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Title

A chair back.

Field of the Invention

The field of the invention is chairs, in particular task chairs.

Background to the Invention

Task chairs have evolved over the years to better support and improve the occupant’s
ability to adjust and move while working. Continuous movement, throughout the course
of the working day, is a consideration for providing workers with a healthier

environment, as opposed to sitting statically for prolonged periods of time.

Increasing work practices now involve working in areas away from the conventional
desk, when where mobile technologies such as phones, tablet and laptops are the norm.
In many situations, occasional chairs are used in breakout arcas and mecting rooms for
prolonged periods of time. Therce is also a move towards offering workers a sit to stand
desk solution, so they may adjust the height to suit their requirements. There is a great
difference in height however between sitting and standing and also a vast difference in

posture, comfort and effort to move seamlessly between the two.

It is an aim of the invention to find a simplistic solution for workers performing light
tasks, who wish to move frequently, sit in various positions, while only requiring an

adjustment for height function.

The invention was created from an ambition to create a very simple office chair, which
offers a variety of supported sitting postures to the occupant, from upright to reclined
seating, which could be achieved without the need for a traditional mechanism beneath
the seat pan. In order to eliminate the mechanism it was necessary to reconsider the

locations of movement and flexing for the reclined function. In most traditional task
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chairs, the majority of movement is controlled from pivot points below the seat pan and

stiffened with springs and tensioners.

Summary of the Invention

According to the present invention there is provided a chair back comprising an upper
back rest section; and a lower section adapted to support the back rest section relative to
a chair seat, wherein the lower section comprises a pair of resiliently flexible arcuate

bands.

Preferably the pair of resiliently flexible arcuate bands form the only form of support
between the back rest and a chair seat to which the chair back may be connected.
Preferably the pair of resiliently flexible arcuate bands form the only connection
between the back rest and a chair seat to which the chair back may be connected.
Preferably the upper back rest section connects, or links, the resiliently flexible arcuate
bands of the lower section. Preferably the upper back rest section is formed from at least

one band.

The back rest section may be formed as a band linking the two arcuate bands of the
lower section. Such a band of the back rest section may be inflexible, and/or unyielding
and/or stiff and/rigid. The band may be flexible but not resiliently flexible. However,
preferably the back rest section is formed from at least one resiliently flexible band. A
resiliently flexible band will maximise the performance of the chair back. Preferably the
back rest section comprises a bent band which has at least two changes in direction
along its length. The band may contain two substantially right angle turns or bends
between its two ends. The band may have two corners between which a back-engaging
surface is defined. The chair back (the back rest section) may comprises a central
portion and two side arms. Preferably the central portion and two side arms are formed
from a single resiliently flexible band. The back rest section and the lower section may

be formed from a single resiliently flexible band.

Preferably the band from which any part of the chair back is formed is like a strip or

ribbon, being long, flat and narrow. Preferably the band from which the upper back rest
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section is formed has a ribbon form. The band from which the upper back rest section is
formed may undergo at least one twist along its length. Alternatively or additonally the
band from which the upper back rest section is formed may have at least one bend along
its length. Preferably the band from which the upper back rest section is formed has a

ribbon form which undergoes at least one twist and at least one bend along its length.

In one embodiment the resiliently flexible band has a ribbon shape with a substantially
rectangular cross-section. It is however possible for the band to have any shape cross-
section for example a circular or oval cross section. The band may be reinforced
internally or on an outer surface to impart additional resistance against bending to
certain regions of the band. The upper back rest section and the lower section together
form a frame. Preferably the frame defines a central aperture or opening in the seat
back, wherein the frame defines the perimeter of an “open” chair back. A back panel
may be used in a portion of the central aperture without departing from the “open”
nature of the chair back. Preferably the back rest section defines the upper and side

perimeter of an open chair back.

The back rest may comprise a back engaging surface which lies in a substantially
perpendicular plane to that of the ends of the two side arms at the elbow rests. The back
rest section is preferably intended for contact with a back of a user, whereas the lower
section is not intended for contact with the user, rather to provide a connection to a chair

base or seat.

