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(57) Abstract: An arrangement is utilized for
reducing the manual steering force associated
with steering a motorcycle. A handlebar (1) is
arranged to rotate around an axis of rotation (25)
by means of the steering force. The motorcycle
has a damping device (9) that is operated by a
damping medium (37a) and is arranged to take
up movement that is transmitted to the handlebar
(1) as a result of unevenness in the surface (55)
upon which the motorcycle is being driven.
The arrangement is arranged, by means of the
action of the damping medium (37a), to effect a
servo function that achieves the reduction in the
steering force. Advantages are thereby obtained,
among other things, in the case of motorcycles
with two-wheel drive and heavy motorcycles,
that can be provided with a servo function in a
technically simple way.



WO 2006/137788 A1 1IN0 N0VYH0 AT 0000000

For two-letter codes and other abbreviations, refer to the "Guid-
ance Notes on Codes and Abbreviations” appearing at the begin-
ning of each regular issue of the PCT Gazette.



WO 2006/137788 PCT/SE2006/000751

10

15

20

25

30

Arrangement for motorcycle.

The present invention relates to an arrangement intended preferably for motorcycles
that, in association with steering, require a reduction in the steering force, where a
handlebar is arranged to be rotated around a center of rotation by means of a steering
force and where damping devices that are operated by a damping medium are
arranged to take up movement that is transmitted to the handlebar as a result of

unevenness in the surface upon which the motorcycle is being driven.

Reference is made in particular to motorcycles with two-wheel drive and heavy
motorcycles that are heavy to steer in certain driving situations. By heavy
motorcycles is meant motorcycles weighing 400 kg or more. With, for example
motorcycles with two-wheel drive (that is both rear and front wheel drive) the
driving characteristics are different to those of more traditional motorcycles. On
severe bends, the front wheel trail has the result that large manual counter forces
must be applied on the wheel on account of the turning force that arises as a result of
the trail. Also, in general, it is necessary to use large manual steering forces (also
deflection forces) for the said motorcycles with two-wheel drive. It is also the case
that large or heavy motorcycles require relatively large manual steering forces in

certain driving situations.

Motorcycles with two-wheel drive are already known by, among other things, patent
applications submitted by the applicant of the present application, see for example

WO 03070554 and PCT/SE2004/001782. Heavy motorcycles are to be found in

abundance on the open market.

There is, in general, a need to be able to improve the steering function on
motorcycles and similar vehicles. The main object of the present invention is to solve
this problem, not only for the motorcycles mentioned, but also, in general, for
motorcycles where there can be a desire to have this new facility. There is also a

desire to be able to integrate the new function with existing components on the
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motorcycle or vehicle. The invention also solves this problem and, in an
embodiment, proposes close interaction with existing damping devices on the
vehicle. In the case of two-wheel drive motorcycles with hydraulic front wheel drive,
there is already the use of a hydraulic unit that can be utilized as a power source for
the servo function in question. Power sources that comprise or operate with electrical
energy can, however, also be utilized in accordance with the invention. There is also
a desire to be able to increase the acceleration and to maintain this for a long time,
even when the surface upon which the vehicle is being driven is very uneven, with
the result that conventional arrangements with such increased acceleration are
impossible. Tests have shown that reductions in engine speed from, for example, 37

seconds to 35 seconds with motorcycles that utilize the invention.

The principle characteristic of an arrangement according to the invention is that the
arrangement is arranged to effect a servo function that achieves the reduction of the
manual deflection force or counter force by means of the action of the damping
medium. In a plurality of embodiments, it is also described how this arrangement
interacts with and is mounted in relation to vehicle-specific components, such as, for
example, front fork, handlebar and frame, in order to be able to utilize the advantages

of the arrangement to the full.

