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(57) Abrége/Abstract:

The invention relates to a suspension device (1) for a wheel (7), which Is arranged in a wheel recelving element (3). Said device
comprises at least one hub body (9) which Is arranged in the wheel (7) and which Is arranged together with said wheel (/) In a
limited pivotable manner around a supporting axle (17) which Is disposed on the wheel receiving element (3). Said supporting
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(57) Abréege(suite)/Abstract(continued):
axle (17) Is arranged at a distance from the bearing axle of the wheel (7). At least one suspension element (19) co-operates with

the hub body (9), In such manner as to cushion the pivoting movement of the hub body. The invention Is characterised In that

the wheel recelving element (3) comprises at least one counter bearing element (18) arranged in a space on the supporting axle
(17), whereby the at least one hub body (9) Is supported or can be supported on said element with the aid of the at least one

spring element (19).
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Abstract

The invention relates to a suspension device (1) for a wheel (7) carried by
a wheel mount (3), comprising at least one hub body (9) which is
arranged in the wheel (7) and, together with the wheel (7), 1s mounted so
as to be pivotable to a limited extent about a supporting axle (17)
provided on the wheel mount (3), wherein the supporting axle (17) is
spaced from the carrying axis of the wheel (7) and wherein at least one
spring member (19) 1s provided which co-operates with the at least one
hub body (9) so as to cushion the pivoting movement of the hub body (9).
The invention 1s characterised in that the wheel mount (3) carries at least
one abutment member (18) which 1s spaced from the supporting axle (17)
and on which the at least one hub body (9) 1s supported or 1s supportable

by means of the at least one spring member (19).
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Suspension Device

Description

The invention relates to a suspension device according to the preamble of

claim 1.

Suspension devices for rollers and wheels are known from patent
specifications US 2,443,900, US 2,721,766 and DE-C 567 164. These
devices have a supporting axle which is eccentrically arranged in relation
to the wheel axis and about which the hub of the wheel can pivot. A
resilient member supports the hub relative to a fixed part. If the wheel
strikes an obstacle, the hub executes a pivoting movement, as a result of

which the wheel yields to the obstacle.

The disadvantage of these known suspension devices lies in the difficulty
of producing a space-saving and cost-effective design which makes it
possible to achieve suspension behaviour corresponding to a quite
particular, predetermined spring characteristic. @ Usually, the
predetermined spring characteristic requires spring dimensioning which
cannot be accommodated in the structural space provided. Manufacture
and assembly are also costly because the design consists of many parts.
The suspension device known from patent specification US 5,493,755
uses an elastomer spring member which 1s subjected to torsional stress.

This design does not allow a large pivoting angle and also loads the
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material in a way which does not optimally utilise the volume of the spring member. This

results in overloading of the outer zone, while 1nner regions have not yet been optimally

loaded.

The object of the invention is the further development of a suspension device of the
present type so that the necessary manufacturing costs are reduced in
comparison with suspension devices known hitherto, so that a modular
construction 1s possible and so that the characteristic of the suspension

1S variable by simple means.

The object of the invention is achieved by the characterising features of

claim 1.

The invention has the advantage that the suspension device can be
manufactured from few components and without taking up a lot of
structural space. The spring member is only subjected to compressive or
axial loads. A simple elongate component with e.g. a round cross-section
can be used as an abutment member. Only two openings for receiving
the abutment member are needed in the wheel mount. In comparison
with a conventional roller without any suspension, the number of
components 1s increased by only three parts, namely the hub body, the
spring member and the abutment member. Furthermore, when the roller
1s assembled, owing to the modular construction of the suspension
device, the spring member can be selected in accordance with the
expected requirements (spring characteristic) and also be replaced
subsequently with little expenditure. The material of the spring member
1s optimally utilised and, together with a long service life in the limited
structural space of the hub body, suspension with a large work capacity

can be achieved.
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The invention will be further described with reference to embodiments.