Preferably each resiliently flexible arcuate band of the lower section is sprung to
resiliently flex. Preferably cach resiliently flexible arcuate band of the lower section has
a substantially C-shape form. By substantially C-shaped, it is meant that for at lcast a
portion of the band, the measure of the arc is greater than 90 degrees, preferably greater
than 120 degrees. The measure of the arc could be in the region of 180 degrees or more.
It is not essential for the ends to lie in a common plane like in a uniform “C”. Nor is it
required that the C-shape is symmetrical. It is possible for an end of the arc to undergo a
change of direction rather than follow the arc, for example an end might start to become
planar. The C-shape may open out to a more open C-shape as a user reclines. In this

case, it is possible that the resultant open measure of the arc could be less than 90
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degrees. Preferably, when at rest, each resiliently flexible arcuate band of the lower
section turns back on itself rather than simply undergoing an upwards bend rearward of
the seat, such that its ends point in a direction having a forward component (relative to

the user’s intended seat position).

Two elbow rests may be formed at the connection of the back rest section to the lower
section. The pair of resiliently flexible arcuate bands of the lower section may converge
distal to the elbow rests. This allows the bands to converge towards a single chair-
connection point, two separated chair-connection points, or adjacent chair-connection
points or co-located chair connection points to which a chair may be connected. In one
embodiment the pair of resilient bands are arcuate portions of a single resilient band

forming the lower section.

A portion of an upper face of cach resiliently flexible arcuate band may engage with a
portion of the underside of a side section of the back rest section to form an elbow rest.
A portion of each resiliently flexible arcuate band may merge with a portion of a side
section of the back rest section to form an elbow rest. The merged portions may be

integrally moulded.

By “upper face” is meant the outer face of the arc of the resiliently flexible arcuate
band. The underside of the side section of the upper section would be the opposing face

to that which would support an elbow.

The chair back may further comprise a back panel. The back panel may be held under
tension. According to one embodiment, the back pancl has connection points to the
back rest section, and to cach resiliently flexible arcuate band of the lower section.

The back panel may be formed from a single piece of fabric. The back panel may be
formed from a single piece of flexible material. The back panel may be formed from
multiple strips of fabric or other flexible material. The back panel may be formed from a

mesh or a net. The back panel may be non-flexible.

Preferably the back panel is formed from multiple strands. Preferably the multiple

strands are multidirectional to form a net-like support. The multiple strands may be



connected to at least one resiliently flexible arcuate band by way of holes in the
resiliently flexible arcuate band. The strands may be threaded through the holes directly
or via connectors. The multiple strands may envelope a portion of the back rest section.
In particular, the back pancl may envelope a portion of the back rest section. In a
preferred embodiment one end of all of the multiple strands converge to a first
connection point on one of the resiliently flexible arcuate bands and the other end of all
of the multiple strands converge to a second connection point on the other of the
resiliently flexible arcuate bands. Each strand may extend upwards from one of the two
connection points, around the back rest section and downwards to the other of the two
connection points. Each strand may cross itself between the two connection points.
Means may be provided to adjust the tension in the back panel to alter the lumber
support provided by the back panel. The strand may be formed from various materials,
from wire, to ribbons, to rope to string to strips of material or plastic or natural materials

such as leather.

The present invention provides a chair back that promotes continuous, self-adjusted
sitting that enables the occupant to achieve a variety of postures — from reclined, low
sitting to upright, high perch sitting. It can be used with a chair having only one
adjustment lever, namely a height adjustment lever. The chair back relies on
strategically configured bands (beams) and which are made from a resilient material.
This material is highly elastic and always returns to its original form, once unloaded.
Once loaded by the weight of the user, it deforms and resiliently flexes to the preferred
style of position for the occupant. The chair back is intended for fixed/secure
attachment/mounting to a chair base. The flexible nature of the chair back itself
dispenses with the need for a pivotable or otherwise displaceable attachment with a

chair base, or an adjustable connection with a chair base.

