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MOTORCYCLE
The present invention relates to a motorcycle.

Conventional motorcycle frames typically have a
simple frame of tubular or box metal onto which are
mounted a fuel tank, an engine and suspension
assemblies for front and rear wheels. Conventional
motorcycle frame designs are quite complex and
laborious to assemble. Generally the different frame
sections must be welded together. It is important
that the frame is carefully aligned with the front and
rear suspension assemblies for the front and rear
wheels, so that there is no offset between wheels in

the finished motorcycle.

In GB-A-2238514 a motorcycle frame is described
which comprises a steering head, a central load
bearing bracket to which are mountable a rear
suspension assembly and an engine, a single blade
strut extending in or parallel to a principal
longitudinal plane of the frame to connect the central
load bearing bracket to the steering head and a pair
of box struts connecting the central load-bearing
bracket to the steering head. The box struts are
spaced apart, one on either side of the central blade
strut. The blade strut predominantly provides the
frame with rigidity in longitudinal and vertical
directions and the box struts predominantly provide
the frame with rigidity in lateral and torsional
directions. The single blade strut can be replaced by
a pair of longitudinally extending spaced-apart blade
struts sandwiched between the box struts. 1In the
described design each box strut is connected to the
steering head at only one location.
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The present invention provides a motorcycle
having a front wheel and a rear wheel which lie in a
common principal plane of the motorcycle when the
front wheel is in a centre position thereof, wherein
the front and rear wheels are spaced apart -
longitudinally and are connected by a frame structure
which comprises:

a main load-~bearing element in the form of a
monocoque;

a steering head, mounted to the monocoque, to
which is pivotally mounted a front wheel suspension
assembly for the front wheel, the front wheel
suspension assembly being mounted for rotation about a
pivot axis passing through the steering head, the
steering head lying in the principal plane of the
motorcycle and the front wheel suspension assembly
having handlebars which extend transversely of the
principal plane;

and a bracket, mounted to the monocoque, which
lies in the principal plane to which is mounted a rear
wheel suspension assembly for the rear wheel;

characterised in that the monocoque is a hollow
structure which has first and second opposed wall
portions lying one either side of the principal plane
and which has a load path which extends completely
around a total circumference of the structure, when
viewed in a cross-section taken perpendicularly to the
principal plane, and which has a transverse cross-
section area of a magnitude sufficient to permit the
hollow structure to provide the motorcycle with

acceptable rigidity to torsional loading.

Preferred embodiments of the present invention
will now be described with reference to the

accompanying drawings in which:
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Figure 1 is a schematic side elevation view of a
first embodiment of motorcycle according to the
present invention;

Figure 2 is a schematic plan view of the
motorcycle of Figure 1;

Figure 3 is a schematic side elevation view of a
second embodiment of motorcycle according to the
invention;

Figure 4 is a schematic plan view of the
motorcycle of Figure 3;

Figure 5 is a schematic plan view of a first
variation on the design of the motorcycle of Figures 3
and 4;

Figure 6 is a schematic plan view of a second
variation on the design of the motorcycle of Figures 3
and 4;

Figure 7 is a split view of a third wvariation in
the design of motorcycle of Figures 3 and 4, showing
two cross-sections;

Figure 8 is a split view of a fourth variation of
the design of motorcycle of Figures 3 and 4, showing
two cross-sections; and

Figure 9 is a transverse cross-section through

the motorcycle frame of Figure 8.

Turning now to Figure 1, a motorcycle 10
according to the present invention can be seen to
comprise a front wheel 11 and a rear wheel 12. The
front wheel 11 and the rear wheel 12 lie in a common
principal plane 17 (see Figure 2) when the front wheel
is in a centre position thereof. The front wheel 11
and the rear wheel 12 are spaced apart longitudinally
and are connected by a frame structure. The frame
structure comprises a monocoque 50 to which is mounted

a steering head 13 and bracket 18.
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It will be appreciated that as viewed in Figure
1, the principal plane of the motorcycle lies in the
plane of the paper so that anything extending
transversely of the principal plane will extend out of
the plane of the paper or behind the plane of the
paper. The principal plane is illustrated by dotted

line 17 in Figure 2.

The monocoque 50 comprises two thin-walled shell
structures 51 and 52 which are connected together by
means of releasable mechanical fasteners such as bolts
(not shown). In the embodiment shown in Figures 1 and
2 the two shell structures 51 and 52 are symmetric
about the principal plane 17 and the joint line 53
when the two shell structures are connected lies in

the principal plane 17.

