example, in the case of a chair, a mechanism to lift the seat of the
chair from the ground to enable the occupant to more easily enter and exit the seat, such
a chair commonly known in the furniture industry as a high-lift chair. Other additional
mechanisms to provide zero-wall, rocker, slide, and glide functionality, alone, or in
combination can also be incorporated into the article of furniture.

Additionally or alternatively, the compact connecting mechanism provides more freedom
in the aesthetic design of the chair, so that, for example, chairs with high legs can be used
s0 as to resemble more conventional furniture. In such chairs, the connecting mechanism
can be secured inside the chair above the legs, and therefore not visible when the chair
is in use.

Preferably the concertina-like movement between the first arm and the second arm causes
relative linear or coordinated simultaneous linear and rotational movement between the
first and second support sections. Such coordinated movement enable the second support
section to be driven linearly between first retracted and second extended positions, and
at the same time rotate, so that an occupant of the furniture is comfortably supported on
the second support section.

Preferably the second arm is pivotally connected to the second support section at a
second arm pivotal connection to define a second arm extension section with a wheel at
its free end, with the wheel engaging underneath the second support section to cause its
rotation relative to the first support section.
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Preferably the drive mechanism further comprises a block pivotally attached to the second
support section, with the second arm also pivotally connected to the block such that the
second arm pivotally connects to the second support section via the block about a first
and second axis to cause the coordinated simultaneous linear and rotational movement

of the second support section relative to the first support section.

Preferably the first arm and the second arm pivot substantially parallel to a plane defined
by the first support section. Such an arrangement enables the first and second arms to be

retained within a small vertical envelope during movement.

Preferably the first arm and the second arm pivot in a lateral direction as the actuator
mechanism drives the second support section from a first retracted position towards a
second extended position. This is advantageous compared to prior art mechanisms which
do not pivot in the lateral direction, typically they pivot in the longitudinal and vertical
directions, and thus occupy more space.

Preferably the drive mechanism further comprises a drive arm which connects the first
and second support sections, with the drive arm having a first drive arm and a second
drive arm pivotally connected to each other, the first drive arm being pivotally connected
to the first support section and the second drive arm being pivotally connected to the
second support section such that movement of the actuator mechanism effects
concertina-like movement between the first drive arm and the second drive arm when the
second support section moves relative to the first support section. This has the advantage
that an actuator of shorter stroke can be used when compared to an actuator connected
directly to the second support section.

Preferably the first arm is pivotally connected to the first support section at a first arm pivot
point to define a first arm extension section and the concertina-like movement between
the first arm and the second arm causes a wheel at the free end of the first arm extension
to engage with the first support section. Advantageously, this arrangement provides a
reaction between the wheel and the first support section to support the second support
section relative to the first support section as it extends and retracts.

According to another aspect of the present invention there is provided an article of furniture
comprising a drive mechanism and a second mechanism to provide the furniture with a

second functionality.
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Preferably the second mechanism is one or more of a zero-wall mechanism, a glider
mechanism, a rocker mechanism, or a lift-chair mechanism to provide the furniture with
the second functionality.

Preferably the second mechanism is releasable attachable to the drive mechanism. This
enables additional functionality to be added to the furniture by connecting the second

mechanism to the first mechanism.

Preferably the actuator mechanism is a single linear drive electric actuator. Other actuator
mechanisms can also be used such as a gas-strut actuator, or a constant spring force

actuator.

The present invention will now be described by way of example only with reference to the
accompanying drawings, in which:

Figure 1 is a perspective view of an article of furniture in the form of a chair in a fully
extended second position according to one aspect of the present invention,

Figure 2 is a side of the chair of Figure 1 in a fully retracted first position,

Figures 3 to 5 are perspective views of a drive mechanism of the chair of Figure 1 in a
fully extended second position,

Figure 6 is a side view of the drive mechanism of Figure 1 in a fully retracted first position,

Figure 7 is a side view of the drive mechanism of Figure 1 between a fully retracted first
position and a fully extended second position,

Figure 8 is a side view of the drive mechanism of Figure 1 in a fully extended second
position,

Figure 9 is a perspective view of an alternative chair with the drive mechanism of Figures
1to 8.

Figure 10 is a side view of an alternative chair with the drive mechanism of Figures 1 to
8.

Figures 11 to 14 are different view of the chair of Figure 10 incorporating a lift mechanism,
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Figures 15 and 16 are alternative views of the lift mechanism of Figures 11 to 14,

Figures 17 and 18 are side views of the drive mechanism of Figure 1 in the chair of Figures
11 to 14 in the lowered and raised configurations,

Figure 19 is a side view of the chair of Figure 10 incorporating a glider mechanism,
Figure 20 is a side view of the drive mechanism of Figure 1 in chair of Figure 19, and
Figure 21 is a perspective view of the glider mechanism of Figure 19.