Date Regue/Date Received 2022-03-07
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In accordance with an aspect of an embodiment, there is provided a chair back
comprising: an upper back rest section formed from a single band; and a lower section
adapted to support the back rest section relative to a chair seat, wherein the lower
section is formed from a pair of resiliently flexible arcuate bands, wherein the upper end
of each arcuate band of the lower section engages with a respective end of the single

band of the upper back rest section.

In accordance with another aspect of an embodiment, there is provided a chair
comprising: a scat section comprising a seat pan; and chair back comprising: an upper
back rest section formed from a single band; and a lower section adapted to support the
back rest section relative to a chair seat, wherein the lower section is formed from a pair
of resiliently flexible arcuate bands, wherein the upper end of each arcuate band of the
lower section engages with a respective end of the single band of the upper back rest

section.

The present invention further provides a chair incorporating the aforementioned chair
back, i.e. a chair comprising: a secat section comprising a seat pan; and a chair back
comprising an upper back rest section; and a lower section adapted to support the back
rest section relative to a chair seat, wherein the lower section comprises a pair of
resiliently flexible arcuate bands. Preferably the resiliently flexible arcuate bands are
attached via a fixed connection to the seat section. The chair of the invention may
resiliently flexible arcuate bands. Preferably the resiliently flexible arcuate bands are
attached via a fixed connection to the seat section. The chair of the invention may
incorporate any of the aforementioned features or characteristics of the chair back as set

out above or in following description, in any combination.

Date Regue/Date Received 2022-03-07



Brief Description of the Drawings

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

Figure 1 is a perspective view of a chair incorporating a chair back in accordance with
one embodiment of the present invention.

Figure 2 is a side view of the chair of figure 1 showing three positions of increasing
reclining.

Figure 3 is a side view of a chair incorporating a chair back in accordance with one
embodiment of present invention, showing a user in a disengaged position.

Figure 4 is a side view of the chair of figure 3, showing a user in a full reclined
position.

Figure 5 is a side view of the chair of figure 3, showing a user in a natural resting
position.

Figure 6 is a side view of the chair of figure 3, showing a user about to stand.

Figure 7 is a breakdown of the chair of figure 1.

Figure 8 is a side view of a chair incorporating a chair back in accordance with one
embodiment of the present invention showing an opening and closing of the lower
section of the chair back.

Figure 9 is a perspective view of the opening of the lower section from figure 8 mr.
Figure 10 shows multiple views of the shape of the lower section from figure 8 in an
unloaded/closed and loaded/open condition.

Figure 11 is a perspective view of the shape of the chair back from figure 8 in an
unloaded and loaded condition.

Figure 12 shows multiple views of the shape of the chair back from figure 8 in an
unloaded/closed and loaded/open condition.

Figure 13 shows side and front views of the chair back in accordance with one
embodiment of the present invention in an unloaded and loaded condition.

Figure 14 is a side view of the chair of figure 8 in an in-use and vacant condition whilst

in a neutral back rest position, and the displacement from a loaded position.

Date Regue/Date Received 2022-03-07
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Figure 15 is a side view of the chair of figure 8 in an in-use and vacant condition whilst
in a natural resting position, and the displacement from a neutral backrest position.
Figure 16 is a side view of the chair figure 8 in an in-use and vacant condition whilst in
a full reclined position, and the displacement from a neutral backrest position.
Figure 17 is a side view of the chair of figure 8 in an in-use and vacant condition whilst
in a dismounting position, and the displacement from a neutral backrest position.
Figure 18 shows perspective views of four example embodiments of chair backs in

accordance with the present invention.

Detailed Description of the Drawings

Figure 1 is a perspective view of a chair incorporating a chair back in accordance with

one embodiment of the present invention.

It is shown in figure 1 how the backrest section 2 and the resiliently flexible arcuate
bands 4 of the lower section form a back support assembly for a chair, in this instance a
task chair suitable for an office. The chair back of the invention can be used with any
sort of chair, with any seat and base arrangement, and is not limited for use with a

wheeled chair or a task chair such as that shown in the figures.

