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Description

[0001] The present invention relates to a scooter type
vehicle.
[0002] In a conventional scooter type vehicle, the ex-
ternal surface is covered with a plurality of covers, in-
cluding a foot board with a foot rest for the rider, and a
seat underside cover disposed a short distance below
the seat.
[0003] However, in such a conventional scooter type
vehicle, since the foot board is disposed adjacent to the
seat underside cover, the design can be changed only
when colors of these components are changed, restrict-
ing the degree of freedom in designing.
[0004] Furthermore, in some conventional scooter
type vehicles, an engine is fixed to a body frame, the
crank case of the engine is positioned downwardly of a
seat for the rider, and the crank case is covered by cover
members disposed downwardly of the seat.
[0005] However, in such a conventional scooter type
vehicle, the crank case is protruded laterally of the ve-
hicle furthest in the lateral direction compared with the
other sections of the engine, and the side surface of the
crank case is covered by cover members, so that the
vehicle width is enlarged at the portion of the vehicle
corresponding to the rider's leg, which has adverse ef-
fects on footing characteristics and design quality.
[0006] A conventional scooter type vehicle is provided
with a body frame as a skeleton of the vehicle, and var-
ious kinds of covers are mounted on the body frame.
Some of these covers are provided with foot rests for
the rider.
[0007] However, in such a conventional scooter type
vehicle, a plurality of stays supporting covers as well as
a plurality of load carrying members at foot rests extend
from the main frame, resulting in the provision of these
multiple components and increased frame width.
[0008] In a conventional scooter type vehicle as a mo-
torcycle, there is provided a seat adapted for a rider and
a co-rider, and downwardly of this seat at the side of the
vehicle is disposed a muffler extending upwardly toward
the rear.
[0009] A tandem foot rest is also provided for the co-
rider riding on the seat.
[0010] However, such a conventional type vehicle of-
ten has a structure of the tandem foot rest being dis-
posed above or at the side of the muffler, so that the co-
rider is forced to take a cramped posture.
[0011] It is an objective of the present invention to pro-
vide a vehicle, especially scooter type vehicle which can
be easily handled and/or having a high design quality.
[0012] According to a first aspect of the present inven-
tion, said objective is solved by a scooter type vehicle
having the features of claim 1.
[0013] Accordingly, it is a special advantage of the in-
vention to provide a body frame structure for scooter
type vehicles capable of supporting covers and carrying
load on the foot rests while effecting reduction in the

number of parts.
[0014] Preferred embodiments of the present inven-
tion are laid down in the respective dependent claims.
[0015] In the following, the present invention is ex-
plained in greater detail with respect to several embod-
iments thereof in conjunction with the accompanying
drawings, wherein:

Fig. 1 is a side view of a scooter type vehicle of a
first embodiment;

Fig. 2 is a plan view, partly in section, of a portion
of the first embodiment;

Fig. 3 is a front view of the scooter type vehicle of
the first embodiment;

Fig. 4 is a rear view of the scooter type vehicle of
the first embodiment;

Fig. 5 is a side view of the first embodiment, show-
ing the rearward portion of the vehicle on the
side from which a muffler can be seen;

Fig. 6 is a view of a front section of the first embod-
iment as viewed from the seat section;

Fig. 7 is a right side view of the first embodiment,
with exterior components removed;

Fig. 8 is a left side view of the first embodiment, with
exterior components removed;

Fig. 9 is a plan view of the first embodiment, with
exterior components removed;

Fig. 10 is a side view of the exterior section and body
frames of the first embodiment;

Fig. 11 is a side view of the body frames of the vehi-
cle front of the first embodiment;

Fig. 12 is a plan view of the vehicle front of the first
embodiment;

Fig. 13 is a side view of the exterior section of the
first embodiment;

Fig. 14 is a plan view of a handle section of the first
embodiment;

Fig. 15 is an exploded perspective view of an inner
panel and a screen of the first embodiment;