With reference to Figures 1 to 8, an article of adjustable furniture in the form of a chair
(10), in this embodiment, a high-leg chair, comprises a drive mechanism (7) having a base
section (11), and a plurality of support sections in the form of a back support (13), a first
support section in the form of a seat support (12) and a second support section in the form
of a footrest (14). It will be understood that the back support (13) is shown without a frame
onto which a panel (not shown) is attached, the panel including an integral or separate
cushioned support (not shown). The footrest (14) includes a panel (17) which includes a
cushioned supported (not shown). The seat support (12) includes a support frame (19),
onto which a cover panel (21) is attached. The cover panel (21) can also include an
integral or separate cushioned support (not shown). The chair (10) also includes side arms
(27).

The seat support (12) includes guide wheels (23) which cooperate with side arms (25) of
the base section (11) to enable the seat support (12) to move relative to the base section
(11) and provide both reclining and zero-wall functionality.

The chair (10) further comprises an actuator mechanism in the form of a single electric
linear drive actuator (16), a connecting mechanism (18), and a drive arm (26).

The connecting mechanism (16) comprises a pair of first arms (20) and second arms (22).
The first arms are pivotally connected to the seat support (12) at a first arm pivot point
(42). The first arm (20) extends beyond the first arm pivot point (42) to define a first arm
extension section (44). The first arm extension section (44) has a wheel (46) at its free
end.

The first arm (20) is pivotally connected to the second arm (22) at a connecting arm pivotal
connection (24). The connecting mechanism (18) further comprises a block (40) which is
pivotally connected to the footrest (12) at a pivotal connection 39. The block (40) pivots

5
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relative to the footrest (14) about a first axis (A1). The second arm (22) is pivotally
connected to the block (40) at a second arm pivotal connection (34). The second arm (22)
pivots relative to the block (40) about a second axis (Az). The first (A1) and second (Az)
axis are arranged relative to each other so as to enable the coordinated movement of the
footrest as described further below.

The second arm (22) is therefore pivotally connected to the footrest (14) by being pivotally
connected to the block (40) which is itself pivotally connected to the footrest (14). The
second arm (24) extends beyond the second arm pivotal connection (34) to define a
second arm extension section (36). The second arm extension section (36) has a wheel
(38) at its free end.

The drive arm (26) includes a first drive arm (28) and a second drive arm (30). The first
drive arm (28) is pivotally connected to the first support section (12) at a first arm pivotal
connection (31). The second drive arm (30) is pivotally connected to the footrest (14) at a
second arm pivotal connection (33), and the first drive arm (28) is pivotally connected to
the second drive arm (30) at a connecting arm pivotal connection (32).

The actuator (16) is a linear actuator of the Delta-drive type as produced by Dewert-Okin
GmbH, having a first end (motor and gear box end) mounted to a cross-member (41) of
the base section (11) and a second end (43) (rod) pivotally connected to the first drive arm
(28) at an actuator pivotal connection (35), such that movement of the actuator (16)
causes movement of the footrest (14) via the first (28) and second (30) drive arms as will
be described below.

Operation of the chair (10) is as follows:

With power supplied to the actuator (16), movement of the actuator (16) causes the first
drive arm (28) to pivot about connecting arm pivotal connection (32), which in turn causes
the second drive arm (28) to pivot and move or push the footrest (14) forwards via the
second arm pivotal connection (33) from a first fully retracted position (Figure 6) towards
a second fully extended position (Figure 8). It can be seen from Figures 5 to 7 that, as the
footrest (14) moves forwards, the pivotal connection (32) moves upwards in the direction
of arrow (Y). It can also be seen that the first (28) and second (30) drive arms move in a
concertina-like manner when being powered by the actuator (18) between the first and
second positions.
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As the first (28) and second (30) drive arms move the footrest (14) forward under the
power of the actuator (16) towards the second fully extended position, the first arm (20)
and the second arm (22) also move in a concertina-like manner, as well as pivoting
outwardly and laterally. More specifically, it can be seen that the connecting arm pivotal
connection (24) extends laterally in the direction of arrow (L) and outwardly in the direction
of arrow (O) (Figures 3 and 4). It can also be seen that a plane defined by the seat support
(12) substantially coincides with a plane defined by the pivotal movement of the first (20)
and second (22) arms.

As the second arm (22) pivots about the pivotal connection (24), the pivoting of the second
arm (22) relative to the block (40) about the first axis (A1) and the pivoting of the block (40)
about the second axis (Az) relative to the footrest (14), results in movement of the second
arm (22) causing the footrest (14) to simultaneously move both linearly and rotationally.