The monocoque 50 is formed of a composite
material, e.g. a composite material containing glass
fibres or containing carbon fibres. Such composite
materials give advantages of strength and rigidity for
low welght. Preferably the monocoque 50 is formed as
a moulding. An advantage of the present invention
compared to prior motorcycles is that the use of a
composite material monocoque greatly reduces the
tooling and manufacturing costs of the motorcycle
frame compared to traditional tubular frame structures
and the like.

The monocoque has a load path which extends
completely around a total circumference of the
monocoque when viewed in a cross-section taken
perpendicularly to the principal plane. The monocoque
50 has a transverse cross-sectional area sufficient to

permit the hollow structure to provide the motorcycle
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with acceptable rigidity to torsional loading. The
monocogue 50 additionally provides acceptable rigidity
to bending moments acting to bend the monocoque 50
about an axis passing through the monocoque and lying
perpendicular to the principal plane. Furthermore,
the monocoque 50 provides acceptable rigidity to
bending moments acting to bend the monocoque about an
axis passing through the monocoque and lying in the

principal plane.

A steering head 13 is mounted internally of the
monocoque 50 by means of releasable mechanical
fasteners such as bolts. Advantageously, it has been
found by the applicant that the use of a monocoque
structure in the frame structure allows for a simple
mounting of the steering head at only one location to
the monocoque on either side of the principal plane
17. Alternatively, the steering head 13 may be
mounted at more than one location to the monocoque 50
on either side of the principal plane 17.

Where greater rigidity of the steering head to
monocoque connection is required the steering head 13
may be connected to the shell structure 51 by three
bolts 25A,‘26A and 27A and to the shell structure 52
by three bolts 25B, 26B and 27B as shown in Figures 1
and 2. The bolts 26A, 26B and 27A, 27B connect the
steering head 13 to the monocoque 50 at locations to
the rear of the pivot axis 16. The bolts 25A and 25B
connect the steering head 13 to the monocoque 50 at a

location forward of the pivot axis 16.

The applicant has found that the connection of
the steering head 13 to the monocoque 50 in front of

the pivot axis 16 as well as rear of the pivot axis 16
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improves the rigidity of the motorcycle frame
structure and particularly the rigidity of the
motorcycle frame structure in response to torsional
loading. This effect is provided even whilst
maintaining a simplicity of construction, namely the
use of bolts as a means of connecting the steering
head 13 to the remainder of the motorcycle, with the
advantage that this renders the steering head 13
easily detachable.

A front wheel suspension assembly for the front
wheel 11 is pivotally mounted to the steering head 13.
The front wheel suspension assembly is not illustrated
in Figure 1 for reasons of simplicity but in Figure 2
there can be seen two forks 14 and 15 of the front
wheel suspension assembly. The forks 14 and 15 are

parallel and spaced apart.

The steering head assembly (not shown in detail)
for the front wheel 11 is pivotally mounted to the
steering head 13, the front wheel assembly being
mounted for rotation about a pivot axis 16 passing
through the steering head 13. The steering head 13
lies in the principal plane of the motorcycle and is
displaced Vertically above the front wheel 11. The
front wheel suspension assembly will have handlebars
(not shown) which extend transversely of the principal

plane of the motorcycle.

An aperture is provided in the monocoque 50
through which front forks 14 and 15 pass. The
aperture must be of a shape and size sufficient to
allow the front forks 14 and 15 to pivot about the

pivot axis 16 to allow steering of the motorcycle.
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An engine 19, a seat assembly 20 (with the seat
omitted for simplicity) and a rear wheel suspension
assembly 21 for the rear wheel 12 are mounted to the
bracket 18. Optionally, the engine 19 may also be
mounted to the steering head 13. Bracket 18 is
mounted to the monocoque 50 by means of releasable
mechanical fasteners such as bolts 28A, 28B,29A, 29B,
30A,30B.

In the first embodiment of the present invention
shown in Figures 1 and 2 the steering head 13 and
bracket 18 are connected only by the monocoque 50.
All of the structural loads, including torsional
loads, vertical loads, bending moments and lateral

loads are born by the monocogque 50.

Figures 3 and 4 depict a second embodiment of the
present invention wherein the frame structure
comprises in addition to the monocoque 50, steering
head 13 and bracket 18, a central strut 22 connecting
the steering head 13 to the bracket 18. Optionally,
the central strut 22 may be connected to the monocoque

50 by releasable mechanical fasteners such as bolts.

