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(54) Abstract Title
Elastomeric wheel

(57) The wheel, such as a castor wheel, has an axle assembly 12, a hub 10, a tread 14 and an elastomeric infill
16 interposed between the hub and tread. The tread is mechanically interlocked with the infill and extends
circumferentially around its outer surface. The tread is formed from a soft material such as polyurethane or
rubber. The hub has a core 28 and flange 18 made of a polyolefin such as polypropylene. The elastomeric infill,
which may be made from a thermoplastic rubber, provides a shock absorbent layer and is chemically bonded
to the flange at interface 34. The axle assembly has a hub guard 20 and a bearing assembly 24. The wheel is
manufactured by a multi-stage injection moulding process with the tread and core formed separately followed
by the injection of the elastomeric infill between them.
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Title: Wheels For Transportation Vehicles

Description of Invention

This invention relates to wheels for fransportation vehicles, and to
methods of manufacturing such wheels. In particular it relates to a wheel for a
transportation vehicle that may be used in light warehouse facilities, or retail
premises such as supermarkets, to carry goods.

Such transportation vehicles are generally rectangular in plan view,
typically prefabricated from a metal framework, and comprise a wheel,
typically a castor wheel, at each of the four corner regions.

Conventionally, wheels for such transportation vehicles are made from
polyolefin materials, since these materials are hard and provide good wear
characteristics. Another reason for the widespread use of polyolefin materials
is that these materials can be securely hydrogen-bonded together. This enables
the wheel to be conveniently manufactured from a plurality of parts bonded
together.

Alternatively, or additionally, the plurality of parts may be otherwise
chemically or mechanically bonded together, for example by use of an
adhesive.

Conventional transportation vehicles do generate an unpleasant Jevel of
noise in use. Considerable development work has been expended in an attempt
to reduce this. For example, both resilient spokes and infills made of an
elastomeric material have been incorporated into these types of wheel in the
past.

Despite this expenditure and effort, to date only incremental reductions

in the level of noise generated have been forthcoming. There is, therefore, a
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need for a wheel for a transportation vehicle that has a reduced level of noise in
use.

This invention provides a wheel for a transportation vehicle that
comprises a relatively rigid hub part, adapted to contain an axle, and a ground
engaging tread, in which the hub and the tread are provided by different
elastomeric materials.

A wheel made in accordance with the invention may produce
significantly less noise in use than conventionally constructed wheels.

The hub is preferably a relatively rigid material such as a polyolefin, for
example a polypropylene. The ground engaging tread, however, is preferably
formed from a material that is softer than the hub. A polyurethane material is
one example of a soft material that has good wear characteristics. Another
example would be a rubber material.

The wheel may further comprise an elastomeric infill that is softer than
the tread or the hub. This may provide a shock absorbent layer of a soft
material such as a thermoplastic rubber. The hub may be connected to the tread
by the elastomeric infill. Conveniently the infill is chemically bonded to the
hub and the tread is mechanically interlocked with the infill.

In a preferred embodiment of the invention the hub and the ground
engaging tread are mechanically interlocked. This permits the hub and the
tread to be manufactured from materials which cannot be easily chemically
bonded, for example hydrogen bonded, together.

The ground engaging tread preferably comprises no more than 50% of
the radius of the wheel. Conveniently the ground engaging tread comprises a
thin layer of no more than 25%, preferably substantially 15%, of the radius of
the wheel. The layer preferably extends circumferentially around the rim of the
wheel, and conveniently provides at least substantially the whole of the

circumferential surface of the wheel. By use of a suitable material, for example
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polyurethane or rubber, the ground engaging tread can be relatively thin whilst
still providing adequate cushioning,

The hub may further comprise a bearing, for example a roller or a ball
bearing, that interfaces between the axle and the hub. The bearing surface may
also be a low friction material such as nylon.

The invention is particularly suitable for application to castor wheels,
that is wheels which are pivotable on a vertical axis, but it may of course be
utilised in other types of wheel.