As the second arm (22) pivots about the pivotal connection (24), the wheel (38) at the free
end of the second arm extension (36) rotates on and engages with the underside of the
footrest (14) to cause rotation of the footrest (14) as it moves between the first and second
positions. At the same time, rotation and engagement of the wheel (46) at the free end of
the first arm extension section (44) with the seat support (12), in conjunction with the
engagement of the wheel (38) with the underside of the footrest (14) enables the seat
support (12) to support the weight of an occupant on the footrest (14).

The drive arm (26) provides a triangulation effect with the first (20) and second (22) arms,
to increase the rigidity of the connecting mechanism, ensure the pair of first and second
arms (20),(22) extend evenly, and prevent the footrest from moving laterally relative to the
seat support (12).

Connecting the actuator (16) to the footrest (12) via the first (28) and second (30) drive
arms, also enables an actuator with a shorter stroke to be used.

In the first retracted position, the first (20) and second (22) arms are substantially parallel
to each other, thereby providing a compact mechanism in the depth (direction X) of the
chair (10).

It will be understood that the connecting mechanism (18) described above enables the
footrest (14) to be driven both linearly and rotationally between first retracted and second
extended positions.
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It will also be understood that the connecting mechanism can be used to move any two
support sections relative to each other, and is not limited to moving a seat support relative
to a foot rest. For example, the connecting mechanism can move a back support relative
to a seat support, or a neck support relative to a back support. It will be further understood,
that the concertina-like movement between the first and second arms of the connecting
mechanism is able to provide linear movement of one support section relative to another,
or a combination of linear and rotational movement of one support section relative to

another.

In Figures 9 and 10, an alternative chair (110) is provided which is identical to the chair of
Figures 1 to 8, except that instead of being a high-leg chair, the chair (110) has no legs.
The chair (110) includes a drive mechanism (107) which is identical to the drive
mechanism of Figures 1 to 8.

In Figures 11 to 18, an alternative chair (210), identical to the chair of Figures 9 and 10,
incorporates a drive mechanism (207) which is identical to the drive mechanism of Figures
1 to 8, and a second mechanism in the form of a lift mechanism (250) as shown in Figures
15 and 16. The lift mechanism (250) is releasable attachable to the drive mechanism
(207), and further operable to provide functionality to raise and lower the drive mechanism
(207) relative to the floor upon which the chair is positioned in the direction of arrow Y.
Figure 18 shows the chair (210) in a lowered configured, and Figure 19, in a raised

configuration.

In Figures 19 to 21, an alternative chair (310), identical to the chair of Figures 9 and 10,
incorporates a drive mechanism (307) which is identical to the drive mechanism of Figures
1 to 8, and a second mechanism in the form of glider mechanism (350) as shown in Figure
21. The glider mechanism (350) is releasable attachable to the drive mechanism (307),
and further operable to provide functionality to allow the drive mechanism (307) to glide
relative to the floor upon which the chair is positioned in the direction of arrow X.

It will be understood that the compact nature of the drive mechanism in the height direction
(arrow Y) and depth direction (arrow X) provides space to enable the attachment of the
second mechanisms and still be able to retain the seat support at a desirable height with
adequate cushioning, and enough space below the seat support so that if the chair
includes legs extending below the seat support, the second mechanism is not visible
below the seat support.
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It will also be understood that whilst the above embodiments have been described in
relation to an adjustable chair, the drive mechanism can also be applied to other furniture,

for example, a bed with multiple support sections.



CLAIMS

1. A drive mechanism (7) for an article of adjustable furniture (10), the drive
mechanism (7) comprising: a plurality of support sections, said support sections
including a first support section (12) and a second support section (14), an actuator
mechanism (16), and at least one connecting mechanism (18), the at least one
connecting mechanism (18) includes a first arm (20) pivotally connected to the first
support section (12), and a second arm (22) pivotally connected to the second
support section (14), the first arm (20) being pivotally connected to the second arm
(22), wherein the actuator mechanism (16) is drivingly connected to the second
support section (14) to effect a concertina-like movement between the first arm
(20) and the second arm (22) to move the second support section (14) relative to
the first support section (12), wherein: the concertina-like movement between the
first arm (20) and the second arm (22) causes coordinated simultaneous linear and
rotational movement of the second support section (14) relative to the first support
section (12), wherein the second arm (22) is pivotally connected to the second
support section (14) at a second arm pivotal connection (34) to define a second
arm extension section (36), in which the concertina-like movement between the
first arm (20) and the second am (22) engages the second arm extension section
(36) with the second support section (14) to cause the rotational movement of the
second support section (14) relative to the first support section (12).

2. The drive mechanism (7) according to claim 1, wherein: the second arm extension
section (36), has a wheel (38) at its free end, wherein the wheel (38) engages with
the second support section (14).

3. The drive mechanism (7) according to claim 1 further comprising: a block (40)
pivotally attached to the second support section (14), wherein the second arm (22)
is pivotally connected to the block (40) such that the second arm (22) is pivotally
connected to the second support section (14).