Fig. 16 is a sectional view taken in the direction of
arrows B7-B7 of Fig. 3 of the first embodi-
ment;

1 2



EP 1 431 169 A2

3

5

10

15

20

25

30

35

40

45

50

55

Fig. 17 is a sectional view taken in the direction of
arrows B1-B1 of Fig. 15 of the first embodi-
ment;

Fig. 18 is a sectional view taken in the direction of
arrows B0-B0 of Fig. 3 of the first embodi-
ment;

Fig. 19 is a sectional view taken in the direction of
arrows C3-C3 of Fig. 6 of the first embodi-
ment;

Fig. 20 is a sectional view taken in the direction of
arrows B8-B8 of Fig. 3 of the first embodi-
ment;

Fig. 21 is a sectional view taken in the direction of
arrows AF-AF of Fig. 10 of the first embodi-
ment;

Fig. 22 is an illustration, in profile, of the vehicle front
of the first embodiment, showing body
frames, a main switch and a housing section;

Fig. 23 is an illustration, in top plan, of the vehicle
front of the first embodiment, showing body
frames, a main switch and a housing section;

Fig. 24 is a sectional view taken in the direction of
arrows C6-C6 of Fig. 6 of the first embodi-
ment;

Fig. 25 shows sectional views of the first embodi-
ment, (a) a sectional view taken in the direc-
tion of arrows C5-C5 of Fig. 6 and (b) a sec-
tional view taken in the direction of arrows
C7-C7 of Fig. 6.

Fig. 26 is a sectional view of the exterior section tak-
en in the direction of arrows A1-A1 of Fig. 13
of the first embodiment;

Fig. 27 shows sectional views of the first embodi-
ment, (a) a sectional view taken in the direc-
tion of arrows A2-A2 of Fig. 10 and (b) a sec-
tional view taken in the direction of arrows
AQ-AQ of Fig. 10.

Fig. 28 is a sectional view taken in the direction of
arrows AY-AY of Fig. 10 of the first embodi-
ment;

Fig. 29 is a sectional view taken in the direction of
arrows AV-AV of Fig. 10 of the first embodi-
ment;

Fig. 30 is a sectional view taken in the direction of
arrows AW-AW of Fig. 10 of the first embod-

iment;

Fig. 31 is a partly broken-away side view of a con-
tainer box of the first embodiment;

Fig. 32 is a plan view of the container box of the first
embodiment;

Fig. 33 is a sectional view taken in the direction of
arrows D1-D1 of Fig. 4 of the first embodi-
ment;

Fig. 34 is a schematic side view showing a radiator
and a fan of the first embodiment;

Fig. 35 is a schematic front view showing an inner
fender and the radiator of the first embodi-
ment;

Fig. 36 is a schematic plan view showing the inner
fender and the radiator of the first embodi-
ment;

Fig. 37 is a horizontal sectional view showing a rear
arm of the first embodiment;

Fig. 38 is a side view of a muffler, a rear arm and an
engine of the first embodiment, with a rear
wheel removed;

Fig. 39 is a sectional view of a rear cushion mounted
on body components of the first embodiment;

Fig. 40 is a side view showing a left division and a
main stand of the first embodiment;

Fig. 41 is a view of the main stand being set back up-
ward, of the first embodiment, as seen from
the rear;

Fig. 42 is a side view showing the left division, main
stand and rear cushion of the first embodi-
ment;

Fig. 43 is a plan view showing a right division and the
muffler of the first embodiment;

Fig. 44 is a side view of a rear wheel disk brake sec-
tion of the first embodiment;

Fig. 45 is a sectional view of a portion of a rear axle
section of the first embodiment;

Fig. 46 is a side view showing the main stand of the
first embodiment;

Fig. 47 shows views of the mounting structure of the
muffler of the first embodiment, (a) a section-
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al view of a portion and (b) a front view of a
slide nut and a nut retainer;

Fig. 48 is a schematic plan view showing the air-in-
take structure in connection with a V-belt
chamber of the first embodiment;

Fig. 49 is a schematic side view showing the air-in-
take structure in connection with the V-belt
chamber of the first embodiment;

Fig. 50 is a view of an element in the air-intake struc-
ture of the first embodiment as seen from the
rear; and

Fig. 51 is a sectional view corresponding to Fig. 45,
showing a second embodiment of this inven-
tion.

