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[(57] ABSTRACT

An oscillating supporting arm assembly for the driving
wheel of a motorcycle, includes an arm mounted to
oscillate angularly about a connecting shaft of the mo-
torcycle and cooperating with a suspension assembly
between the arm and motorcycle, the wheel being re-
movably fixed to a supporting shaft on one side of the
free end of the supporting arm, the supporting shatft
extending through the arm on two bearings, a wheel
driving pinion is fixed to the supporting shaft, on the
side of the arm opposite to the wheel and is driven by a
chain mechanically connected to the driving assembly
of the motorcycle, the supporting arm having the con-
figuration of a U with two legs between which the nm
and the tire of the rear wheel are located, one of the legs
having hinge connections which cooperate with the
connecting shaft of the motorcycle, the wheel has its
median plane extending at substantially equal distances
from the two hinge connections of the supporting arm,
the wheel is rigidly connected to a brake disc cooperat-
ing with brake tightening mechanism fixed to the sup-
porting arm and wherein the brake disc 1s mounted
substantially on the longitudinal axis of the motorcycle
coinciding equally with the transverse median plane of
the wheel so as to limit the torsion of the supporting arm
and the reactions to the braking forces.

19 Claims, 1 Drawing Sheet
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SUPPORTING ARM ASSEMBLY FOR A DRIVING
WHEEL OF AN AUTOMOTIVE VEHICLE

Matter enclosed in heavy brackets [ ] appears in the
original patent but forms no part of this reissue specifica-
tion: matter printed in italics indicates the additions made

by reissue.

BACKGROUND OF THE INVENTION

The present invention relates to a supporting arm for
the driving wheel of a vehicle comprising a suspension
which oscillates by an angular motion of the arm about
an axis connecting it to the body of the vehicle.

Suspensions of this type are now currently used in
automotive vehicles, and the driving wheel is usually
rotated by means of a shaft extending through the sup-
porting arm and connected to a driving organ through
a cardan or homocinetic joint allowing it to absorb the
angular oscillations of the arm, which bring about varia-
tions of the length and the inclination of the shaft.

When it is desired to apply such a driving wheel
suspension to a motor cycle, a solution is generally
proposed, which consists in connecting the wheel to a
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supporting shaft mounted onto the arm by means of 27

bearings, said supporting shaft being integral with a
conical toothed crown wheel which is mechanically
connected to the driving motor through a shaft sup-
ported by the arm and integral, in turn, with a conical
pinion which meshes with the conical crown wheel.

An assembly of this kind is reliable, but the mechani-
cal connections between the motor and the driving
wheel are difficult to achieve and expensive.

It is thus one of the objects of the invention to pro-
vide a motor cycle rear driving wheel suspension as-
sembly comprising a rotative supporting arm, this driv-
ing wheel being adapted to be driven by a chain, which
constitutes up to now the most simple and reliable driv-
ing means for bicycles and motor cycles, since it is able
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to undergo comparatively large offsets and vanations of 40

the distance between the axes.

SUMMARY OF THE INVENTION

To this end the invention provides a rotative support-
ing arm assembly for the driving wheel of a vehicle,
such as the rear suspension arm of a motor cycle, which
is adapted to oscillate angularly about a connecting axis
integral with the body or frame of the vehicle, so as to
cooperate with suspension and/or damping means with
a view to suspending the body or frame of the vehicle
with respect to the wheel, said wheel being fixed, on
one side of the supporting arm in an easily removable
manner, by any convenient means, such as a fixing bolt
or screw, to a supporting shaft extending through said
arm on two bearings having a high rigidity, such as
conical roller bearings, while a wheel driving pinion is
fixed onto the supporting shaft, on the other side of the
arm, so as to allow easy dismounting of the wheel on the
side of the supporting arm without acting on the wheel
driving means, said driving means not being located in
said arm and consequently not increasing the space
requirement thereof said supporting arm having the
general configuration of a U, said wheel having an en-
veloping cross section with respect to the supporting
arm, so as to allow the nm and the tire of said rear
wheel to be located within the branches of the U, while
providing a sturdy hinging connection with the vehicle
body, said wheel being mounted, as known per se, in
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such a manner that its median plane extends at substan-
tially equal distances from two hinge bearings connect-
ing the supporting arm to the connecting shaft which is
locked with the vehicle body, so as to limit the torsional
moment of the arm under the effect of the reaction
forces applied to it by the wheel.

The wheel—at least when fixed to the supporting
shaft—may be fixed to a brake disc cooperating with a
brake disc clamping or tightening organ, such as a brake
yoke, which is fixed to said supporting arm. In a modi-
fied embodiment the brake disc is fixed to the wheel
supporting shaft, and the wheel is fixed to the hub of the
brake disc.

According to another embodiment of the supporting
assembly according to the invention, two bearings hav-
ing a high rigidity and supporting the shaft which
carries the wheel and the driving means are rigidly
locked to a mounting bore provided in said arm, by
means of a lateral slot of the arm, which opens into said
bore and the two edges of which are adapted to be
brought near to each other by preferably adjustable
tightening means, such as a tightening or clamping col-
lar, or at least one screw or bolt extending through said
slot.