In the embodiment shown in figure 1, the ends of the side arms 6 of the backrest section
lie in a substantially perpendicular plane to that of the central portion. The central
portion 8 supports the upper back of the user in use. The side arms gradually diverge in
this embodiment towards the elbow rests 10. As seen from Figure 1, with the chair at
rest, the user-engaging face 12 of the centre section 8 of the backrest section is
substantially vertical, inclined slightly rearwardly for comfort. The user-engaging face
13 of the ends of the side arms 6 1s substantially horizontal to allow an elbow to rest

thereon.

As seen from figure 2, in cross-section along an axis running from one side of the chair

to another, a portion of side arm 6 of the backrest section has an arcuate form.
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As best seen in figure 2, but also shown in figure 1, each resiliently flexible arcuate
band 4 of the lower section has a substantially C-shape form. By arcuate it is meant that
each is bent like an arc or bow, in other words, bowed. Each band 4 can be seen to
curve in a forward direction, to form a forward C-shape relative to the direction of
seating. The resiliently flexible arcuate bands of the lower section can be seen in figure
1 to converge from the elbow rests 10 towards the underside of the seat 14. The
connection point 16 to the chair under the seat is shown in figure 2. From its seat/chair
connection point, each band 4 extends in a backwards direction away from the
connection point before curving upwards. The curvature continues throughout the
middle portion of band 4 until the band 4 begins to curve forward towards the end distal
to the scat connection point. As also scen in figure 2, when viewed from the side, the
back rest section 1s arcuate also, as the side arms 6 of the back rest curve backwards and

upwards from the lower section connection point.

When seen in combination with a seat, it will be appreciated that each resiliently
flexible arcuate band 4 of the lower section is in effect an arm extending upwards from
the seat. The arms are connected together by a strip which forms a backrest, in this
embodiment a single strip, although the strip could have multiple parts in alternative
embodiments. So the pair of resiliently flexible arcuate bands could be described as a
pair of arms. The upper back rest section could be described as a strip connecting the

pair of arms. This strip supports the back of the user in use.

As shown in figure 2, each resiliently flexible arcuate band 4 of the lower section is
sprung to resiliently flex (to deform) to recline the chair under a user’s weight. It can be
scen in Figure 2 how the “at-rest” C-shape opens or flexes or deforms out to a more
open C-shape as the back is reclined. The resiliently flexible arcuate bands 4 arc biased
to the most closed C shape shown in figure 2, and will thercfore return to this position

after deforming or bending or stretching. In this respect they are elastic or sprung.

In this embodiment, a portion of an upper face 18 of each resiliently flexible arcuate
band 4 engages with the underside 25 of a portion of side arm of the backrest section

that forms the elbow rest.
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One end 20 of each resiliently flexible arcuate band merges with an end 22 of the side
arm of the backrest section to form the elbow rest. In this embodiment, the merged ends

20, 22 have been integrally moulded.

The chair back of figures 1 and 2 comprises a back panel 24 to provide additional
support to a user. The back panel is tensioned and has connection points to the backrest
section, and to each resiliently flexible arcuate band of the lower section. The back
panel provides additional back support to the user but does not impact on the flexibility
of the chair back frame. The frame created by the back rest section and the lower section
is not restricted in any way when a back panel is connected. The back panel is formed
from multiple strands, which are multidircctional to form a net-like support. As shown

in figure 1, the multiple strands envelope a portion of the backrest section.

As shown, one end of all of the multiple strands converge to a first connection point 26
on one of the resiliently flexible arcuate bands 4 of the lower section and the other end
of all of the multiple strands converge to a second connection point 28 on the other of
the resiliently flexible arcuate bands 4 of the lower section. The strands in effect fan

outwards away from the connection points 26, 28.

