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(54) Work chair

(57) A work chair is provided. The work chair com-
prises at least one rearward support wheel, at least one
forward support wheel, at least two drive wheels and a
height adjustable seat. The work chair further comprises
a bogie base member. One of the at least two drive
wheels are rotatably fixated to the bogie base member
at a first fixation point, one of: a rearward support wheel

and a forward support wheel are rotatably fixated to the
bogie base member, at a second fixation point, and the
bogie base member is adapted to have a pivot axis sub-
stantially between the first fixation point and the second
fixation point. The pivot axis enables the wheels of the
work chair to stay in contact with the ground surface,
even when traveling over uneven surfaces.
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Description

TECHNICAL FIELD

[0001] The invention relates generally to work chairs
for disabled persons.

BACKGROUND

[0002] Wheel chairs known in the art are adapted to
enable a physically disabled person to travel considera-
ble distances at relatively high speeds. For this purpose,
wheelchairs are designed to place the person in an op-
timal position for operating the drive wheels with the
arms. Furthermore, to get the required balance to travel
at relatively high speeds, the center of gravity of the per-
son should be placed close to the rotational axis of the
drive wheels, which gives the wheelchair a design which
places the person in a low seating, relative to office and
dining tables. The wheel chairs of the art furthermore
have a relatively large footprint for providing the desired
stability of the wheelchair. In an office or dining setting
this create problems, which usually requires special ad-
aptations of a room in which a disabled person should
work.
[0003] Office chairs of the art typically have a wheeled
base with a relatively small footprint, preferably not ex-
tending to far outside of the radius of the seat. The con-
struction enables the person sitting in the office chair to
travel short distances in an office without being confined
by the furniture of the room. An office chair of the art
could furthermore comprise a telescopic gas cylinder al-
lowing a person to adjust the height of the chair to suit
the office table. Another aspect of the height adjustment
is that it enables the person to alternate between different
seating height, which alleviates the back, neck and legs
of strains arising from uniform seating. The wheeled base
of an office chair preferably comprises swiveling casters
which are rotatable around a vertical axis, an addition to
the wheels of the casters rolling in the direction of travel.
The caster wheel base allows the office chair to be mov-
able in all directions and thus create an optimal desired
position of the chair in relation to the office furniture or
desired operating position. Office chairs generally have
a stiff base part to which the wheels are attached. The
fixed base part construction limits the chairs ability to
overcome obstacles such as thresholds and uneven
ground surfaces.
[0004] In US patent application 2007/0216131, Potap-
pel discloses a wheelchair provided with swiveling cast-
ers for use in an office environment. The wheelchair of
Potappel has two forward support wheels, preferably
casters, which are fixedly attached to a base member,
to which the drive wheels of the wheel chair are attached
as well. Furthermore the wheelchair comprises two rear-
ward support wheels, preferably casters, which are piv-
otally mounted to the base part for enabling the person
using the chair to travel over obstacles. The pivotally

mounted rearward support wheel allows the wheelchair
to rock in a length axis of the wheelchair, the same dis-
tance as the rearward support wheel is pivotal. Hence,
this construction does not provide the stable behavior
desired in an office chair. Potappel further discloses that
the drive wheels of the wheelchair can be provided with
breaks, which requires the drive wheels to be of a material
providing high friction against the ground surface for pro-
viding adequate breaking power, this limits the ability to
adapt the material of the wheels to the material of the
ground surface.

