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(54) A CASTER WHEEL ASSEMBLY AND A WHEELCHAIR COMPRISING THE SAME

(57) The present disclosure relates to a caster wheel
assembly (1), comprising: a caster housing (3) provided
with an axial channel, and a spindle shaft (5) configured
to be received by the channel (3a) of the caster housing,
and wherein the spindle shaft (5) defines a spindle shaft
axis (A1), the caster housing (3) and the spindle shaft (5)

being configured to rotate freely relative to each other,
wherein the spindle shaft (5) is tilted relative to a vertical
plane when the caster wheel assembly (1) is in use and
arranged on a horizontal support surface, thereby pro-
viding a trail functionality.
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Description

TECHNICAL FIELD

[0001] The present disclosure generally relates to a
caster wheel assembly. In particular, it relates to a caster
wheel assembly which has a trail-functionality.

BACKGROUND

[0002] Wheelchairs are generally provided with a pair
of non-swivelling wheels, such as drive wheels in the
case of powered wheelchairs. Wheelchairs may also be
provided with caster wheels, in particular swivel caster
wheels facilitating rotation of the wheelchair in any direc-
tion.
[0003] Caster wheels of the type that swivel are known
to flutter or to shimmy. Flutter or shimmy occurs when a
caster wheel starts to oscillate side-to-side. In the case
of flutter, the side-to-side oscillation is obtained by forced
oscillation and in case of shimmy by self-excited oscilla-
tion. These side-to-side oscillations are highly undesira-
ble because the direction of orientation of the caster
wheel becomes uncontrollable. Further, the oscillations
may give rise to vibrations in the seat which may be ex-
perienced as uncomfortable for the user. Normally oscil-
lation occurs when the wheel is not in full contact with
the ground, and the wheel may have turned in any direc-
tion when full ground contact is regained. Oscillations
may also occur without the caster wheels losing contact
with the ground in case the wheelchair speed is suffi-
ciently high.
[0004] There are a number of methods of reducing flut-
ter and shimmy. US 4,989,920, for example, discloses a
caster wheel assembly which has a trail functionality to
increase the critical velocity, i.e. the velocity at which the
caster wheel will begin to self-oscillate, to reduce shimmy
for normal operating speeds. According to US 4,989,920
trail is the distance with which the axle of the caster wheel
is offset behind the vertical pivot of the wheel during trav-
el.

SUMMARY

[0005] In US 4,989,920 the upright rod is vertical when
the caster wheel assembly is in use and rests on a hor-
izontal support surface. In order to increase the trail and
thus increase the critical speed at which oscillations com-
mence, the fork would have to be offset even further be-
hind the vertical pivot during travel. This would lead to a
greater footprint of the wheelchair, because the caster
wheels would extend further away from the chassis dur-
ing travel. Moreover, as the caster wheel swivels about
the vertical swivel axis, the caster wheel could collide
with the chassis if the trail is made too large and in case
the chassis design is not modified. With a very large trail,
it would become essentially impossible to adapt the chas-
sis to accommodate caster wheel swivelling.

[0006] An object of the present disclosure is to provide
a caster wheel assembly which solves, or at least miti-
gates the problems of the prior art.
[0007] There is hence according to a first aspect of the
present disclosure provided a caster wheel assembly,
comprising: a caster housing provided with an axial chan-
nel, and a spindle shaft configured to be received by the
channel of the caster housing, and wherein the spindle
shaft defines a spindle shaft axis, the caster housing and
the spindle shaft being configured to rotate freely relative
to each other, wherein the spindle shaft is tilted relative
to a vertical plane when the caster wheel assembly is in
use and arranged on a horizontal support surface, there-
by providing a trail functionality.
[0008] By means of the tilted configuration of the spin-
dle shaft, relative to a vertical plane, when caster wheel
assembly is mounted to e.g. a vehicle such as a wheel-
chair, the distance between the vertical axis through the
wheel axle and the spindle shaft axis will increase in a
direction towards the horizontal support surface on which
caster wheel assembly is arranged. The trail, which is
the distance between the vertical axis through the wheel
axle and the spindle shaft axis, at ground level where the
caster wheel touches the support surface, will thus be-
come larger than what could be obtained with a traditional
caster wheel assembly where the spindle shaft is ar-
ranged vertically and the two aforementioned axes are
parallel to each other. The footprint of the caster wheel
assembly, and thus of e.g. a wheelchair may thereby be
reduced.
[0009] One embodiment comprises a caster wheel fork
having a wheel axle configured to be arranged offset from
the spindle shaft axis.
[0010] According to one embodiment the wheel axle
defines the origin of a coordinate system having a first
axis that is horizontal and a second axis that is vertical,
wherein the spindle shaft axis intersects the second axis
when the caster wheel assembly is in use and arranged
on a horizontal support surface.
[0011] According to one embodiment the spindle shaft
has an upper end and a lower end, wherein the distance
between the spindle shaft axis and the second axis in-
creases along the length of the spindle shaft in a direction
from the upper end towards the lower end.
[0012] According to one embodiment the angle be-
tween the spindle shaft and the second axis is at least 3
degrees.
[0013] According to one embodiment the angle be-
tween the spindle shaft and the second axis is at least 5
degrees.
[0014] According to one embodiment the caster wheel
fork is configured to be fixedly connected to the spindle
shaft.
[0015] According to one embodiment the caster wheel
fork is configured to be fixedly connected to the caster
housing.
[0016] There is according to a second aspect of the
present disclosure provided a wheelchair comprising: a
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chassis, and a caster wheel assembly according to the
first aspect presented herein, configured to be pivotally
coupled to the chassis.
[0017] According to one embodiment the wheelchair
is an electrically powered wheelchair.
[0018] Generally, all terms used in the claims are to be
interpreted according to their ordinary meaning in the
technical field, unless explicitly defined otherwise herein.
All references to "a/an/the element, apparatus, compo-
nent, means, etc." are to be interpreted openly as refer-
ring to at least one instance of the element, apparatus,
component, means, etc., unless explicitly stated other-
wise.