The central strut 22 provides strengthening of
the frame structure to vertical loads and bending
moments acting to bend the structure about an axis
passing through the structure perpendicular to the
principal plane. Also, the central strut 22 serves to
facilitate assembly of the frame structure as
explained below. The monocoque 50 still bears the
majority of the structural loads applied to the
motorcycle frame structure, especially torsional loads
and bending moments acting to bend the structure about

an axis passing through the structure and lying in the
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principal plane. This allows the cross-sectional area
of the central strut 22 to be much reduced with

consequential weight savings.

In the embodiment shown the central strut 22 is
generally L-shaped when viewed in a side elevation.
The central strut 22 is blade-like in configuration
having a vertical dimension (Y in Figure 3) at least
five times greater than its transverse dimension (Z in

Figure 4).

Preferably the steering head 13 is formed as an
extrusion, for instance of aluminium or of a plastic
material. This is a very cost-efficient way of
manufacturing the steering head 13. Indeed, an
extrusion process can also be used to manufacture the
bracket 18, which again can be manufactured either
from aluminium or a plastic material in an extrusion
process. Once again, extrusion will provide cost
savings in the manufacture of the motorcycle as a

whole.

It will be appreciated from Figure 3 that the
central strut 22 of the second embodiment is mounted
to an upwérdly facing and transversely extending

surface 36 (see Figure 4) of the bracket 18.

The extrusion of the bracket 18 will allow
formation in the bracket 18 of a slot which can
receive the central strut 22 and which can thereby
allow easy attachment of the strut 22 to the bracket
18.

To maximise weight saving the central strut 22

can have apertures 31, 32, 33 extending therethrough.
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In an alternative embodiment of a motorcycle (not
shown in the drawings) the central strut 22 of the
second embodiment of Figures 3 and 4 is replaced by a
pair of central struts transversely spaced apart along
the majority of their lengths, lying either side of
the principal plane 17. This arrangement can be
advantageous to allow a different packaging of

components in the motorcycle has a whole.

All of the embodiments of motorcycle described
above allow a simplified method of manufacture. It is
envisaged that the monocoque 50 will be manufactured
independently. It is envisaged that the steering head
13 will be manufactured independently. It is envisaged
that the bracket 18 will be manufactured
independently. It is envisaged that the engine 19
will be manufactured independently. It is also
envisaged that the front wheel suspension assembly
will be manufactured independently. It is envisaged
that the rear wheel suspension assembly will be
manufactured independently. It is further envisaged
that each central strut 22 will be manufactured

independently.

All df the independently manufactured sub-
assemblies can be joined together in a simple

production line to form the finished motorcycle.

The first embodiment of motorcycle frame
structure is simply assembled by firstly joining the
steering head 13 and bracket 18 to one of the shell
structures 51 or 52 of the monocoque 50 by means of
bolts and then joining the other of the two shell
structures 51 or 52 to the first such shell structure,

the steering head 13 and the bracket 18 by means of
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bolts.

In a preferred construction method of the second
embodiment of motorcycle frame structure the steering
head 13 and bracket 18 are first joined to the central
strut or struts 22. This ensures that the steering
head 13 and bracket 18 are correctly aligned and
orientated with respect to each other and to bolt
holes which have been pre-formed in the monocoque 50.
After the steering head 13 and bracket 18 have been
joined to the central strut or struts 22 one of the
two shell structures 51 or 52 of the monocoque 50 is
joined to the steering head 13 and bracket 18 by means
of bolts. Finally, the other of the shell structures
51 or 52 is joined to the first of the two shell
structures and the steering head 13 and bracket 18 by
means of bolts. The use of bolts throughout the whole
assembly process greatly speeds and simplifies
construction. 1In addition the provision of the
central strut or struts 22 in the second embodiment
greatly eases inspection and maintenance of the
finished motorcycle in that either of the two shell
structures 51 or 52 of the monocoque 50 may be
entirely removed from the motorcycle without
disassembling either of the steering head 13 or
bracket 18 from the other shell structure.