SUMMARY

[0005] A work chair is provided. The work chair com-
prises at least one rearward support wheel, at least one
forward support wheel, at least two drive wheels and a
height adjustable seat. The work chair further comprises
a bogie base member. One of the at least two drive
wheels are rotatably fixated to the bogie base member
at a first fixation point, one of: a rearward support wheel
and a forward support wheel are rotatably fixated to the
bogie base member, at a second fixation point, and the
bogie base member is adapted to have a pivot axis sub-
stantially between the first fixation point and the second
fixation point. The pivot axis enables the wheels of the
work chair to stay in contact with the ground surface,
even when traveling over uneven surfaces.
[0006] According to one embodiment the work chair
further comprises a break member adapted to engage
the ground surface for providing a stable position for the
work chair. The break member could comprise a material
different from the materials of the at least one rearward
support wheel, the at least one forward support wheel,
and/or the at least two drive wheels for having a brake
member with a higher friction against the ground surface
than the friction created between the wheels and the
ground surface. The brake member could be adapted to
be operable, e.g. using a force selected from a list con-
sisting of: mechanical force, hydraulic force and pneu-
matic force.
[0007] The work chair according to any of the embod-
iments above could comprise a height adjustable seat,
which could be an electrically height adjustable seat en-
abling a disabled person to adjust the height of the seat
to adapt the work chair to its surroundings.
[0008] For enabling the work chair according to any
one of the embodiments to move in multiple directions,
the at least one rearward support wheel, and the at least
one forward support wheel could be a swiveling castor.
[0009] The work chair according to any of the embod-
iments could further comprise a lifting device adapted to
lift the drive wheels to a point at which the drive wheels
do not engage the ground surface. This enables the work
chair to be moved in a sideways direction. The lifting de-
vice could be a manual lifting device, such as a manual
mechanical lifting device, according to one embodiment
the lifting device is an electrically powered lifting device,
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which could be selected from a group consisting of: pneu-
matic lifting devices, hydraulic lifting devices and me-
chanical lifting devices.
[0010] For manually propelling the drive wheels, the
diameter of the drive wheels could be larger than the
diameter of the support wheels, according to one em-
bodiment the diameter of the drive wheels is at least two
times as large as the diameter of the support wheels, and
according to another embodiment the diameter of the
drive wheels is at least four times as large as the diameter
of the support wheels.

BRIEF DESCRIPTION OF THE DRAWINGS

[0011] The invention is now described, by way of ex-
ample, with reference to the accompanying drawings, in
which:

Fig. 1 shows the work chair in a side view, according
to a first embodiment.

Fig. 2 shows the work chair in a side view, according
to the first embodiment, when traveling over an un-
even surface.

Fig. 3 shows the work chair, according to the first
embodiment, from above.

Fig. 4 shows the work chair in a side view, according
to a second embodiment.

Fig. 5 shows the work chair, according to the second
embodiment, from above.

DETAILED DESCRIPTION

[0012] A bogie is to be understood as a chassis or
framework adapted to carry wheels and having a pivot
axis.
[0013] A bogie base member is to be understood as a
part of the bogie construction to which the wheels are
directly or indirectly mounted.
[0014] A rearward support wheel is to be understood
as a wheel having its axis of rotation behind the axis of
rotation of the drive wheels, in the normal direction of
operation of a chair having drive wheels.
[0015] A forward support wheel is to be understood as
a wheel having its axis of rotation in front of the axis of
rotation of the drive wheels, in the normal direction of
operation of a chair having drive wheels.
[0016] A drive wheel is to be understood as a wheel
which at least at times engages the ground surface with
the purpose of propelling the device to which the drive
wheel is attached.
[0017] In the following a detailed description of pre-
ferred embodiments of the present invention will be giv-
en. In the drawing figures, like reference numerals des-
ignate identical or corresponding elements throughout