BRIEF DESCRIPTION OF THE DRAWINGS

[0019] The specific embodiments of the inventive con-
cept will now be described, by way of example, with ref-
erence to the accompanying drawings, in which:

Fig. 1 schematically shows a perspective view of an
example of a caster wheel assembly;

Fig. 2 shows a side view of the caster wheel assem-
bly in Fig. 1, including a caster wheel; and

Fig. 3 schematically shows a side view of a wheel-
chair provided with the caster wheel assembly in Fig.
1.

DETAILED DESCRIPTION

[0020] The inventive concept will now be described
more fully hereinafter with reference to the accompany-
ing drawings, in which exemplifying embodiments are
shown. The inventive concept may, however, be embod-
ied in many different forms and should not be construed
as limited to the embodiments set forth herein; rather,
these embodiments are provided by way of example so
that this disclosure will be thorough and complete, and
will fully convey the scope of the inventive concept to
those skilled in the art. Like numbers refer to like elements
throughout the description.
[0021] Fig. 1 shows an example of a caster wheel as-
sembly 1 for a wheelchair. Caster wheel assembly 1 com-
prises a caster housing 3, a spindle shaft 5 configured
to be received by the caster housing 3, as shown in Fig.
2, and a caster wheel fork 9 which has a wheel axle 11
for mounting a caster wheel thereto. The spindle shaft 5
is configured to rotate freely inside the caster housing 3.
[0022] The caster wheel fork 9 is configured to be fix-
edly connected to the spindle shaft 5 so that when the
spindle shaft 5 rotates relative to the caster housing 3,
the caster wheel fork 9 rotates concurrently with the spin-
dle shaft 5.
[0023] According to the present example, the caster
housing 3 is configured to be fixedly or immovably mount-
ed to an arm, such as a swing arm, which is configured