Fig. 1 shows an exploded view of an embodiment with two bearings;

Fig. 2 shows a sectional view of fig. 1 in the unloaded state;

Fig. 3 shows a sectional view of fig. 2 in the loaded state;

Figs. 4 and 5 each show an exploded view of an embodiment for a single
bearing; and

Fig. 6 shows a side view of fig. 5.

The suspension devices 1 described hereinbelow can be put into practical

use in wheels 7 carried by wheel mounts of any design.

The embodiment according to fig. 1 comprises a suspension device 1
provided e.g. on a roller 2 formed as a caster. The roller 2, which is
swivellable about a vertical axis 5, has a wheel mount 3 for carrying a
wheel 7 rotatably mounted on a horizontal axis 6 (carrying axis) and for
carrying the suspension device 1. The suspension device 1 comprises a
cylindrical hub body 9, a spring member 19 and an abutment member
18. The wheel 7 1s provided with a cylindrical opening 8 arranged
concentrically with the horizontal axis 6 and provided for receiving the
hub body 9, the outer diameter of the hub body 9 being slightly smaller
than the inner diameter of the cylindrical opening 8. The hub body 9 has
two spaced cylindrical bearing seats 10 for receiving two bearings 15,
preferably formed as roller bearings, which are inserted into the
cylindrical opening 8 with an accurate fit. The hub body 9 has a
horizontally extending space 11 1n the form of a curved slot, through
which the abutment member 18, formed as a rod in the example, is

guided. The spring member 19, which is formed e.g. as an elastomer and
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co-operates with the abutment member 18, is also housed in the space 11. At a
distance from the space 11, the hub body 9 has a horizontally extending
through bore 12 provided for receiving a supporting axle 17, by means of
which the wheel 7 is fixable to the fork arms 4 of the wheel mount 3. For
this purpose, each fork arm 4 has a horizontally extending first opening
20 to enable the supporting axle 17 to be secured to the fork arms 4. A
second horizontally arranged opening 21 i1s provided in each fork arm 4
at a distance from the first openings 20 and i1s provided for receiving and
securing the abutment member 18. Fixing means of the conventional
type are used to secure the supporting axle 17 and the abutment
member 18, arranged parallel to the supporting axle 17, to the fork arms
4. The hub body 9 1s arranged between the fork arms 4 with slight lateral
clearance. When the suspension device 1 is in the assembled state, the
spring member 19 either already rests with slight pressure against the
abutment member 18 or, for reasons of easier assembly, there 1s a small
amount of clearance between the spring member 19 and the abutment
member 18. When the wheel 7 1s under load, the hub body 9, and with it
the wheel 7, executes a pivoting movement so that the spring member
19, which 1s positively accommodated in the space 11, is pushed against
the fixedly arranged abutment member 18. During this spring deflection
process, the spring member 19 is deformed and absorbs energy. If the
wheel 7 1s relieved of load, the spring member 19 releases energy so that
the wheel moves back into the starting position as in a rebound process.
The spring member 19 can also be formed so that it is fixed both to the

hub body 9 and to the wheel mount 3.

The etfect of the suspension device 1 can be aptly described with
reference to figures 2 and 3. In each case, the roller 2 is shown in side

view and partly in section. There 1s no load-bearing force acting on the




CA 02434065 2003-07-07

roller 2 shown in fig. 2, whereas the same roller 2 in fig. 3 is shown subjected to
a load-bearing force which induces the limited pivoting of the wheel 7
with the hub body 9 about the horizontal axis 6 of the supporting axle
17. The load-bearing force ultimately acting on the wheel 7 pushes the
wheel 7, rotating clockwise in the drawing, upwards by the amount A,
during which the abutment member 18 supported in the fork arms 4 is
pressed against the spring member 19 and compresses it slightly. If the
load-bearing force acting on the wheel 7 i1s low, the wheel 7 also only
yields slightly and the amount A 1s smaller. If, however, the load-bearing
force 1s high, this produces great deflection of the wheel 7 and
correspondingly great compression of the spring member 19. The
compression of the spring member 19 therefore results in cushioning of
the wheel 7 1n a shock-absorbing manner. Consequently, the suspension
device 1 overall advantageously cushions the roller 2 in the event of

shocks and loads occurring during use.