the several figures. It will be appreciated that these fig-
ures are for illustration only and are not in any way re-
stricting the scope of the invention. Thus, any references
to direction, such as "up" or "down", are only referring to
the directions shown in the figures. Also, any dimensions
etc. shown in the figures are for illustration purposes.
[0018] Fig. 1 shows a work chair according to an em-
bodiment in which the work chair comprises two rearward
support wheels 3a,b, two forward support wheels 2a,b
and two drive wheels 1a,b. The two drive wheels 1a,b
are rotatably fixated to a bogie base member 6a,b at a
first fixation point 7a,b and are adapted for manual pro-
pulsion through the user engaging the manual propulsion
bars 8 fixated to the drive wheels 1a,b along the circum-
ference thereof.
[0019] The two rearward support wheels 3a,b are ro-
tatably fixated to the bogie base members 6a,b at a sec-
ond fixation point 12a,b and are, according to the em-
bodiment of fig.1, rearward support wheels 3a,b of the
swiveling castor type. The bogie base member 6a is piv-
otally mounted at a pivot axis 16 located between the
first fixation point 7a,b and the second fixation point 12a,
b. The first fixation point 7a,b is thus located in front of
the pivot axis 16 fixating the bogie base member 6a,b to
the work chair and the second fixation point 12a,b is lo-
cated in behind the pivot axis 16.
[0020] The forward support wheels 2a,b are rotatably
fixated to forward support bars 5a,b which are parts of a
forward support assembly 19 fixedly attached to a base
part of the work chair. According to this embodiment, the
forward support wheels 2a,b are of the swiveling castor
type. The forward 2a,b and rearward 3a,b support wheels
being of the swiveling castor type enables the support
wheels to rotate around a castor axis 4 extending in a
vertical up-down direction, down being in the direction of
the ground surface and up being the opposite direction.
The rotation around this castor axis 16 enables the work
chair to rotate on the area of its footprint, thus rotating
around a point placed in the middle of the two drive
wheels 1a,b. The support wheels 2a,b, 3a,b being of the
swiveling castor type also enables the user to freely move
around the work chair, for example by trippling the work
chair with the legs, e.g. when the users hand are occu-
pied, or by moving the work chair by pushing or pulling
objects of the room using the arms.
[0021] The forward 2a,b and rearward 3a,b support
wheels are preferably positioned to provide sufficient
support to create a stable work chair for the user without
the chair getting a far too large over-all footprint limiting
the user from moving around in an office or dining setting.
[0022] The work chair according to the embodiment
shown in fig. 1 further comprises a height adjustable seat
9 comprising a back rest 10. The height adjustable seat
9 is height adjustable by means of a height adjustment
cylinder 11 fixated to the base part of the work chair. The
height adjustment cylinder 11 could be operable using
mechanical force, hydraulic force and pneumatic force.
According to the embodiment shown in fig. 1 the height
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adjustment cylinder 11 is a gas filled cylinder, as is known
from most office chairs of the art, which is controllably
connected to a control assembly 20 trough a connection
line 15. The control assembly is positioned in connection
to the seat 9 such that the control assembly 20 is easily
accessible to the user. According to other embodiments
(not shown) the height adjustment cylinder 11 is electri-
cally powered, which enables less mobile users to oper-
ate the height adjustment function without having to de-
liver a large force, e.g. by operating an electrical switch.
Adjusting the height of the work chair could be advanta-
geous as the optimal position for traveling in the work
chair using manual propulsion of the drive wheels are
much lower than the optimal position in an office or dining
setting. When traveling in the chair it could be advanta-
geous to have a center of gravity close to the fixation
points 7a,b of the drive wheels 1a,b, since this puts the
user in a balanced position in the work chair. The height
adjustment of the seat 9 further enables the user to easily
adapt to tables of different height, which further reduces
the need for adaptation of additional furniture. According
to one embodiment the height adjustable seat is rotatable
in accordance with most office chairs of the art.
[0023] The work chair of fig. 1 further comprises a
break member 13 adapted to engage the ground surface.
The break member 13 can be operable using mechanical
force, hydraulic force or pneumatic force, in the embod-
iment shown in fig. 1 the break member 13 comprises a
pneumatic cylinder operably connected to the same con-
trol assembly 20 as the height adjustment cylinder 11.
However it is equally conceivable that the pneumatic cyl-
inder operating the break is controlled from a separate
control assembly (not shown). In fig. 1 the break member
13 is shown in the state in which the break member 13
engages the ground floor and thus breaks the work chair
in relation to the ground surface. The drive wheels 1a,b
and the support wheels 2a,b, 3a,b, could have a ground
surface contacting layer which is adapted to the material
of the ground surface, such as a harder surface contact-
ing layer for softer ground surface materials and a softer
surface contacting layer for harder ground surface ma-
terials. The adaptation in materials could lead to that the
friction, between the ground surface and the wheels, is
too low for using the wheels as breaks. The ground sur-
face contacting part 14 of the break member 13 could
therefore comprise a material different from the material
of the wheels for creating suitable friction between the
contacting part 14 and the ground surface. However in
other embodiments (shown in figs. 4 and 5) the brakes
engages the wheels, particularly the drive wheels, where-
by the drive wheels 1a,b acts as break members con-
tacting the ground surface.
[0024] To enable the manual propulsion of the drive
wheels 1a,b in a comfortable way, the drive wheels 1a,
b should be made with a larger diameter than the support
wheels 2a,b 3a,b. According to one embodiment the di-
ameter of the drive wheels 1a,b is at least two times as
large as the diameter of the support wheels 2a,b; 3a,b