Each strand extends upwards from one of the two connection points, around the
backrest section and downwards to the other of the two connection points. Each strand
therefore crosses itself between the two connection points. Various other forms of back
panel may be used with the chair back of figures 1 and 2. Examples of other forms are

shown in figure 18,

Figure 3 is a side view of a chair incorporating a chair back 2 in accordance with one
embodiment of present invention, showing a user in a disengaged position. The user is
not engaged with the back rest 10, although the user is shown to be able to lower his
elbows onto the elbow rests. The lower section retains its at-rest closed C form, the
upper section is also at rest. It can be seen that in this embodiment, the connection point
16 between the lower section of the seat back and the chair is directly below the centre

of gravity of the user.
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In figure 4, the user has moved to a natural resting position. Through leaning back the
user has flexed the chair back, forcing the back rest section 2 backwards and downwards
(shown by the movement lines). As seen in figure 4, the elbow rests 10 have also moved
upwards and backwards as the C of the lower section 30 flexes and opens up. This
displacement is shown in detail in figure 8 m, and in figures 9, 10v to 10vm, 11 and 12.
In this embodiment, the elbow rests remain in a similar position relative to the user. As

such, the user can comfortably rest his elbows on the elbow rests in this position.

In Figure 5, the user has reclined further into a fully reclined position. Through leaning
back further the user is forcing the back rest section 2 even further backwards and
further downwards (shown by the movement lines). The clbow rests 10 have likewise
moved further upwards and further backwards as the C of the lower section 30 flexes
more and opens up further. This displacement is shown in detail in figure 16. It can be
seen although the use has his arms over his head in this figure that the elbow rests 10
remain in a similar position relative to the user. As such, the user could still comfortably

rest his elbows on the elbow rests in this position.

Figure 6 is a side view of the chair of figure 3, showing a user about to stand. The
movement lines show movement from the disengaged position of figure 3, the
movement effected by the user pushing down on the elbow rests with his hands. As a
result of the downward force of the upper body weight onto the elbow rests, the C-shape
form of the lower section 30 closes as the elbow rests move down and slightly forward.
The whole of the lower section undergoes an opposite translation to that experienced
upon recline. Likewise, the upper section backrest 2 undergoes an upwards and
forwards translation and imparts an upward and forward force on the user assisting them
with moving from a sit to an upstanding position. Further details of the sit to stand

motion are shown in figure 17.

Figure 7 1 shows the chair of figure 1. Figure 7 i shows the chair back of figure 7 1
without its back panel 24 and in combination with the seat pan 14 of figure 7 1. Figure 7
ur identifies the chair back perimeter shape and position relative to the seat pan. In this
embodiment the lower section has a continuous form wherein the two resiliently flexible

arcuate bands 4 of the lower section are linked by a lower centre section. This
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continuous form is not essential. In other embodiments the two resiliently flexible
arcuate bands have lower free ends which are secured in close configuration when in
use. The converging of the resiliently flexible arcuate bands of the lower section of the
chair back is more important, than whether they are interlinked or separated. As
represented in Figures 71 to 71v,the form of the chair back of the invention could be
considered as a single undulating band having two changes in direction at points B, or
two undulating bands, the ends of one band being connected to the ends of the second

band at points B.

Figure 7 v shows the chair back perimeter alone. Figure 7 v shows the lower section of
the chair back perimeter. Throughout figures 7 mrto v the centre scction 8 of the backrest
2 section is denoted by A, the elbow rests 10 are denoted by B and the lower section

resiliently flexible arcuate bands 4 backrest denoted by C.

Figure 8 further identifies the backrest shape. In figure 8 1, the upper section is defined
between point A and point B, and the lower section defined between point B and point
C. Figure 8 1 identifies the shape of the chair back, highlighting the lower section
forming a C-shape. In figure 8 1 the C-shape is shown to open when reclining. The
loaded position is shown in bold between point C and point 1, whereas the old unloaded
position is shown by a broken line between point C and point B. In figure 8 1v the C-
shape is shown to close when dismounting. The loaded position is shown in bold
between point C and point 2, whereas the old unloaded position is shown by a broken

line between point C and point B.

In figure 9 the shape of the lower section defined between points B and points Cs 18
shown in perspective as it moves from an unloaded position to a loaded position
wherein the C-shape opens. In other words the radius of arcuate increases. In figure 9
the broken line represents the old unloaded position and the bold line represents the new

loaded position.