Fig. 4 shows an embodiment in which the hub body 9 is symmetrically
formed 1n two parts, with the result that the wheel 7 can also be provided
with only one bearing 15. In the example, a spring member 19 is
provided for each hub body 9. A wheel 7 provided with these parts can be

fitted into a wheel mount 3, for example as described in figures 1 to 3.

Figs. 5 and 6 show an embodiment in which the hub body 9 is bipartite
and the two halves 13 of the hub body 9 thus formed are identical and
each have a tongue 14 with snap-in toothing on the inside and a tongue
14 with snap-in toothing on the outside, the tongues 14 being arranged
so that, when the two halves 13 of the hub body 9 are inserted into the
inner race 16 of the bearing 15, the tongue 14 with snap-in toothing on

the inside of one half 13 meshes with the opposite tongue 14 with snap-
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in toothing on the outside of the other half 13. Finely stepped snap-in toothing makes it
possible to use bearings 15 of different width with only one embodiment of a hub body 9.
The spring member 19 is accommodated 1n a space-saving manner between
the two halves 13 of the hub body 9. The described arrangement can be
fitted into a wheel 7, and the wheel 7 thus formed can be fixed to a wheel

mount 3 in the initially described manner.

Alternatively, a leg spring can be provided as a spring member 19. One
end of the leg spring engages in the hub body 9 and its other end is
looped around the supporting axle 17 so tightly that an adequate
frictional connection i1s produced or is connected to a fixed part in

another suitable manner.

As a further alternative, it i1s also possible to dispense with the wheel 7
and to transfer the function of the wheel 7 to at least one bearing 15. If
just one bearing 15 were used as a wheel substitute, the hub body 9
would then have to be formed by two mutually engageable halves 13 —
see fig. 5 — and inserted into the inner race 16 of a bearing 15. This

arrangement can also be fitted into a wheel mount 3.

Lastly, instead of only one abutment member 18, it is possible to provide
a further such member, in which case each abutment member 18 would

have to be fixedly arranged on a correspondingly formed wheel mount 3.
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Claims

1.

A suspension device (1) for a wheel (7) carried by a wheel mount
(3), comprising at least one hub body (9) which 1s arranged in the
wheel (7) and, together with the wheel (7), 1s mounted so as to be
pivotable to a limited extent about a supporting axle (17) provided
on the wheel mount (3), wherein the supporting axle (17) 1s spaced
from the carrying axis of the wheel (7) and wherein at least one
spring member (19) is provided which co-operates with the at least
one hub body (9) so as to cushion the pivoting movement of the
hub body (9), characterised in that the wheel mount (3) carries at
least one abutment member (18) which 1s spaced from the
supporting axle (17) and on which the at least one hub body (9) is

supported or is supportable by means of the at least one spring

member (19).

A suspension device according to claim 1, characterised in that the

at least one spring member (19) is intended to absorb compressive

and axial loads.

A suspension device according to claim 1 or 2, characterised in
that the hub body (9) has a space for receiving the at least one

spring member (19) and through which the at least one abutment

member (18) 1s guided.

A suspension device according to claim 3, characterised in that the

space (11) 1s formed as a curved slot.

A suspension device according to any one of claims 1 to 4,
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characterised in that the hub body (9) is formed by two connectable halves (13).

A suspension device according to claim 5, characterised 1n that the halves (13) of

the hub body (9) are connectable to one another in a snap-locking manner.

A suspension device according to any one of claams 1 to 6,
characterised in that the at least one spring member (19) is formed

as an elastomer.

A suspension device according to any one of claims 1 to 7,
characterised in that the at least one hub body (9) 1s housed in a

bearing (15).

A suspension device according to claim 8, characterised in that the

bearing (15) is formed as a wheel (7).
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