and according to another embodiment the diameter of
the drive wheels 1a,b is at least four times as large as
the diameter of the support wheels 2a,b; 3a,b.
[0025] Fig. 2 shows the work chair according to the
embodiment of fig.1 when the work chair travels over a
threshold 17 by manual propulsion of the drive wheels
1a,b rotatably fixated to the bogie base members 6a,b,
which in turn is pivotally mounted to the work chair. When
the threshold 17 raises the rearward support wheels 31,b
the bogie base members 6a,b pivots around the pivot
axis 16 keeping the drive wheel 1a in contact with the
ground surface at all times and thus enables the user to
further propel the work chair for continued advancement.
[0026] The brake member 13 is here shown in the state
in which the brake member 13 does not engage the
ground surface and thus do not hinder the work chair
from moving.
[0027] According to another embodiment (not shown)
at least one forward support wheel 2a,b and the drive
wheels 1a,b are rotatably fixated to a pivotally mounted
bogie base member 6a,b, whereas at least one rearward
support wheel 3a,b is fixedly attached to the work chair.
This embodiment also fulfills the main purpose of main-
taining the contact between the ground surface and
wheels, even when traveling over uneven surfaces. It is
also conceivable that both the front and rear support
wheels are rotatably fixated to a pivotally mounted bogie
base member.
[0028] Fig. 3 shows the work chair from above showing
the rearward support wheels 3a,b being rotatably fixated
to the castor axis 4 enabling the support wheels 2a,b;
3a,b to rotate around the castor axis 4 extending in a
vertical up-down direction. The castor axis 4 in turn being
fixated to the rear part of the bogie base member 6a,b in
a second point 12a,b. The brake members 13 are also
fixated to the rear part of the boogie base member 6a,b.
The drive wheels 1a,b are rotatably fixated to a first point
7a,b of the forward part of the bogie base member 6a,b.
The bogie base member 6a,b being pivotally mounted at
a pivot axis 16 which extends through a bearing housing
21 which contains the bearings making the pivot axis 16
operable. According to the embodiment shown, the right
6a and left 6b bogie base members are mounted to the
same pivot axis 16 interconnecting the movements of the
two bogie base members 6a,b. However, according to
other embodiments the right 6a and left 6b bogie base
members could be connected to a right and left pivot axis
and thus individually operable. It could be advantageous
for the forward part of the bogie base member 6a,b com-
prising the drive wheels 1a,b to extend a shorter distance
from the pivot axis 16 in a length axis L of the work chair
than the rearward part of the bogie base members 6a,b
comprising the rearward support wheels 3a,b, since the
elevation of the support wheels 3a,b then does not ele-
vate the base part of the work chair as much, and thus
the user.
[0029] Fig. 3 further shows the forward support assem-
bly 19 fixedly attached to a base part of the work chair.
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The forward support assembly 19 comprises the two for-
ward support wheels 2a,b rotatably fixated to the castor
axis 4 enabling the support wheels to rotate around the
castor axis 4 extending in a vertical up-down direction.
The base part of the work chair further comprises the
height adjustable cylinder 11 to which the seat 9 and
backrest 10 is height adjustably fixated.
[0030] Fig. 4 shows the work chair according to anoth-
er embodiment, in which the work chair further comprises
a lifting device in form of an operable cylinder 18 for rais-
ing the drive wheels 1a,b above the ground surface
through said operable cylinder 18 extending. The raising
of the drive wheels 1a,b enables the user to, by means
of the support wheels being swiveling casters, e.g. move
the work chair sideways which allows the user to better
adjust the work chair in an office or dining setting. The
operable cylinder 18 can be operable manually mechan-
ical, manually pneumatic/hydraulic or electrically pow-
ered mechanically/pneumatic or hydraulic. According to
the embodiment shown, the operable cylinder 18 is con-
nected to the control assembly 20, however it is equally
conceivable that the operable cylinder 18 is connected
to its own control assembly. According to one embodi-
ment (not shown) the raisable drive wheels can be locked
in a raised position by means of a locking member.
[0031] The brake member 23 as shown in fig. 4 is
adapted to engage the drive wheels 1a,b by means of
an engaging member 24 operably mounted to the brake
member 23. According to the embodiment shown, the
brake member 23 is connected to the control assembly
20, however it is equally conceivable that the brake mem-
ber 23 is connected to its own control assembly.
[0032] Fig. 5 shows the work chair from above showing
the rearward support wheels 3a,b being rotatably fixated
to the castor axis 4 enabling the support wheels 3a,b to
rotate around the castor axis 4 extending in a up-down
direction. The castor axis 4 in turn being fixated to the
rear part of the bogie base member 6a,b in a second
point 12a,b. The brake members 23 are also fixated to
the rear part of the boogie base member 6a,b. The drive
wheels 1a,b is rotatably fixated to a first point 7a,b of the
forward part of the bogie base member 6a,b. The bogie
base member 6a,b being pivotally fixated at a pivot axis
16 which extends through a bearing housing 21 which
contains the bearings making the pivot axis 16 operable.
The brake member 23 as shown in fig. 5 is adapted to
engage the drive wheels 1a,b by means of an engaging
member 24 operably mounted to the brake member 23.
According to the embodiment shown, the brake member
23 is connected to the control assembly 20, however it
is equally conceivable that the brake member 23 is con-
nected to its own control assembly.
[0033] Fig. 5 further shows the operable cylinder also
described in fig. 4 for raising the drive wheels 1a,b above
the ground surface. The operable cylinder 18 is here fix-
ated to a support bar 25 fixated to the right 6a and left
6b bogie base members and to the height adjustable cyl-
inder 11 and thus, when extended, raises the drive