In an embodiment, the said servo function contains a device, by means of which the
servo function can be actuated by initial turning of the handlebar. The device is
connected to a hydraulic unit comprised in the motorcycle that delivers hydraulic
pressure or hydraulic medium pressure that assists in the deflection or countering.
The arrangement preferably comprises a valve for determining the direction of the
hydraulic oil for effecting the deflection or countering. In an embodiment, the
damping device can consist of a blade damper. Other types of damping device are,
however, possible, for example damping devices that are based on cylinders and
pistons. In a further development of the concept of the invention, a hydraulic valve
can also be included, the longitudinal axis of which extends along the axis of rotation

of the handlebar. The hydraulic valve is arranged to be caused to rotate around its
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longitudinal axis after a predetermined initial rotational movement of the handlebar.

A countering device can be arranged to determine the size of the initial movement.

Additional further developments of the concept of the invention are apparent from

the following subsidiary claims.

By means of what is proposed in the above, a technically advantageous construction,
function and assembly of the servo function can be obtained. Existing components on
the motorcycle can be utilized for the servo function as well as for their original
function and thus, for example, a blade damper function can easily be modified for
servo steering and the blade damper can be connected to the hydraulic valve in a very
simple way. A currently proposed embodiment of an arrangement that has the
significant characteristics of the invention will be described below, with reference to

the attached drawings, in which

Figure 1 shows in vertical view, parts of the front parts of a motorcycle, and a

servo function arranged in association with these,

Figure 1a shows in vertical view, a second embodiment of the front parts of the

motorcycle, showing certain parts in cross section,

Figure 1b shows in a section, view A-A, the steering column of the motorcycle

in cross section,
Figure 2 shows in horizontal view, parts of the motorcycle and blade damper
device arranged on this and shows in outline the control device and

hydraulic unit,

Figure 3 shows in horizontal view, an alternative embodiment of the

embodiment according to Figure 2,

Figure 4 shows in horizontal view, parts of components according to Figure 1,
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Figure 5 shows in horizontal view, a function stage that is different to the

function stage according to Figure 4 for the parts in question,

In Figure 1, a front wheel on a motorcycle is indicated by 1. The frame of the
motorcycle is indicated in outline by the frame parts 2 and 3. The front fork of the
motorcycle is indicated by 4 and an upper and a lower fork crown are indicated by 5
and 6 respectively. The ends of the frame parts 2 and 3 are attached to a steering
column 7. The front wheel 1 can be steered around an axis of rotation 25 that extends
through the center of the steering column 7. The upper frame part is provided with a
bracket 8. A damping device, in the form of a blade damper, is indicated by 9. A
blade for the blade damper, that is not shown in Figure 1, is connected to a bearing
shaft 10, that has a center of rotation that coincides with the axis of rotation 25 and is
attached to a part 11 that tapers outwards from the damper. This part is mounted on a
pin 12 that extends out from the free end 13 of the bracket 8. The arrangement also
shows upper and lower mountings 14 and 15 respectively for a handlebar 16. The
upper and lower handlebar mountings are connected to the upper part of the fork
crown, by means of fixing parts 17, one of which is shown in Figure 1. The upper
fork crown is provided with a mounting 18, upon which a hydraulic valve 19 is
mounted. The hydraulic valve has a first shaft section 20, by means of which the
valve is fixed in the mounting 18. The hydraulic valve is also provided with a second
shaft section 21. The handlebar mountings 14 and 15 are also attached to a bearing
mounting 22, that is attached, together with the handlebar mountings, to the upper
fork crown via the said bearing parts 17. The handlebar mounting 15 and the bearing
mounting 22 are in contact with each other and the handlebar mountings 14 and 15
clamp around the handlebar 16 and give this a fixed position in relation to the
horizontal part of the handlebar. The bearing mounting is provided with a bearing 23
for the said shaft 21 of the hydraulic valve. The hydraulic valve shaft 21 extends
through the bearing 23 and its outer parts 21a are attached to the lower handlebar
mounting 15. The mountings 14 and 15 that hold the handlebar 16 are arranged to be
able to rotate in relation to the bearing mounting 22. In the event of rotation between

the handlebar mountings and the bearing mounting, the longitudinal shaft 21, 21a of
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the hydraulic valve is rotated around the central axis 24 of the hydraulic valve and

gives an angle of rotation a between the shaft sections 20 and 21.

