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(54) Motor cycle front suspension arrangement

(57) The front suspension comprises a pair of telescopic struts each having a stanchion,21, and a cylinder
22,23. The upper parts of the cylinders, 22, 23, are linked together by a brace 25, which is in turn pivotally
linked to the frame by a radius arm 15. The radius arm imposes a lateral load on the strut cylinders 22, 23, and
thereby promotes weatr. Lubrication of the strut is ensured by a lubricant chamber formed in the base of the
cylinder, from which lubricant is transferred by the action of compressing the strut, to the wearing surfaces,
30, at the upper end of the cylinder.

At least one drawing originally filed was informal and the print reproduced here is taken from a later filed formal copy.
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2296902

FRONT SUSPENSION ARRANGEMENTS
FOR PERFORMANCE MOTOR CYCLES

This invention relates to motor cycles and particularly
to front suspension arrangements for performance motor

cycles.

In a conventional two-wheel motor cycle construction,
drive is applied to the rear wheel and the front wheel is
used to steer the motor cycle. The front wheel is
mounted in a front fork which can be rotated about an
axis inclined towards the rear of the bicycle and in a
vertical plane in order to steer the bicycle. The
arrangement of handle bars, front fork and any
intermediate members is usually to mount them pivotally

relative to the front end of a main bicycle frame.

It is known to join the main frame to the arrangement of
the handlebars and front forks at two vertically spaced
apart positions. This materially decreases the amount of
flexure applied to the front fork and when the motor
cycle is braked, the tendency of the machine to "dive" is

reduced.



It is also well known to provide a resilient suspension
between the lower ends of the front fork arrangement to
which the hub of the front wheel are attached and the
upper parts of the fork. Such resilient suspension may
be provided by making each part of the fork telescopic
and by providing spring means, for example mechanical,
hydraulic or pneumatic, urging the telescoping portions
apart. When combined with the spaced mounting
arrangements noted above, it is often convenient to mount
the handlebars and the upper portions of the forks
pivotally on the upper part of the main frame and to
connect a lower part of the main frame by means of one or
more radius arms to the portions of the front forks
attached to the wheel. Arrangements of this sort have
been manufactured and operated with some success, but
there is a tendency to rapid wear on the telescoping
portions of the front forks since the lower arm(s)
connecting to the lower part of the main frame applies
lateral forces to the telescoping fork members as the
motor cycle is driven over bumps, i.e. forces
substantially at right angles to the axis along which the
portions of the front forks telescope together and apart.

In accordance with the present invention, this problem is
solved and satisfactory systems which do not suffer from
excess wear but which give the advantages of the previous
systems are achieved by providing that the telescoping
fork members define between them a chamber containing a
quantity of lubricant, the relatively telescoping
portions being sealed to one another, and the bottom of
the chamber having an outlet for lubricant connected to a
Jubricant feed to the region of the upper end of the

lower of the two telescoping members.
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In this way, when the two telescoping front fork members
are telescoped together, e.g. by the front wheel being
driven on to a bump or when the motor cycle is braked,
lubricant at the bottom of the chamber is compressed and
the pressure urges the lubricant through a suitable lead,
preferably one with a one~-way check valve in it, to the
upper end of telescoping sealed connection where it both
maintains sealing (and accordingly enhances the lubricant
circulation action) and additionally facilitates the
telescoping of the two members of the fork even against
the application of lateral forces by the lower radius
arm(s). The injection of the oil creates pressure at the
upper bearing which ensures adequate lubrication, and
does so precisely when that lubrication is needed, i.e.

when the suspension is compressed.

The invention is illustrated by way of example with

reference to the accompanying drawings in which:

Figure 1 is a simplified diagrammatic perspective front
view of the front suspension of a motor cycle in

accordance with the invention,

Figure 2 is a side view, likewise diagrammatic, of the

suspension shown in Figure 1,

Figure 3 is an enlarged scale view of certain parts of

the suspension shown in Figure 2 and

Figure 4 is a diagrammatic mechanical drawing of the
telescoping strut forming part of the suspension of the

motor cycle.

Referring first to Figure 1, this shows part of the front
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end of a performance motor cycle diagrammatically. The
main frame of the motor cycle 1 carries at its front end
a socket 11 in which is pivotally mounted a front fork
arrangement 2 carrying a road wheel 3. The front fork
arrangement consists of a pair of telescopic struts
formed by upper stanchions 20, 21 which are a sliding fit
in lower sleeves 22 and 23. At their lower ends, sleeves
22 and 23 terminate in a suitable mounting lug for the
ends of the axle of the front wheel 3. At their upper
ends, sleeves 22 and 23 are fixedly connected together

via a cross-member 25.