The design of the second embodiment of motorcycle
frame can be varied as shown in Figure 5, by
simplifying the connection of the two shell structures
51A and 51B to the steering head 13A. As illustrated
in Figure 5 the shell structures 51A and 52A can be
connected to the steering head 13A only at two points
both lying aft of the axis of rotation of the front
wheel. In other words, instead of having three points
of attachment 25, 26, 27 as shown in Figure 3, the
motorcycle of Figure 5 will have only two points of
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attachment at locations equivalent to 26, 27.

The design of the second embodiment of motorcycle
can be varied as shown in Figure 6, by simplifying the
connection of the two shell structures 51B and 52B to
the steering head 13B and by shortening in length the
shell structures 51B and 52B to stop aft of the
steering head 13B, connection with the steering head
13B being achieved at only two points aft of the axis
of rotation of the first wheel by point 26B. For
instance the shell structure 51B will be connected at
two points only to the steering head 13B, these two

points corresponding to points 26 and 27 of Figure 3.

Figure 7 is a schematic view of a further wvariant
of the second embodiment of motorcycle frame. This
variant is very similar to the frame shown in Figures
3 and 4, but differs in that there is an additional
point of attachment 100 of the two moulded parts 151
and 152 to the central strut 122. A bolt 100 will
extend transversely through the motorcycle to join one
moulded part 151 to the other 152 through the central
strut 122. The two moulded parts 151 and 152 also
extend lower than the previously described moulded
parts 51 and 52 and in fact meet below the engine of
the motorcycle (not shown) along a join 160. The lower
edges of the two moulded parts 151 and 152 are bolted
together at 161. The bolts at 100 and 161 remove the
need for a pair of bolts equivalent to the bolts
29A,30A/29B,30B and instead only a pair of bolts e.g.
128A, 129A are used to connect each moulded part to
the lower bracket part of a central strut 122. The
dotted lines in the Figure 7 show lines along which
forces will be transmitted through the shell formed of
the parts 151 and 152 between the bolted connection
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points. The bolts all extend transversely to the
principal plane of the motorcycle frame. The bolted
connectors ensure that the loads carried by the shell
formed by the two parts 151 and 152 are applied
tangentially to the shell.

Figure 8 depicts a slight modification of the
Figure 7 motorcycle frame. Whereas the Figure 7 frame
shares with the Figures 3,4 frame a steering head
attachment comprising for each moulded part a pair of
bolts (26A,27A in Figure 3; 126A,127A in Figure 7),
connecting the moulded part to the steering head to
the rear of the pivot axis of the front suspension; in
the Figure 8 embodiment, each panel 252 is connected
directly to the steering head 214 at only one point
rear of the pivot axis of the front wheel suspension
assembly and in Figure 8 a bolt 227A can be seen
connecting the panel 251 to the steering head 213.
Instead the two panels 251 and 252 are connected
together and to the central strut 222 by a pair of
transversely extending bolts 200 and 201 shown in
Figure 8. The bolt 200 corresponds to the bolt 100 of
Figure 7. The additional bolt 201 replaces the bolts
126A and 126B which are shown in Figure 7. Again the
dotted lines depict the lines of transmission of force

through the motorcycle structure.

Figure 9 is a cross-section taken transversely
through the frame of Figure 8 showing how the moulded
parts 251 and 252 could be made up of a combination of
structural plastic parts. A large box section (large
enough to contain e.g. an engine) is formed by
moulding class B structural plastic to form a box
structure 300. At the top the bolt 200 can be seen
joining the two moulded parts 251 and 252 together
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transversely through the central strut 222. A class B
structural plastic part 301 is then moulded around the
inner part 300 and provides the majority of the outer

surface of the finished product.

Whilst the second embodiment of motorcycle frame
structure described and shown in the accompanying
drawings in several variants comprises a central strut
22 of generally L-shaped construction, it will be
appreciated that any shape of strut may be used. The
shape of strut may, for example, be chosen to
accommodate different sub-assembly designs.
Alternatively, the shape of strut may be selected to
facilitate ease of access to the engine and/or other
components for maintenance or repair purposes. The
shape of strut selected may even be a simple straight

element.

It will be appreciated that whilst it is
described above that component parts such as the
steering head 13 and bracket 18 are preferably formed
as an extrusion, any suitable alternative methods of
manufacture, such as casting for example, may be

employed.

It will be appreciated that whilst it is
described above that the shell structures 51 and 52
are symmetric about the principal plane 17 and have a
joint line 53 in the principal plane 17, the shell
structures 51 and 52 may be non-symmetric and may have

a joint line not in the principal plane 17.