The hydraulic valve is thereby arranged to control or affect the flow of medium for
the damping device 9, in accordance with what is described below. The said effect is
initiated after an initial rotational movement of the handlebar. The size of this initial
rotational movement can be determined by means of a device or pin 26 arranged in
the lower handlebar mounting that extends downwards and interacts with a
countering device 27 in the bearing mounting that is arranged with a space for the
countering device. The countering device can consist of a rubber ring, a spring
arrangement, a torsion spring, etc. In one embodiment, the ring is made of expanded

polyurethane.

Figure 1 also shows by broken lines an alternative assembly of the arrangement. In
this embodiment, the outgoing bearing shaft 10’ of the damping device 9 is extended
so that it extends through and terminates outside the lower end of the steering
column 7. A part 11° is attached to the lower end of the extended shaft 10. This part
11" is mounted on a pin 12" that projects out from the free end 13” of a bracket 8.
The bracket 8” is attached to the lower frame section 3 and the whole arrangement

thus works in the same way as has been described above.

Figure 2 shows the upper fork crown 5 with the said parts 4, 4’. In addition, it shows
the position of the damping device 9 and the device 11 and the pin 12. The shaft 10
of the blade damper is also shown. The blade is indicated by 28 and the space in
which the blade operates is indicated by the partial spaces 29 and 30 on both sides of
the blade. The function of the hydraulic valve 19 can, in accordance with known
hydraulic technology, be considered to comprise a slide 31 that can move in a
longitudinal direction and can assume three different longitudinally displaced
positions in relation to hydraulic pipes 32, 33 and 34. The longitudinally displaced
position for the slide is controlled by an electrical signal il that is obtained from an
electrical control device 35. The effect on the slide caused by the said electrical

signal is only indicated symbolically. In the case illustrated, the slide assumes its
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middle position. The hydraulic valve is provided with a pressure-generating part 36
and a return part or a reservoir 37. The movement of the slide from the middle
position shown in Figure 2 to each end position is symbolized by arrows 38 and 39.
As a result of the effect being caused by the signal il in either direction, the effect
continues as long as the signal is maintained, and, when the signal ceases, the slide
assumes its middle position due to the action of the return springs 40 and 41. The
hydraulic pipe is connected to the partial space 29 via a connector 42. In a
corresponding way, the hydraulic pipe 34 is connected to the partial space 30 via a

connector 43.

In Figure 2, the hydraulic valve assumes its middle position as long as the handlebar
is not moved and the initial movement of the handlebar does not exceed a
predetermined size. In this position, the partial spaces 29 and 30 are connected to
each other via the hydraulic pipes 33 and 34 and a duct 44 in the slide, when the slide
is in its middle position. In this position, the damping device can work completely
independently of the servo function and carry out its damping function via damping
devices, for example in the form of holes, shims, etc, arranged in the damper. The
function of the blade damper is already well known and will therefore not be
described in greater detail here. In this position, the pressure-generating device 36 is

connected directly to the reservoir 37.

The slide has a part with first ducts 45, 46. When the handlebar is turned in either
direction, the slide 31 assumes the relevant end position, with the result that these
ducts are aligned with the ducts 32, 33 and 34. The pressurizing device 36 will
thereby be connected to the second partial space 30 in the blade damper via the duct
46. The duct 33 will be connected to the reservoir via the duct 45, which means that
the partial space 29 is also connected to the reservoir. The damping function of the
blade damper is thereby completely or partially inoperative and the pressure-
generating device 36 can be allowed to affect the pressure in the partial space 30 and
move the blade so that this assists in the servo function. In the event of movement of
the blade in its space, medium is led from the second partial space 20 to the

reservoir. When the slide assumes the second position where the duct parts 47 and 48
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are aligned with the pipes 32, 33 and 34, the pressurizing device 36 is connected in a
corresponding way to the partial space 29 and the partial space 30 is connected to the

reservoir 37.