4. The drive mechanism (7) according to claim 3 wherein: the second arm (22) pivots
relative to the block (40) about a first axis, and the block (40) pivots relative to the
second support section (14) about a second axis, the first and second axis

10
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arranged relative to each other such that pivoting of the second arm (22) relative
to the block (40) about the first axis and pivoting of the second support section (14)
relative to the block (40) about the second axis enables the concertina-like
movement between the first arm (20) and the second arm (22) to cause the
coordinated simultaneous linear and rotational movement of the second support
section (14) relative to the first support section (12).

. The drive mechanism (7) according to claim 1 wherein: the first arm (20) and the
second arm (22) pivot substantially parallel to a plane defined by the first support
section.

. The drive mechanism (7) according to claim 1 wherein: the first arm (20) and the
second arm (22) pivot in a lateral (L) direction as the actuator mechanism (16)
drives the second support section (14) from a first retracted position towards a
second extended position.

. The drive mechanism (7) according to claim 1 wherein: the first arm (20) and the
second arm (22) are connected at a connecting arm pivotal connection (24), and
the connection arm pivotal connection (24) moves in an outward (O) direction as
the actuator mechanism (16) drives the second support section (14) from a first
retracted position towards a second extended position.

. The drive mechanism (7) according to claim 1 wherein: the first (20) and second
(22) ams are substantially parallel when the second support section (14) is in a
first retracted position.

. The drive mechanism (7) according to claim 1 wherein: at least one of first support
section is a seat section and the second support section is a foot rest, the first
support section a back rest section and the second support section is a neck
support section, and the first support section is a seat section and the second
support section is a lumbar support section.

10.An article of furniture (10, 110, 210, 310), comprising: a drive mechanism (7, 107,

207, 307) according to claim 1.
11
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11.A drive mechanism (7) for an article of adjustable furniture (10), the drive
mechanism (7) comprising: a plurality of support sections, said support sections
including a first support section (12) and a second support section (14), an actuator
mechanism (16), and at least one connecting mechanism (18), the at least one
connecting mechanism (18) includes a first arm (20) pivotally connected to the first
support section (12), and a second arm (22) pivotally connected to the second
support section (14), the first arm (20) being pivotally connected to the second arm
(22), wherein the actuator mechanism (16) is drivingly connected to the second
support section (14) to effect a concertina-like movement between the first arm
(20) and the second arm (22) to move the second support section (14) relative to
the first support section (12): further comprising a drive arm (26) connecting the
first (12) and second (14) support sections, wherein the actuator mechanism (16)
is pivotally connected to the drive arm (26) to drivingly connect the actuator
mechanism to the second support section (14); and wherein: the drive arm (26)
comprises a first drive arm (28) and a second drive arm (30), the first drive arm
(28) is pivotally connected to the first support section (12) at a first drive arm pivotal
connection (31), the second drive arm (30) is pivotally connected to the second
support section (14) at a second arm pivotal connection (33), and the first drive
arm (28) is pivotally connected to the second drive arm (30) at a connecting arm
pivotal connection (32), such that movement of the actuator mechanism (16)
effects concertina-like movement between the first drive arm (28) and second drive
arm (30) when the second support section (14) moves relative to the first support
section (12).

12.The drive mechanism (7) according to claim 12 wherein: the connecting arm pivotal
connection (32) moves in an upward (Y) direction as the actuator mechanism (16)
drives the second support section (14) from a first retracted position towards a
second extended position.

13.The drive mechanism (7) according to claim 12 wherein: the actuator mechanism
(16) is pivotally connected to the first drive arm (28) part-way along the first drive
arm (28) between the first drive arm pivotal connection (31) and the connecting
arm pivotal connection (32).
12
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14.A drive mechanism (7) for an article of adjustable furniture (10), the drive
mechanism (7) comprising: a plurality of support sections, said support sections
including a first support section (12) and a second support section (14), an actuator
mechanism (16), and at least one connecting mechanism (18), the at least one
connecting mechanism (18) includes a first arm (20) pivotally connected to the first
support section (12), and a second arm (22) pivotally connected to the second
support section (14), the first arm (20) being pivotally connected to the second arm
(22), wherein the actuator mechanism (16) is drivingly connected to the second
support section (14) to effect a concertina-like movement between the first arm
(20) and the second arm (22) to move the second support section (14) relative to
the first support section (12), wherein: the first arm (20) is pivotally connected to
the first support section (12) at a first arm pivot point (42) to define a first arm
extension section (44), wherein the concertina-like movement between the first arm
(20) and the second arm (22) engages the first arm extension section (44) with the
first support section (12) to support the second support section (14) relative to the
first support section (12).

15.The drive mechanism (7) according to claim 14, wherein: the first arm extension
section (44) has a wheel (46) at its free end, wherein the wheel (46) engages with
the first support section (12).
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