Preferably the component parts of the wheel, particularly the hub and
the ground engaging tread, are injection moulded. Thus a method of
manufacturing a wheel for a transportation vehicle comprises forming a
relatively rigid hub part, forming a ground engaging tread, and injection
moulding an elastomeric infill between the hub and the tread. Conveniently the
hub and the elastomeric infill are chemically bonded, whilst preferably the
ground engaging tread and the infill are mechanically interlocked.

A detailed description of two embodiments of a wheel for a
transportation vehicle, which have been selected by way of example, follows.
The description is to be read with reference to the accompanying drawings, in
which:

Figure 1 shows schematically a front section view through the centreline
of a first embodiment of a wheel for a transportation vehicle;

Figure 2 shows a schematically a side view of the embodiment of Figure
1;

Figure 3 shows schematically a front section view through a second
embodiment of a wheel for a transportation vehicle; and

Figure 4 shows schematically a side view of the embodiment of Figure

A first embodiment of a castor wheel for a transportation vehicle 1s

shown in Figures 1 and 2. The wheel comprises an axle assembly indicated
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generally at 12, a hub indicated generally at 10, a polyurethane tread 14, and an

elastomeric infill 16, which is interposed between the hub 10 and the

The axle assembly 12 comprises a hub-guard 20, and the inner race of a
bearing assembly which is shown at 24. An axle of the wheel (not shown) may
be tightly fitted to the axle assembly when the wheel is assembled.

The hub 10 comprises a polypropylene core 28 and a polypropylene
circumferential flange 18, with an extensive outer surface. The outer surface of
the circumferential flange forms an extensive interface with the elastomeric
infill at 34.

The polyurethane tread 14 extends circumferentially around the outer
surface of the hub 10. It is relatively thin in radial depth compared with the
elastomeric infill 16 and the hub 10. The tread 14 is connected to the hub 10
via the elastomeric infill 16, being mechanically interlocked with the infill 16.

The wheel is manufactured by a multi-stage injection moulding process.
The tread 14 and the core 18 are formed separately by injection moulding. The
tread 14 1s moulded with elongate radial channels 30, which extend through the
width of the tread 14. The tread 14 and the core 18 are then held in place in a
mould whilst the elastomeric infill 16 is injection moulded between them, and
fills the channels 30. Supporting elements 32 of polyurethane thus extend
radially inwards of channels 30, as shown in Figure 1. Thus a mechanical
interlock between the tread 14 and the elastomeric infill 16 1s achieved.
Furthermore the hub 10 and the elastomeric infill 16 become hydrogen-bonded
together during the manufacturing process forming an interface shown at 34.

In use, the hub 10, tread 14 and infill 16 rotate about the axle, the hub
forming a rigid structure that supports the wheel. The polyurethane tread 14
forms the interface between the wheel and the ground, and reduces the amount

of noise generated by the wheel.
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Figures 3 and 4 show schematically a second embodiment of a castor
wheel for a transportation vehicle, that comprises a hub of polypropylene,
shown generally at 40, a ground-engaging tread 40, and an elastomeric infill 44.
The tread 46 extends circumferentially over the elastomeric infill 44, and the
hub forms a roller bearing with an axle (not shown) of the wheel, along an
interface surface 48. k

The tread 46 is mechanically interlocked with the elastomeric infill 44,
as shown in Figure 3. The tread 46 is interleaved with the infill 44 by the use
of axially symmetrical protrusions on each.

As shown in Figures 2 and 4 the mechanical interlock in both
embodiments is rotationally asymmetrical. This assists in keying the tread
securely into the infill.

These wheels have been found to significantly reduce the noise
generated by transportation vehicles. When a semi-flexible polyurethane tread
is added to the wheel the noise generated has been found to be reduced by
around 8 - 10 dB.

In the present specification "comprise” means "includes or consists of”
and "comprising" means "including or consisting of".