A battery and/or electric components may be
stored within the interior of the monocoque 50 of

either embodiment.
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The monocoque 50 of all embodiments of the
present invention described above may take many
shapes. In particular an upper surface of the
monocogque may be shaped to conform to the central
strut 22. The upper surface may be shaped to form a
seating position for a rider of the motorcycle. The
monocoque 50 in general may be shaped to form a
cowling to increase the aerodynamic efficiency of the
motorcycle and/or provide portions for protecting a
rider of the motorcycle from the elements. The
monocogue 50 may be provided with holes for styling
purposes or to provide cooling inlets where the engine

19 is internally mounted.

The central strut 53 or central struts can be
formed of extruded aluminium, aluminium alloy,
magnesium or magnesium alloy. The steering head 13
and the bracket 18 can be bonded to the central strut
53 or struts. The engine 19 can be provided with an
one or more brackets which are also bonded to the

central strut or struts.

Whilst above the shell structures are moulded
from composite materials, the shell structures could
also be formed from a plastic material or from a metal
material (e.g. aluminium, magnesium or alloys of

either separately or both).
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CLAIMS

1. A motorcycle having a front wheel and a rear
wheel which lie in a common principal plane of the
motorcycle when the front wheel is in a centre
position thereof, wherein the front and rear wheels
are spaced apart longitudinally and are connected by a
frame structure which comprises:

a main load-bearing element in the form of a
monocoque;

a steering head, mounted to the monocoque, to
which is pivotally mounted a front wheel suspension
assembly for the front wheel, the front wheel
suspension assembly being mounted for rotation about a
pivot axis passing through the steering head, the
steering head lying in the principal plane of the
motorcycle and the front wheel suspension assembly
having handlebars which extend transversely of the
principal plane;

and a bracket, mounted to the monocoque, which
lies in the principal plane to which is mounted a rear
wheel suspension assembly for the rear wheel;

characterised in that the monocoque is a hollow
structure which has first and second opposed wall
portions lying one either side of the principal plane
and which has a load path which extends completely
around a total circumference of the structure , when
viewed in a cross-section taken perpendicularly to the
principal plane, and which has a transverse cross-
section area of a magnitude sufficient to permit the
hollow structure to provide the motorcycle with

acceptable rigidity to torsional loading.

2. A motorcycle as claimed in claim 1 wherein the
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monocogque comprises a matched pair of shell-like
members connected together by releasable mechanical

fasteners.

3. A motorcycle as claimed in claim 2 wherein the
shell-like members when joined together are

symmetrical about the principal plane.

4. A motorcycle as claimed in claim 3 wherein the
pair of shell-like members are joined in the principal

plane of the monocoque.

5. A motorcycle as claimed in claim 3 wherein the
pair of shell-like members are joined at an angle to

the principal plane.

6. A motorcycle as claimed in any one of claims 2 to
5 wherein one member of the matched pair of shell-like
members may be detached from the motorcycle to allow

access to the interior of the monocoque.

7. A motorcycle as claimed in claim 6 wherein the
matched pair of shell-like members when joined
together to form the monocoque jointly enclose an

engine.

8. A motorcycle as claimed in any one of claims 2 to
7 wherein each of the matched pair of shell-like
members is a moulding formed from a composite

material.

9. A motorcycle as claimed in claim 8 wherein the

composite material contains carbon fibres.

10. A motorcycle as claimed in claim 8 wherein the
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composite material contains glass fibres.

11. A motorcycle as claimed in any one of claims 2 to
7 wherein each of the matched pair of shell-like

members is composed of a metal.

12. A motorcycle as claimed in claim 11 wherein the
metal of the shell-like members is aluminium.

13. A motorcycle as claimed in any one of claims 2 to
7 wherein each of the matched pair of shell-like
members is formed of an outer part of a first
structural plastic material encasing an inner part of

a second structural plastic material.

14. A motorcycle as claimed in any one of the
preceding claims wherein the monocoque comprises a

plurality of air holes.

15. A motorcycle as claimed in any one of the
preceding claims wherein the steering head is

connected to the monocoque at one or more locations.

16. A motorcycle as claimed in claim 15 wherein the
steering head is connected to the monocoque by

releasable mechanical fasteners.

17. A motorcycle as claimed in any one of the
preceding claims wherein the steering head is formed

from an extrusion.