[0016] Now, embodiments will be described below.

First embodiment

[0017] Figs. 1-50 show a first embodiment. In this em-
bodiment, the whole of a scooter type vehicle as a mo-
torcycle including specific features will be described.
[0018] Referring first to the construction, the scooter
type vehicle of this embodiment is generally provided
with a foot rest 81b of a low deck type between a handle
1 and a seat 2; an engine 4 is fixed, at this foot rest 81b,
to a body frame 5 (hereinafter referred to as a "frame
5"); a rear arm 8 is disposed at the rear end of the engine
4 through a pivot shaft 7, for up and down swinging
movement; a rear wheel 10 is supported on the rear end
of the rear arm 8; and a rear cushion 9 is placed between
the engine 4 and the rear arm 8.
[0019] The frame 5, as shown in Figs. 11, 12, is pro-
vided with a cylindrical head pipe 5a, and an upper
frame 5b and a lower frame 5h extending from the head
pipe 5a toward the rear.
[0020] The upper frame 5b is formed of a pair of left
and right pipes extending downwardly from the head
pipe 5a toward the rear, and at the rear ends of the pair
of upper frame pipes 5b, as shown in Figs. 7 and 8, etc,
are disposed, through a box-like section 5c made of two
metal plates coupled together in wafer cake-like fashion,
a pair of rear pipes 5d, of a diameter smaller than that
of the upper frame 5b, extending upwardly toward the
rear. A cross member 5e is provided laterally of the ve-
hicle between the pair of rear pipes 5d, and the forward
ends of back stays 5f are fixed to the rear pipes 5d
through brackets 5g, the rear ends of the back stays 5f
being fixed directly to the rear portions of the rear pipes
5d.
[0021] The lower frame 5h is formed of a pair of left
and right pipes extending obliquely downwardly from the
head pipe 5a, and the lower frame 5h and the upper
frame 5b is connected by a reinforcing frame 5j.