IN THE DRAWING

Other object, advantages and features of the inven-
tion will become apparent from the following descrip-
tion of an embodiment of the invention, referring to the
appended drawing, and given by way of illustration, but
not of limitations.

The single FIGURE of the drawing shows, in section
and viewed from above, the supporting arm assembly of
the rear driving wheel of a motor cycle.

DETAILED DESCRIPTION

The supporting arm 1 is connected by bosses 2 and 3
to the housing 4 of the motor of a motor cycle by means
of a connecting shaft § which extends through corre-
sponding bosses of said housing. Connecting shaft 5 1s
held in its position with respect to housing 4 by any
convenient means, such as a circlip 6 associated with an
abutment provided on a pinion shaft and cooperating
with one lateral face of the bosses 7 of housing 4.

Viewed from above, as shown, supporting arm 1 has
the general configuration of a U, so as to allow the rim
and the tire of the rear wheel 8 of the motor cycle to be
placed within the space defined between the branches,
or legs, of the U, while yet being hingedly, or pivotally,
connected in a sturdy manner to housing 4 of the motor.

At its free end opposed to the hinged connection with
shaft 5, arm 1 is provided with bores 9 and 10 opening
into each one of its lateral faces, one high-strength bear-
ing, such as a conical roller bearing 11, 12 being dis-
posed in each one of said bores and adapted to carry and
guide a supporting shaft 13 which entirely extends
through arm 1. On the left side of the FIGURE shaft 13
is connected, by means of grooves 14 and a clamping
screw 18, to wheel 8. Shaft 13 generally carries, on the
left side of the FIGURE, a flange 16 on which the hub
18 of 'a brake disc 19 is fastened by means of studs 17
which, according to a particular embodiment, may also
be used as wheel clamping studs.

The brake disc 19 is mounted substantially on the
longitudina axis 20 of the motor cycle, which axis also
coincides with the transverse median plane of the
wheel, so0 as to limit the torsion of arm 1 and the reac-
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tions to the braking forces. Disc 19 cooperates with a
brake caliper 21 which is attached to 2 mounting pad 22
integral with arm 1. |

On the right side of the FIGURE supporting shaft 13
is fixed by a removable flange 23 to a driven chain
pinion 24 connected through an associated chain 25 to a
chain driving pimnion 27 mounted in housing 4. Driving
pinion 26 is substantially coaxial with respect to con-
necting shaft 5, so that during the angular (rotating)
movements of supporting arm 1 about said axis 8, resuit-
ing from the oscillating motion of the suspension assem-
bly of the motor cycle, the distance between the axes of
chain pinions 24 and 26, respectively, will remain sub-
stantially constant.

A lateral slot 28 allowing the tightening of the walis
of bores 9, 10, respectively by means of a tightening or
clamping screw 29, 30 for firmly holding bearings 11, 12
opens into each one of bores 9 and 10 containing said
roller bearings 11 and 12. Furthermore, arm 1 carries
connecting bosses 31, 32 adapted to be connected, re-
spectively, to a suspension spring and a damping means
(not shown), as well as a braking pipe 33 connected to
housing 4 by a flexible hose on account of the oscilla-
tions of the arm.

It will be understood by studying the FIGURE that
under the combined effects of the load acting on wheel
8 and the reaction forces of the suspension (not shown)
arm 1 and wheel 8 are able to rotate about connecting
shaft 8, while all the reactions are applied to said shaft 5.
Due to its U-shaped configuration the suspension arm
entirely surrounds brake caliper 21 and wheel 8, so as to
reduce the space requirement of the rear part of the
vehicle.

In the case of an incident concerning the wheel, such
as a puncture, it 18 only necessary to unscrew screw 15
O as to be able to withdraw immediately wheel 8. After
withdrawal of wheel 8 it is also possible to pivot brake
caliper 21, and to withdraw rapidly brake disc 19. This
improved accessibility of the wheel and the brakes is
particularly appreciable during racing competitions, but
it also contributes to reduce the maintenance expenses
for ordinary vehicles. It is further possible to withdraw
driven chain pinion 24 from the associated mounting
flange 23 by unscrewing the fixing screws or bolts at-
taching said pinion to said flange. Driven pinion 24 may
be mounted in its working position while chain 25 is
engaged on both chain pinions 24 and 26, whereby the
assembling operation is facilitated and any chain tight-
ening problems are eliminated. It should be noted that
the supporting arm assembly according to the invention
operates correctly when pinion 26 is not directly coaxial
with respect to connecting shaft 5, but is, for example,
mounted coaxially with respect to an intermediary pin-
ion 34. In these conditions the chain 25 need only be
"~ mounted with a normal slack while being able to absorb
not only any axial offset, but also the slight variations of
the distance between the axes which occur on account
of the limited rotation of arm 1 about connecting shaft
S.

The invention is not limited to the embodiments
shown and described herein-above; many variants and
modifications may be envisaged by those skilled in the
art without departing from the spirit and scope of the
invention as defined in the appended claims.