Figure 3 shows in outline a case where a different type of damping device is utilized.
In Figure 3, the parts 4, 4’ are shown, and also the center of rotation 49 of the fork
crown. In this case, a damper is utilized with a cylinder 50, in which a piston 51
operates. A piston rod is indicated by 52 and connecting pipes from the hydraulic

valve (corresponding to the pipes 33 and 34 in Figure 2) are indicated by 53 and 54.

Figures 4 and 5 show the equipment illustrated in Figure 1 viewed from above and in
partial cross section. As is shown in Figure 4, it comprises two countering devices 27
and 27’ that are located at a distance from each other. The countering devices and the
pin have the same construction. When the handlebar 16 assumes its neutral position
as far as steering deflection is concerned, the pins 26 and 26’ are located in the center
of the relevant rings or the like. Figure 4 also shows the parts 5, 4, 4’ and 15 and the
part 11 and the pin 12. Similarly, it shows the position of the blade damper 9 in
relation to the other parts in the view in question. When the handlebar is given a
deflection o that exceeds a particular value, the signal transmission according to
Figure 2 commences, that is the signal i1 commences and acts upon the medium for

the damper via adjustment of the slide 31 in the hydraulic valve.

Figure 5 shows the case when an initial movement of predetermined size has
occurred, which means that the pin 26 has moved from its central position according
to Figure 4. This effect results in the adjustment of the slide 31 to the relevant end
position described above. As a result of the pressure-generating device 36 being
connected to one side of the blade 43 and, at the same time, the medium in the partial
space on the other side of the blade being led away, a steering function can be
obtained that can be added to the manual steering force. The servo function that is
obtained in this way thus participates in the deflecting or countering function and it is
possible to obtain a reduction in the manual steering force that is required. In Figure

2, a medium used in the system, for example hydraulic oil with any additives, is
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indicated by 37a. The motorcycle can be driven over uneven surfaces that are
symbolized by 55 in Figure 1. In Figure 2, a switch for connecting in the servo
function is indicated in outline by 56. A battery power source is indicated by 57. The
pressure-generating device 36 acts upon the relevant side of the blade or piston in
response to the hydraulic medium pressure that is generated by the hydraulic unit.
This generation of pressure can be dependent upon the driving speed, which has
advantages as far as function of the servo system is concerned. At speeds where it is
necessary to add servo force to the manually-applied steering force, the servo

function is more active, and vice versa.

Figure 1a shows parts of the arrangement in cross section, with the construction of
the steering column 7 being illustrated in particular. The damping device, in this case
in the form of a blade damper, is indicated by 9 and its outgoing shaft by 10, where
the axis of rotation of the outgoing shaft 10 coincides with or essentially coincides
with the axis of rotation 25. An upper fork crown is indicated by 5 and the
arrangement also shows upper and lower mountings 14 and 15 respectively for a
handlebar 16.

The steering column 7, the fork leg 4 and an outer casing 58 for the hydraulic valve
19" are attached to the upper fork crown 5. A bearing 23" is incorporated inside the
outer casing 58, which bearing enables the hydraulic valve 19" to rotate around its
axis of rotation 24 and enables there to be an angle of rotation a between the
incoming and outgoing shafts of the hydraulic valve. A steering shaft 59 is arranged
in the steering column 7. This steering shaft 59 is mounted at its upper and lower part
by bearings 60 to the outer casing of the steering column 7 or a sleeve (not shown).
The upper fork crown 5 is, in turn, mounted by a bearing 61 to the upper part of the
outer casing of the steering column 7 or the sleeve, so that the front wheel of the

motorcycle turns in conjunction with the rotation of the handlebar (16).

The device has also two support devices 62 (only one of which is shown), placed
symmetrically around the central axis, which join together the upper fork crown 5

and the lower handlebar mounting 15. Devices or pins 26, 26’ are arranged between
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these support devices 62 and the fork crown 5 or the lower handlebar mounting 15,
that determine the initial rotational movement of the handlebar. The pins 26, 26’
extend down into and interact with the countering devices 27, 27’ that are arranged in
corresponding parts in the fork crown 5 or the lower handlebar mounting 15. The
pins 26, 26° and the countering devices 27, 27’ work together in the same way as

described above.