wheels 1a,b above the ground surface.
[0034] According to a further extension of the embod-
iments shown above the manually propelled drive wheels
1a,b are assisted by an electrical motor, and according
to one embodiment the work chair comprises two indi-
vidual electrical motors in connection with each of the
right 1a and left 1b drive wheels.
[0035] Please note that any embodiment or part of em-
bodiment, feature, described herein may be combined in
any way.

Claims

1. A work chair comprising:

a. at least one rearward support wheel (3a,b),
b. at least one forward support wheel (2a,b),
c. at least two drive wheels (1a,b),
d. a height adjustable seat (9), characterized
in that said work chair further comprises a bogie
base member (6a,b), wherein

i. one of said at least two drive wheels (1a,
b) are rotatably fixated to said bogie base
member (6a,b), at a first fixation point (7a,b),
ii. one of: a rearward support wheel (3a,b)
and a forward support wheel (2a,b) are ro-
tatably fixated to said bogie base member
(6a,b), at a second fixation point (12a,b),
and
iii. said bogie base member (6a,b) is adapt-
ed to have a pivot axis (16) substantially be-
tween said first fixation point (7a,b) and said
second fixation point (12a,b).

2. The work chair according to claim 1, further compris-
ing a break member (13) adapted to engage the
ground surface.

3. The work chair according to claim 2, wherein said
break (13) member comprises a material different
from the materials of said at least one rearward sup-
port wheel (3a,b), said at least one forward support
wheel (2a,b), and said at least two drive wheels (1a,
b).

4. The work chair according to any one of claims 2 and
3, wherein said break member (13) is adapted to be
operable.

5. The work chair according to claim 4, wherein said
operable break member (13) is adapted to be oper-
able using a force selected from a list consisting of:
mechanical force, hydraulic force and pneumatic
force.

6. The work chair according to any one of the preceding
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claims, wherein said height adjustable seat (9) is
electrically height adjustable.

7. The work chair according to any one of the preceding
claims, wherein at least one of said at least one rear-
ward support wheel (3a,b), and said at least one for-
ward support wheel (2a,b), is a swiveling castor.

8. The work chair according to any one of the preceding
claims, further comprising a lifting device (18) adapt-
ed to lift the drive wheels (1a,b) to a point at which
the drive wheels (1a,b) do not engage the ground
surface.

9. The work chair according to claim 8, wherein said
lifting device (18) is an electrically powered lifting
device.

10. The work chair according to claim 8, wherein said
lifting device (18) is a lifting device selected from a
group consisting of: pneumatic lifting devices, hy-
draulic lifting devices and mechanical lifting devices.

11. The work chair according to any one of the preceding
claims, wherein the diameter of said drive wheels
(1a,b) is larger than the diameter of said support
wheels (2a,b; 3a,b).

12. The work chair according to claim 12, wherein the
diameter of said drive wheels (1a,b) is at least 2 times
as large as the diameter of said support wheels (2a,
b; 3a,b).

13. The work chair according to claim 12, wherein the
diameter of said drive wheels (1a,b) is at least 4 times
as large as the diameter of said support wheels (2a,
b; 3a,b).
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