What is claimed i1s:

1. An oscillating supporting arm assembly for the
driving wheel of a motorcycle, comprising an arm
mounted to oscillate angularly about a connecting shaft
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of said motorcycle and cooperating with suspension
means [between said arm and motorcycle], said wheel
being removably fixed to a supporting shaft on one side
of the free end of the supporting arm, the supporting
shaft extending through said arm on [two bearings]}
bearing means, a wheel driving pinion is fixed to the
supporting shaft, on the side of the arm opposite to the
wheel and is driven by a chain mechanically connected
to the driving means of the motorcycle, said supporting
arm having the configuration of a U with two legs be-
tween which the rim and the tire of said [rear] driving
wheel are located, one of the legs having hinge connec-
tions which cooperate with the connecting shaft of the
motorcycle, wherein said wheel has its median plane
extending at substantially equal distances from the two
hinge connections located at both ends of one leg of the
U-shaped supporting arm, the wheel is [rigidly] con-
nected to a brake [disc surface cooperating with
brake tightening means [fixed to said supporting arm ]
and wherein the brake [disc] surface is mounted sub-
stantially on the longitudinal axis of the motorcycle
substantially coinciding equally with the [transverse)}
median plane of the wheel so as to limit the torsion of
the supporting arm and the reactions to the braking
forces, the supporting shaft extending through the other

free leg of the U-shaped arm on bearing means located on

said free leg between the wheel and the driving pinion, the
wheel presenting an enveloping cross-section so as to mostly
surround the free leg of the U-shaped arm.

2. An assembly according to claim 1, wherein said
wheel is mounted on the supporting shaft extending
through said arm, with a brake [disc} surface cooper-
ating with a brake tightening means, [such as a brake
yoke] fixed to said supporting arm.

3. An assembly according to claim 1, wherein said
brake [disc] surface is fixed to the supporting shaft,
and said wheel is fixed to the hub of the brake [disc])
surface.

4. An assembly according to claim 1, wherein the
[two bearings] bearing means having a high rigidity
and supporting the wheel supporting shaft are rigidly
locked in a bore provided in said arm, by means of a
lateral slot of said arm, which opens into said bore and
the edges of which are adapted to be brought near to
each other by adjustable tightening means.

3. The assembly of claim 4, wherein said adjustable
tightening means [comprises] comprise at least one
boit extending through said slot.

6. The assembly of claim 4, wherein said adjustable
tightening means [comprises] comprise a clamping
collar.

7. An assembly according to claim 1 wherein the sup-
porting shaft is rotatably supported by two bearings respec-
tively located in two bores respectively opening at opposite
ends in the free leg of the U-shaped arm.

8. An assembly according to claim I wherein the bearing
means are mounted on one side of said median plane.

9. An assembly according to claim 1, wherein the bear-
ing means are mounted on both sides of said median plane.

10. An assembly according to claim 1, wherein the brake
surface is a brake disc.

11. An assembly according to claim 10, wherein the
brake disc is mounted in the space between the whee! sur-
rounding the free leg and the supporting shaft mounted in
said free leg, said disc being connected to said wheel and
said supporting shaft.

12. A braking surface assembly for use with an oscillat-
ing supporting lateral arm assembly for a vehicle wheel,
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said lateral arm being rotatably connected to a frame of
the vehicle so as to cooperate with suspension and/or damp-
ing means, said wheel being fixed to a supporting shaft
~ extending through said arm, on one side of the supporting
arm in an easily removable manner, a driving pinion fixed
onto said supporting shaft, on the other side of the arm,
said supporting arm having a general U-shaped configura-
tion with a first leg pivoted on the frame, the supporting
shaft extending through the length of the second leg of the
U-shaped arm, said whee! having an enveloping cross-sec-
tion with respect to said second leg, so as to allow a rim and
tire of said wheel to be located between the legs of the
U-shaped arm, said braking surface assembiy:
(a). being mounted between the wheel and said second
leg,
(b) having an enveloping cross-section with respect to the
second leg and
(¢) being mounted to rotate with an assembly formed by
the supporting shaft and the wheel fixed thereto.

3

10

15

20

23

30

35

435

30

55

65

6

13. A braking surface assembly according to claim 12,
wherein the braking surface includes a hub which is fas-
tened on a flange carried by the supporting shaft.

14. A braking surface assembly according to claim 13,
wherein the braking surface is fastened to the flange by
means of studs.

15. A braking surface assembly according to claim 14,
wherein the studs are fastened on the flange and pass
through the braking surface hub and through the wheel.

16. A braking surface assembly according to claim 15,
wherein the wheel is clamped by the studs.

17. A braking surface assembly according to claim 12,
wherein the supporting shaft is connected by means of
grooves to the wheel.

18. A braking surface assembly according to claim 17
wherein the shaft is connected by means of grooves to the
braking surface assembly.

19. A brake disc assembly according to claim 10,
wherein the brake disc cooperates with a braking caliper

which is pivotable after withdrawal of the vehicle wheel.
» » % ®x XK
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