Stanchions 20 and 21 are connected together via a brace
24 which, at its centre, has a mounting which is fitted

into socket 11 on frame 1.

As shown, the frame 1 has an upper member 10 and,
connected to it by welding near its forward end, a pair
of downwardly and outwardly splayed struts 12 and 13.
Pivoted on to strut 12 is a radius arm 14 and on strut 13
a radius arm 15, both of which meet in a sleeve 18 which
is pivotally fixed to the top of cross-member 25 via a
suitable mounting 19 allowing a certain degree of play.
Struts 12 and 13 are braced relative to one another by a

cross tie 16 shown in Figure 1.

Not shown for the sake of simplicity are spring and shock
absorbing arrangements arranged to damp the ease with
which stanchions 20 and 21 may be moved in and out of
sleeves 22 and 23 respectively. Hydraulic or pneumatic
shock absorbers and springs may be built in between the
two telescoping portions in any convenient fashion
consistent with the application of the lubrication method

of the invention. This lubrication method is shown
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diagrammatically in considerably more detail in Figure 4.
This shows stanchion 21 and sleeve 23; the arrangements

for stanchion 20 and sleeve 22 are analogous.

As can be seen in Figure 4, sleeve 23 takes the form of a
cylinder in which stanchion 21 fits like a piston.
Towards its upper end, the cylinder broadens out and at
the top of the cylinder there is a generally cylindrical
bush 30 constituting an upper bearing bush having at its
outside a sealing ring 32 which seals round the stanchion
21. The stanchion 21 is a sliding fit in the bush 30,
but the inner cylindrical surface of the upper bearing
bush is provided with a relieved surface by the provision
of one or more annular grooves therein. These annular
grooves communicate with one or more passages 34 leading
to an inlet port to which is attached an oil feed pipe
36.

The lower end of the oil feed pipe is attached via a one-
way valve 38 to an oil outlet port 40 located at the
bottom of sleeve 23. Prior to assembly, a quantity of
0il 42 is introduced into the sleeve 23. Thus, each time
stanchion 21 is pushed into sleeve 23, the pressure in
the sleeve rises and oil is passed through the one-way
valve 38, up the oil pipe 36 and into the upper bearing
bush 30 where it lubricates the stanchion 21 as it slides
through the bush. This lubrication is sufficient to
enable the stanchion 21 to slide satisfactorily both when
originally assembled and a considerable while later
despite the fact that the upper bearing bush 30 is
subject to lateral forces. As indicated diagrammatically
in Figure 1, the upper bearing bushes are at the level of
cross-member 25 and accordingly subjected to lateral

forces transverse to the axis of stanchion 21 as well as



longitudinal forces as the stanchion 21 and sleeve 23

telescope together and apart from one another.

It is found that by providing this self-lubricating
automatic pumping feed of lubricant to the upper bearing
bush 30, very smooth operation is ensured and there is no
tendency of the telescoping sliding movement to stick

which would make for more difficult control of the

performance motor cycle.
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CLAIMS

1. A motor cycle front suspension arrangement wherein
the front wheel is mounted in a telescoping front fork
which can be rotated by means of handlebars about an axis
inclined towards the rear of the bicycle and in a
vertical plane, the handlebars and front fork being
mounted pivotally relative to the front end of a main
bicycle frame joined to the arrangement of the handlebars
and front forks at two vertically spaced apart positions,
wherein each telescoping front fork member has associated
with it means urging the telescoping portions apart, and
wherein the handlebars and the upper portions of the
telescoping forks are mounted pivotally on the upper part
of the main frame and a lower part of the main frame is
connected by means of one or more radius arms to the
portions of the front forks attached to the wheel, and
wherein the telescoping fork members define between them
a chamber containing a quantity of lubricant, the
relatively telescoping portions being sealed to one
another, and the bottom of the chamber having an outlet
for lubricant connected to a lubricant feed to the region
of the upper end of the lower of the two telescoping

members.

2. An arrangement according to Claim 1 and including an
oil lead from the lower portion of the chamber to an
upper bush on the lower of the two telescoping front fork

members.

3. An arrangement according to Claim 2 wherein the oil

lead has a one-way check valve in it.

4. A motor cycle front suspension arrangement



substantially as hereinbefore described with reference to

the accompanying drawings.
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