Figure 10 parts 1 to 1v shows the shape or form of the lower section of the chair back in
front view, side view, perspective view, and plan view in an unloaded position. Figure

10 parts v to vim show the same views as the chair is loaded. The broken line represents



CA 02962189 2017-03-16

WO 2016/042156 PCT/EP2015/071514

12

the old unloaded position and the bold line represents the new loaded position. The
displacement of each part is shown by arrows. In figure 10 v point B is shown to
undergo an upwards and outwards translation, reflecting the elbow rests opening
outwards and upwards. In figure 10 vi the lower section is shown to open reflecting the
elbow rests also undergoing a backwards translation as the radius of curvature of the
two resiliently flexible arcuate bands of the lower section increases. Figure 10 v shows
this also from a perspective view. Figure 10 vy also shows the outward and backward
translation of the elbow rest from a plan view. Figure 11 shows a similar representation
of the perimeter shape of the fall frame of the chair back, between an unloaded and
loaded position. Again, the broken line represents the old unloaded position and the
bold line represents the new loaded position. As the lower section of the frame opens,

the back rest section follows.

Figure 12 parts 1 to 1v shows the shape or form of the perimeter of the full frame of the

chair back in front view, side view, perspective view, and plan view.

Figure 12 parts v to vur show the same views as the chair is loaded. The broken line
represents the old unloaded position and the bold line represents the new loaded
position. As shown in figure 12 v, the aforementioned opening or widening or
separation of the elbow rests is unrestricted by the back rest section. The back rest
section is adapted to facilitate the separation of the elbow rests. The side arms of the
back rest section are adapted to flex relative to the central portion of the back rest
section, so that the back rest section opens out as the lower section opens out. It will be
appreciated that the back rest section can only open out so far before it restricts further
opening of the lower section, and vice versa. Figures 12 vi to 12 vim show how the back
section also undergoes a backward translation. As best shown in figure 12 v and figure
12 v, the two elbow rests separate as the chair back is loaded. This is only possible as
a result of the form of the upper section which allows the elbow rests to open out. For
example, a flat bar between the elbow rests would prevent them from separating in this
manner. However the C-shape of the lower section never fully unpeels as it is
prevented from doing so by virtue of its connection to the upper section. As shown, the

form of the lower section is similar to a helix thread, and that thread is prevented from
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unwinding by the upper section. The upper section keeps the lower section in tension.

The lower section keeps the upper section in tension.

Figure 13 1 and figure 13 i shows a side and front view of an embodiment of chair back
in accordance with the present invention in use on a task chair. As shown the chair back
has no back panel. In figure 13 1 and figure 13 n, the chair is at rest. In figures 13 m and
13 1v the chair is shown loaded. The broken line represents the old unloaded position
and the bold line represents the new loaded position. The displacement of each section
of the chair back is shown by arrows. |Arrow 34 reflects the downward component of
the translation of the central portion of the back rest section of the chair back at A.
Arrow 36 reflects the upwards and backwards translation of the clbow rests 10 at B.
Arrow 38 shows the upwards and outward (from the centre of the chair back) translation

of the elbow rests 10 at B.

Figure 14 1 shows an occupant in a neutral or disengaged backrest position. No force is
applied through the chair back and the chair back remained static. In Figure 14 u the
upper section is defined between point A and point B, and the lower back rest section

defined between point B and point C.

Figure 15 1 shows an occupant in a natural resting backrest position. A force is applied
through the backrest section and the backrest section travels backwards, as shown by
arrows 40 and 41. The displacement of the backrest section is shown in Figure 15u
wherein the bold line represents the natural resting position relative to the
neutral/disengaged position represented by a broken line. Arrows show the displacement
of points A and B. In figure 151v, the shape of the perimeter of the frame of the chair
back has been isolated to show displacement at multiple points between points A and B

and B and C, as shown by the multiple arrows.