to be connected to the chassis of a wheelchair.
[0024] As an alternative to the above configuration, the
spindle shaft may be configured to be fixedly or immov-
ably mounted to the arm, such as a swing arm, which is
configured to be connected to the chassis of a wheel-
chair. In this case, the caster housing is configured to
rotate freely relative to the fixed spindle shaft, and the
caster wheel fork is configured to be mounted to the cast-
er housing so that when the caster housing rotates rela-
tive to the spindle shaft, the caster wheel fork rotates
relative to the spindle shaft, concurrently with the caster
housing.
[0025] Fig. 2 shows a side view of the caster wheel
assembly 1, including a caster wheel 13 mounted to the
caster wheel fork 9. According to the present example
the wheel axle 11 is configured to be arranged offset
relative to a spindle shaft axis A1 defined by the longitu-
dinal extension of the spindle shaft 5. In this manner,
conventional trail functionality is provided. The wheel ax-
le may instead, according to another variation, be ar-
ranged in line with the spindle shaft axis A1.
[0026] The wheel axle 11 defines the origin O of a co-
ordinate system which has a first axis X and a second
axis Y. It should be noted that the first axis X and the
second axis Y are merely defined herein to facilitate the
description of the tilted spindle shaft, and are thus "im-
aginary".
[0027] The spindle shaft 5 is configured to be arranged
in an inclined manner, or tilted, relative to a vertical plane
when the caster wheel assembly 1 is mounted to a chas-
sis of a wheelchair, and placed on a horizontal support
surface. An axis A2 extending parallel and coinciding with
the second axis Y, and which extends vertically through
the wheel axle 11 hence intersects the axis A1 defined
by the spindle shaft 5. There is thus an angle α between
axis A1 and axis A2. Hereto, the distance between axis
A2 and the spindle shaft axis A1 increases in the direction
towards the ground support 8 on which the caster wheel
assembly 1 is arranged in use. The distance between
axis A1 and axis A2 at the point 4a where axis A1 inter-
sects the ground support 8 and the point 4b where axis
A2 intersects the ground support 8 is the trail T, which
gives rise to the trail functionality. This definition is more
general than the one given in the prior art, which repre-
sents the special case when the two axes shown in Fig.
2 are parallel. The trail T may thus be the result of two
components, one obtained due to the tilting of the spindle
shaft 5, and one due to the possibility to arrange the wheel
axle offset relative to the spindle shaft axis.
[0028] In use, when the caster wheel assembly 1 is
mounted to a chassis or a swing arm/pivot arm of for
example a wheelchair and the wheelchair is arranged on
a horizontal ground support 8, the first axis X is horizontal
and the second axis Y is vertical. In this case, the distance
between the spindle shaft axis A1 and the axis A2 increas-
es when moving along the second axis Y in a direction
towards the ground support 8. A different manner to ex-
press this is that the spindle shaft 5 has an upper end 5b
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and a lower end 5a, and the distance between the spindle
shaft axis A1 and the axis A2 increases along the length
of the spindle shaft 5 in a direction from the upper end
5b towards the lower end 5a.
[0029] The angle α between the spindle shaft 5, in par-
ticular the spindle shaft axis A1, and axis A2 may for ex-
ample be at least 3 degrees, for example at least 4 de-
grees, such as at least 5 degrees or at least 6 degrees.
[0030] Fig. 3 shows an example of a wheelchair 15.
The wheelchair 15 may for example be an electrically
powered wheelchair. The wheelchair 15 comprises a
chassis 17, drive wheels 19, and caster wheel assem-
blies 1, each comprising a respective arm 21, for example
a swing arm. Each caster wheel assembly 1 is connected
to a respective arm 21.
[0031] In case of an electrically powered wheelchair,
the wheelchair 15 may be any of a front wheel drive type
wheelchair, a midwheel drive type wheelchair, rear wheel
drive type, or any other type of drive configuration.
[0032] The inventive concept has mainly been de-
scribed above with reference to a few examples. How-
ever, as is readily appreciated by a person skilled in the
art, other embodiments than the ones disclosed above
are equally possible within the scope of the inventive con-
cept, as defined by the appended claims.

Claims

1. A caster wheel assembly (1), comprising:

a caster housing (3) provided with an axial chan-
nel, and
a spindle shaft (5) configured to be received by
the channel of the caster housing, and wherein
the spindle shaft (5) defines a spindle shaft axis
(A1),

the caster housing (3) and the spindle shaft (5) being
configured to rotate freely relative to each other,
wherein the spindle shaft (5) is tilted relative to a
vertical plane when the caster wheel assembly (1)
is in use and arranged on a horizontal support sur-
face, thereby providing a trail functionality.

2. The caster wheel assembly (1) as claimed in claim
1, comprising a caster wheel fork (9) having a wheel
axle (11) configured to be arranged offset from the
spindle shaft axis (A1).

3. The caster wheel assembly (1) as claimed in claim
1 or 2, wherein the wheel axle (11) defines the origin
(O) of a coordinate system having a first axis (X) that
is horizontal and a second axis (Y) that is vertical,
wherein the spindle shaft axis (A1) intersects the
second axis (Y) when the caster wheel assembly (1)
is in use and arranged on a horizontal support sur-
face.

4. The caster wheel assembly (1) as claimed in claim
3, wherein the spindle shaft (5) has an upper end
(5b) and a lower end (5a), wherein the distance be-
tween the spindle shaft axis and the second axis
increases along the length of the spindle shaft in a
direction from the upper end (5b) towards the lower
end (5a).

5. The caster wheel assembly (1) as claimed in claim
3 or 4, wherein the angle between the spindle shaft
(5) and the second axis is at least 3 degrees.

6. The caster wheel assembly (1) as claimed in claim
5, wherein the angle between the spindle shaft and
the second axis is at least 5 degrees.

7. The caster wheel assembly (1) as claimed in any of
the preceding claims, wherein the caster wheel fork
(9) is configured to be fixedly connected to the spin-
dle shaft (5).

8. The caster wheel assembly (1) as claimed in any of
claims 1-6, wherein the caster wheel fork (9) is con-
figured to be fixedly connected to the caster housing
(3).

9. A wheelchair (15) comprising:

a chassis (17), and
a caster wheel assembly (1) as claimed in any
of claims 1-8, configured to be pivotally coupled
to the chassis (17).

10. The wheelchair (15) as claimed in claim 9, wherein
the wheelchair (15) is an electrically powered wheel-
chair.
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