The features disclosed in the foregoing description, or the following
claims, or the accompanying drawings, expressed in their specific forms or n
terms of a means for performing the disclosed function, or a method or process
for attaining the disclosed result, as appropriate, may, separately, or n any
combination of such features, be utilised for realising the invention in diverse

forms thereof.



CLAIMS

1. A wheel for a transportation vehicle that comprises a relatively rigid hub
part, adapted to contain an axle, and a ground engaging tread, in which the hub

and the tread are provided by different elastomeric materials.

2. A wheel according to Claim 1 in which the hub comprises a relatively

rigid material and the tread comprises a material that is softer than the hub.

3. A wheel according to Claim 1 or Claim 2 in which the hub comprises a
polyolefin, for example polypropylene and the ground engaging tread

comprises a polyurethane.

4, A wheel according to any preceding claim in which the wheel further

comprises an elastomeric infill.

5. A wheel according to Claim 4 in which the hub is connected to the tread

via the elastomeric infill,

6. A wheel according to any preceding claim in which the hub and the

ground engaging tread are mechanically interlocked.

7. A wheel according to any preceding claim in which the ground engaging
tread comprises a thin layer that extends circumferentially around the rim of the
wheel and comprises no more than 50%, conveniently no more than 25% and

preferably substantially 15% of the radius of the tyre.
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8. A wheel according to any preceding claim further comprising a bearing,
for example a roller or a ball bearing, that interfaces between the axle and the

hub.

9. A wheel according to any preceding claim in which the wheel is a castor

wheel.

10. A wheel according to any preceding claim in which the hub, tread and

infill are injection moulded.

11. A method of manufacturing a wheel for a transportation vehicle
comprising:

forming a relatively rigid hub part;

forming a ground engaging tread; and

injection moulding an clastomeric infill between the hub and the tread.

12. A method according to Claim 11 in which the hub and the elastomeric

infill are chemically bonded.

13. A method according to Claim 11 or Claim 12 in which the ground

engaging tread and the infill are mechanically interlocked.

14 A wheel for a transportation vehicle, substantially as hereinbefore

described, and as illustrated in Figures 1 10 4,

15. A method of manufacturing a wheel for a transportation vehicle, as

illustrated in Figures 1 to 4, substantially as hereinbefore described.



\gs d Dg&j
& Q
T The % -
& Patent - £y
@OIyT . "jﬁﬁﬂ;é INVESTOR IN PEOPLE
Application No: GB 0113152.3 Examiner: Ian Blackmore
Claims searched:  1-10 Date of search: 29 August 2001

Patents Act 1977
Search Report under Section 17

Databases searched:

UK Patent Office collections, including GB, EP, WO & US patent specifications, in:
UK Cl (Ed.S): B7C (CGG, CGR, CHA, CHC, CHX, CKR, CKX).
Int C1 (Ed.7): B60B 5/00, 5/02, 9/00, 9/02, 9/10, 9/12, 27/00, 33/00.

Other: Online: EPODOC, JAPIO, WPL

Documents considered to be relevant:

Category| Identity of document and relevant passage Relevant
to claims

X | GB 2046678 A (PEMCO-KALAMAZOO) see figure 2 and page 2,

. 1-5,7-9
line 110-126
X GB 2035229 A (PEMCO) see figures 2 & 3 1-10
X GB 1393940 A (FELDMUHLE) see figure and page 2, line 86-105 |1,4,5.7.9.1
0

X GB 0549738 A (BASSICK) see figure 3 and page 2, line 95-104 1,2,4,5.9
X Document indicating lack of novelty or inventive step A Document indicating technological background and/or state of the art.
Y  Document indicating lack of inventive step if combined P Documentpublished on or after the declared priority date but before the

with one or more other documents of same category. filing date of this invention.
Patent document published on or after, but with priority date earlier

& Member of the same patent family than, the filing date of this application.

An Executive Agency of the Department of Trade and Industry