A part 11’ is attached in the upper part of the outer casing of the steering column 7
or the sleeve, which part joins together the outgoing shaft 10 of the damping device 9
and the frame parts 2 and 3 that do not rotate when steering takes place, in such a
way that the steering movement is damped and the servo effect can be obtained. This
part is illustrated in Figure 1b that shows a section A-A through the upper part of the

steering column 7.

The hydraulic valve and the assembled devices that are described in the second

embodiment can, of course, also be used together with the first embodiment.

The invention is not limited to the embodiments described above as examples, but
can be modified within the framework of the following claims and concept of the

invention.
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10

CLAIMS

1. An arrangement intended preferably for motorcycles that, in association
with steering, require a reduction in the steering force, where a handlebar (1) is
arranged to be rotated around a center of rotation (25) by means of a steering force
and where a damping device or devices (9) that are operated by a damping medium
(37a) are arranged to take up movement that is transmitted to the handlebar as a
result of unevenness in the surface (55) upon which the motorcycle is being driven,
characterized in that the arrangement is arranged to effect a servo function that

achieves the reduction by means of the action of the damping medium (37a).

2. The arrangement as claimed in claim 1, characterized in that the steering
force comprises a counter force that arises when taking corners on a two-wheel drive

motorcycle.

3. The arrangement as claimed in claim 1 or 2, characterized in that the
steering force comprises a deflection force that arises on a heavy single-wheel drive

motorcycle.

4. The arrangement as claimed in claim 1, 2 or 3, characterized in that the
servo function is arranged to be effected by devices (26, 27 and 26°, 27°) that, in the
event of an initial rotation of the handlebar, connect in a hydraulic unit (36) on the
motorcycle that delivers hydraulic pressure (hydraulic medium pressure) that assists

in the deflection or the countering.

5. The arrangement as claimed in claim 4, characterized in that the
hydraulic unit is comprised in a hydraulic system arranged to transmit a driving force

from the rear wheel of the motorcycle to the front wheel of the motorcycle.
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6. The arrangement as claimed in any one of the preceding claims,
characterized in that it comprises a valve (19) for determining the direction of the

hydraulic oil for effecting the deflection or the countering.

7. The arrangement as claimed in any one of the preceding claims,

characterized in that the damping device consists of a blade damper (9).

8. The arrangement as claimed in claim 7, characterized in that a blade
(28) connected to the blade damper (9) is connected to a bearing shaft (10) that has a
center of rotation that coincides or essentially coincides with the axis of rotation (25)

of the front wheel (1) of the motorcycle.

9. The arrangement as claimed in any one of claims 1-6, characterized in

that the damping device consists of a damper based on a cylinder and piston (50, S1).

10. The arrangement as claimed in any one of claims 2-9, characterized in
that the motorcycle is arranged for combined rear and front wheel drive, with trail
between a vertical axis (through the steering axis) in a direction towards the surface
of the ground and the point of contact of the front wheel with the surface of the

ground, which trail causes a counter turning force in the event of the deflection.

11. The arrangement as claimed in any one of claims 3-9, characterized in
that the motorcycle consists of a heavy motorcycle, by which is meant a motorcycle

weighing 400 kg or more.

12. The arrangement as claimed in any one of the preceding claims,
characterized in that it consists of or comprises an electric motor that is arranged to
be driven by an electrical energy source on the motorcycle and can be connected in

by means of a switch (56) in response to the rotational position of the handlebar.

13. The arrangement as claimed in any one of the preceding claims,

characterized in that it comprises a hydraulic valve that has a longitudinal axis (24)
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that extends parallel to the axis of rotation (25) and is arranged to be caused to rotate
around its longitudinal axis after a predetermined initial rotational movement of the

handlebar.

14. The arrangement as claimed in claim 13, characterized in that the
hydraulic valve (19, 197) is fixed on an upper fork crown (5) via a bearing (23),
arranged in a bearing mounting (22) or in an outer casing (58) for the hydraulic

valve, to a lower handlebar mounting (15), to which the hydraulic valve is attached.