18. A motorcycle as claimed in claim 17 wherein the
steering head is formed from an extrusion of aluminium

or an alloy thereof.
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19. A motorcycle as claimed in claim 17 wherein the
steering head is formed from an extrusion of a plastic

material.

20. A motorcycle as claimed in claim 17 wherein the
steering head is formed from an extrusion of magnesium

or an alloy thereof.

21. A motorcycle as claimed in any one of the
preceding claims wherein the bracket is connected to

the monocoque by releasable mechanical fasteners.

22. A motorcycle as claimed in any one of the
preceding claims wherein the bracket is formed from an

extrusion.

23. A motorcycle as claimed in claim 21 wherein the
bracket is formed from an extrusion of aluminium or an

alloy thereof.

24. A motorcycle as claimed in claim 21 wherein the
bracket is formed from an extrusion of a plastic

material.

25. A motorcycle as claimed in any one of the
preceding claims further comprising one or more
additional load-bearing elements in the form of one or
more central struts extending longitudinally between
and connecting the steering head and the bracket and
extending within the hollow structure of the

monocogue.

26. A motorcycle as claimed in claim 25 provided with
only a single central strut which lies in the

principal plane.
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27. A motorcycle as claimed in claim 26 wherein the
monocoque comprises a pair of shell-like members
connected together by releasable mechanical fasteners
at least one of which extends transversely of the
principal plane to connect upper edges of the shell-
like members to the central strut.

28. A motorcycle as claimed in claim 27 wherein a
pair of mechanical fasteners each extend transversely
of the principal plane to connect the upper edges of
the shell-like members to the central strut at a pair

of different locations.

29. A motorcycle as claimed in claim 25 provided with
a pair of central struts transversely spaced apart
along a majority of their lengths lying one on either
side of the principal plane and both extending within
the hollow structure of the monocoque.

30. A motorcycle as claimed in any of claims 25 to 29
wherein each central strut is generally L-shaped when

viewed in a side elevation.

31. A motorcycle as claimed in any of claims 25 to 30
Wherein the one or more central struts are formed from

a composite material.

32. A motorcycle as claimed in any one of claims 25
to 31 wherein the one or more central struts are

formed from aluminium or an alloy thereof.

33. A motorcycle as claimed in claim 31 wherein the
one or more central struts are formed by an extrusion

process.
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34. A motorcycle as claimed in any one of claims 25
to 30 wherein the one or more central struts are

formed from magnesium or an alloy thereof.

35. A motorcycle as claimed in claim 34 wherein the
one or more central struts are formed by an extrusion

process.

36. A motorcycle as claimed in any of claims 25 to 35
wherein the one or more central struts have a
plurality of apertures extending transversely

therethrough.

37. A motorcycle as claimed in any of claims 25 to 36
wherein the one or more central struts are each blade
like in configuration having a maximum vertical
dimension at least five times greater than a maximum

transverse dimension thereof.

38. A motorcycle as claimed in any of claims 25 to 37
wherein an upper surface of the monocoque is conformal
with an upper surface of the one or more central

struts.

39. A motorcycle as claimed in any one of the
preceding claims wherein the front wheel suspension
assembly comprises a palr of spaced apart parallel
forks and the steering head and monocoque define .
therebetween one or more apertures through which the
forks extend and wherein the one or more defined
apertures are of a size and configuration sufficient
to allow for a range of pivotal motion of the forks
about the pivot axis of the front wheel suspension

assembly.
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40. A motorcycle as claimed in any one of the
preceding claims wherein an engine is mounted to the
bracket.

41. A motorcycle as claimed in any one of the
preceding claims wherein a seat assembly is mounted to
the bracket.

42. A method of manufacture of a motorcycle as
claimed in any one of the preceding claims in which
the monocoque, the steering head, the bracket, the
engine and the suspension assemblies are each
separately fabricated as independent integers and then

the completed integers are joined together.

43. A method of manufacture of the motorcycle claimed
in any one of claims 25 to 37 in which the steering
head, the bracket and the engine are first joined to
the one or more central struts; the one or more
central struts assisting in the correct location and
orientation of the steering head, bracket and engine,
and then the monocoque is connected to at least the

steering head and the bracket.

44. A method of manufacture of the motorcycle claimed
in any one of claims 25 to 37 in which the steering
head and the bracket are bonded to the one or more

central struts.

45. A method as claimed in claim 44 wherein one or
more brackets are connected to the engine of the
motorcycle and the one or more brackets are bonded to

the one or more central struts.
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