Figure 16 1 shows an occupant in a fully reclined backrest position. A force is applied
through the backrest section and the backrest section travels backwards, as shown by
arrow 40. The displacement of the backrest section is shown in Figure 161 wherein the
bold line represents the fully reclined position relative to the neutral/disengaged position

represented by a broken line. Arrows show the displacement of points A and B. In
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figure 161v, the shape of the perimeter of the frame of the chair back has been isolated to
show displacement at multiple points between points A and B and B and C, as shown by

the multiple arrows.

Figure 17 1 shows an occupant in dismounting backrest position. A force is applied to
the elbow rests and the backrest section travels forwards, as shown by the arrows. The
displacement of the backrest section is shown in figure 17n wherein the bold line
represents the dismounting position relative to the neutral/disengaged position
represented by a broken line. Arrows 42 and 44 show the displacement of points A and
B. In figure 171v, the shape of the perimeter of the frame of the chair back has been
isolated to show displacement at multiple points between points A and B and B and C,

as shown by the multiple arrows.

Figure 18 shows various embodiments of the chair back of the present invention in use
on a task chair. In Figure 181, no back panel is provided. In figure 18 1 a mesh back 46
panel is provided. In figure 8 11 a continuous back panel 48 is provided. In figure § 1v a
fabric back panel 50 is provided. In figures 8 1 and 8 1v the back panel 46, 48, 50

extends onto the user engaging upper surface 14 of the elbow rests 10.

In use with a chair base or chair seat pan, the chair back provides a chair that promotes
continuous, self-adjusted sitting that enables the occupant to achieve a variety of
postures — from reclined, low sitting to upright, high perch sitting, with only one height
adjustment lever on the chair base. This chair back relies on strategically configured
bands (beams) which are preferably made from a resilient material. This preferred
material is highly clastic and always returns to its original form, once unloaded. Once
loaded by the weight of the user, it would deform and resiliently flex to the preferred

style of position for the occupant.

The dynamic function of the chair back shown in the accompanying figures enables a
flexion, which is sympathetic to the centre of balance of the occupant. To accomplish
this, the back rest structural bands or beams extend symmetrically from both sides of the
rear section of the chair, from under the seat pan. They progress rearward and upward in

an arc to the point, at each side of the chair, where the approximate resting position for
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the occupants’ elbows would rest. This position is an approximation of the occupants
centre of balance, which should lie above the height of their pelvis and forward of the
horizontal distance of the occupants’ ischial tuberosities. From this position, the chair
back band changes direction and extends rearward and upward until it forms a seamless
and seemingly unbroken, continuous structure. The band/frame can be manufactured
from a single, unbroken component, or comprise of several joined components which
are assembled to act as one continuous piece, which will act as one component under

force.

To activate the recline function of the chair back, the occupant reclines backward on the
scat, reclining. The force from their weight acts to flex the continuous band making up
the frame of the chair back. The result is a band which moves backward partly as an arc
from the top to the position of the elbow rest and partly as an arc from below the seat
pan to the position of the elbow rest. The experienced movement is one of recline and

relative horizontal displacement from the seat pan of the chair.

The present invention thus provides a back for a chair whereby the backrest reacts to the
movement of the occupant’s weight by displacing backward from specific locations,
which are relevant to their natural body form movement requirements the claimed
invention is a chair that promotes continuous, self-adjusted sitting that enables the
occupant to achieve a variety of postures from reclined, low sitting to upright, high
perch seating, with only one height adjustment lever required. This chair relies on
strategically configured resiliently flexible bands which are made from a resilient
material such as polypropylene or similar. This material is elastic and always returns to
its original form, once unloaded. The shape of the bands can be achieved through

injection moulding.

The chair offers a reclined/tilt function which enables the occupants to find natural
region of dwell, during their reclined phase, which is unique to their weight and height.
The bias of the chair is to the upright position, once the occupant dismounts. In doing so
however this chair offers assistance to the user in rising out of the chair by the occupant
pressing down on the elbow rest and in doing so pressing the backrest further forward

than the neutral position. To enable control of the backrest recline it is necessary for the
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occupant to apply a greater force than the backrest can resist to remain static or return to
its mutual rest position. Most occupant are capable of naturally applying such forces to
overcome the natural rigidity of the beams (also referred to as rails or frame). The chair
comprises of a paralysis of specific points, where flexion from these points enables the

occupants to achieve a natural reclined sit while achieving a natural and controlled

dwell.