15. The arrangement as claimed in claim 14, characterized in that the
bearing mounting (22) supports countering devices (26, 26°) that interact with an
element (27, 27°) arranged in the lower handlebar mounting (15), and in that the
countering device and the element are arranged to determine the size (o) of the initial

movement.

16. The arrangement as claimed in claim 14, characterized in that two
support devices (63a, 63b) join together the upper fork crown (5) and the lower
handlebar mounting (15) and devices or pins (26, 26’) are arranged between these
support devices (63a, 63b) and the fork crown (5) or the lower handlebar mounting
(15), which devices or pins (26, 26’) extend down in a countering device (27, 27°)
that is arranged in a corresponding part in the fork crown (5) or the lower handlebar
mounting (15) in such a way that interaction of these devices determines the initial

rotational movement (o) of the handlebar (16).

17. The arrangement as claimed in any one of claims 7-16, characterized in
that, in the event of a deflection position larger than an initial position for the
connection of the servo function, the hydraulic valve (19) is arranged to completely

or partially disconnect the damping function of the damping device.

18. The arrangement as claimed in any one of claims 7-17, characterized in
that the spaces (29, 30) on either side of the blade damper are connected to the

hydraulic valve via connections on both sides of the blade.
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19. An arrangement intended preferably for motorcycles that, in association
with steering, require a reduction in the steering force, where a handlebar (1) is
arranged to be rotated around a center of rotation (25) by means of a steering force
and where a damping device or devices (9) that are operated by a damping medium
(37a) are arranged to take up movement that is transmitted to the handlebar as a
result of unevenness in the surface (55) upon which the motorcycle is being driven,
where the arrangement is arranged, by means of a hydraulic valve (19, 19°), to cause
the damping medium (37a) to effect a servo function that achieves this reduction,
characterized in that the hydraulic valve (19, 19°) is fixed from an upper fork crown
(5) via a bearing (23) arranged in a bearing mounting (22) or in an outer casing (58)
of the hydraulic valve, to a lower handlebar mounting (15) to which the other end of

the hydraulic valve is attached.

20. The arrangement as claimed in claim 19, characterized in that the
longitudinal axis (24) of the hydraulic valve (19) extends parallel to the axis of
rotation (25) and is arranged to be caused to rotate around its longitudinal axis after a

predetermined initial rotational movement (a) of the handlebar.

21. The arrangement as claimed in claim 19 or 20, characterized in that the
damping device (9) is in the form of a blade damper, where a blade (28) connected to
the blade damper (9) is connected to a bearing shaft (10) that has a center of rotation
that coincides or essentially coincides with the axis of rotation (25) of the front wheel

(1) of the motorcycle.

22. The arrangement as claimed in any one of claims 19-21, characterized
in that the bearing mounting (22) supports a countering device (26, 26”) that interacts
with an element (27, 27°) arranged in the lower handlebar mounting (15), and in that
the countering device and the element are arranged to determine the size (o) of the

initial movement.
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23. The arrangement as claimed in any one of claims 19-21, characterized
in that two support devices (63a, 63b) join together the upper fork crown (5) and the
lower handlebar mounting (15) and devices or pins (26) are arranged between these
support devices (63a, 63b) and the fork crown (5) or the lower handlebar mounting
(15), which devices or pins (26) extend down in a countering device (27) that is
arranged in a corresponding part in the fork crown (5) or the lower handlebar
mounting (15) in such a way that interaction of these devices determines the initial

rotational movement (o) of the handlebar (16).

24. The arrangement as claimed in any one of claims 19-23, characterized
in that, in the event of a deflection position larger than an initial position for the
connection of the servo function, the hydraulic valve (19) is arranged to completely

or partially disconnect the damping function of the damping device.

25. The arrangement as claimed in any one of claims 19-23, characterized
in that the motorcycle is arranged for combined rear and front wheel drive with trail
between a vertical axis (through the steering axis) in a direction towards the surface
of the ground and the point of contact of the front wheel with the surface of the

ground, which trail causes a counter turning force in the event of the deflection.
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