The words “comprises/comprising” and the words “having/including” when used herein
with reference to the present invention are used to specify the presence of stated
features, integers, steps or components but does not preclude the presence or addition of
one or more other features, integers, steps, components or groups thereof. It is
appreciated that certain features of the invention, which are, for clarity, described in the
context of separate embodiments, may also be provided in combination in a single
cmbodiment. Conversely, various fecatures of the invention which are, for brevity,
described in the context of a single embodiment, may also be provided separately or in

any suitable sub-combination.
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Claims

1. A chair back comprising:

an upper back rest section formed from a single band; and

a lower section adapted to support the back rest section relative to a chair seat,
wherein the lower section is formed from a pair of resiliently flexible arcuate bands, wherein
the upper end of each arcuate band of the lower section engages with a respective end of the

single band of the upper back rest section.

2. The chair back of claim 1 wherein the single band of the back rest section is a resiliently
flexible band.

3. The chair back of claim 1 or claim 2, wherein two elbow rests are formed at the connection

of the back rest section to the lower section.

4. The chair back of any one of claims 1 to 3, wherein the back rest section and the lower

section are formed from a single resiliently flexible band.

5. The chair back of claim 3, wherein the back rest section comprises a back engaging surface
and two side arms, wherein the back engaging surface lies in a substantially perpendicular

plane to that of the ends of the two side arms at the elbow rests.

6. The chair back of any one of claims 1 to 5, wherein each resiliently flexible arcuate band

of the lower section is sprung to resiliently flex.

7. The chair back of any one of claims 1 to 6, wherein each resiliently flexible arcuate band

of the lower section has a substantially C-shape form.

8. The chair back of any one of claims 1 to 7, wherein the pair of resiliently flexible arcuate

bands of the lower section converge distal to their upper ends.
9. The chair back of any one of claims 1 to 8, wherein a portion of an upper face of each

resiliently flexible arcuate band engages or merges with a portion of the underside of a side

section of the back rest section to form an elbow rest.

Date Regue/Date Received 2022-07-06
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10. The chair back of any one of claims 1 to 9, further comprising a back panel.

11. The chair back of claim 10, wherein the back panel has connection points to the back rest

section, and to each resiliently flexible arcuate band of the lower section.

12. The chair back of claim 8 or claim 9, wherein the back panel is formed from a single

piece of flexible material.

13. The chair back of any one of claims 10 to 12, wherein the back panel is formed from a

single piece of fabric.

14. The chair back of any one of claims 10 to 11, wherein the back panel is formed from

multiple strands.

15. The chair back of claim 14 wherein the multiple strands are multidirectional to form a

net-like support.

16. The chair back of any one of claim 14 or claim 15, wherein the multiple strands are
connected to at least one resiliently flexible arcuate band by way of holes in the resiliently

flexible arcuate band.

17. The chair back of any one of claims 14 to 16, wherein one end of all of the multiple
strands converge to a first connection point on one of the resiliently flexible arcuate bands
and the other end of all of the multiple strands converge to a second connection point on the

other of the resiliently flexible arcuate bands.
18. The chair back of claim 17, wherein each strand extends upwards from one of the two
connection points, around the back rest section and downwards to the other of the two

connection points.

19. The chair back of any one of claims 10 to 18, wherein the back panel envelopes a portion

of the back rest section.

Date Regue/Date Received 2022-07-06
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20. A chair comprising;:

a seat section comprising a seat pan; and

chair back comprising;:

an upper back rest section formed from a single band; and

a lower section adapted to support the back rest section relative to a chair seat,
wherein the lower section is formed from a pair of resiliently flexible arcuate bands, wherein
the upper end of each arcuate band of the lower section engages with a respective end of the

single band of the upper back rest section.

Date Regue/Date Received 2022-07-06
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