[0022] In the head pipe 5a of the frame 5 is supported
for rotation a steering shaft 11 of the handle 1 passing
therethrough. The upper end 11a of the steering shaft
11 protruded from the head pipe 5a is connected to left
and right front fork pipes 14 through a crown handle 13,
and the lower end 11b thereof protruded from the head
pipe 5a, to left and right front fork pipes 14 through an
under bracket 16 (see Fig. 11)
[0023] The crown handle 13 is mounted on the handle
1. The handle 1 is covered by a handle cover 6, in which
are enclosed wiring 18 of a grip warmer 17 and a coupler
19 (see Fig. 14).
[0024] The front fork pipes 14 are of a telescopic type;
upper inner tubes 14a are inserted in lower outer tubes
14b for axial sliding movement; the inner tubes 14a are
biased upwardly by unillustrated springs; and a front
wheel 20 is supported on the outer tubes 14b at the low-
er ends.
[0025] On the other hand, a crank case 4a in the upper
part of the engine 4 is bolted to the box-like section 5c
between the upper frame 5b and the rear pipes 5d, and
the brackets 5g at the lower ends of the back stays 5f.
The rear ends of the pair of lower frames 5h are pressed
flat, and to the rear ends are fixed plate-like brackets
5m, respectively, to which is attached the lower forward
portion of the crank case 4a of the engine 4. A side stand
162 is pivot-mounted to the bracket 5m.
[0026] Upwardly of the engine 4 are disposed a fuel
tank 27 and a container box 29 behind the fuel tank 27,
both supported on the frame 5, and further, the seat 2
is disposed above these components for pivotal move-
ment on a hinge 32 at the forward end thereof.
[0027] On the other hand, in front of the head pipe 5a
of the frame 5, an air cleaner 34, as shown in Fig. 7, etc,
is fixed to the head pipe 5a, and the air cleaner 34 is
connected to the engine 4 through an intake duct 35.
[0028] Specifically, the air cleaner 34 fixed to the head
pipe 5a, is sized and configured such that even if the
front fork pipes 14 are rotated as shown in Fig. 12 by
double dot and dash lines, they will not interfere with
surrounding components. Also, the intake duct 35 ex-
tending from the air cleaner 34 passes through a center
tunnel 92 of the body cover (described later), and is con-
nected to the engine 4 through a carburetor 38.
[0029] In front of the air cleaner 34 are disposed an
inner panel 40, a screen 41, etc.
[0030] The inner panel 40, as shown in Fig. 15, is
formed, in its lower part, with a V-shaped section 40a
projecting in the shape of approximately a letter V, and
in the peripheral portion of the V-shaped section 40a are
provided a total of six nuts 42, three for each of the left
and right sides, three nut on one side being omitted in
this figure. These nuts 42, made of rubber, are formed,
inside thereof, with female thread portions, and fitted in
holes in the inner panel 40. The screen 41 is attached
to the inner panel by screws 43 being fitted into these
nuts 42.
[0031] Also, the inner panel 40 is formed, approxi-
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mately at lower central portion of the V-shaped section
40a, with a drain groove 40b forked in its lower side. In
a portion on the lower side of the inner panel 40 from
the V-shaped section 40a are formed a plurality of fitting
holes 40c for attachment to the vehicle body, and on a
portion on the upper side thereof from the V-shaped sec-
tion 40a are formed two projections 40d adapted to be
in abutment against the back side of the screen 41. Fur-
ther, the inner panel 40 are formed, at the upper end,
with two engaging lips 40f, bent in the shape of approx-
imately a letter U, for engagement with a meter cover
44 (described later)
[0032] On the other hand, the screen 41 is made of a
transparent plastic; the lower part thereof is formed to
nearly match the shape of the inner panel 40; at a posi-
tion corresponding to the upper edge 40g of the V-
shaped section 40a of the inner panel 40 is provided a
gradation print section 41a; and at a portion on the lower
side thereof from the gradation print section correspond-
ing to the V-shaped section 40a, is provided an opaque
black print section 41b. Further, in the lower edge of the
screen 41 at positions corresponding to the nuts 42, are
formed a total of six through holes 41c for the screws
43, three for each of left and right side of V-shaped sec-
tion (three holes on one side are invisible in the figure).
[0033] The screen 41, as shown in Fig. 16, is attached
to the inner panel 40 by the screw 43 being fitted in the
nuts 42, and the inner panel 40 is attached to the vehicle
body, together with the screen 41. When the screen 41
is attached to the inner panel 40, the projections 40d are
in abutment against the back side of the screen 41
through a sponge 50, as shown in Fig. 17, so that a
space is provided between both components. The V-
shaped section 40a is covered by the black print section
41b of the screen 41, so that dust on the V-shaped sec-
tion 40a or the drain groove 40b is invisible from the out-
side.
[0034] The inner panel 40 is attached to the vehicle
body in such a manner that it is attached, as shown in
Fig. 18, to a cowling 45 with screws 46 passing through
the fitting holes 40c at the lower end thereof, and the
cowling 45 is attached to stays 49 extending from the
frame 5 with screws 47 and nuts 48. Although other fit-
ting holes 40c are not shown in the figure, the inner pan-
el 40 and the screen 41 are secured to a body member
through stays or the like. Further, the engaging lips 40f
on the upper end of the inner panel 40, as shown in Fig.
19, are fitted in receiving sections 44a of a meter cover
44.
[0035] Over a region from the lower end of the screen
41 to the upper side of a head lamp 53 is disposed a
molding 54 forming the external surface of the vehicle
body, and the upper edge of the molding 54 covers the
screws 43 with which the screen 41 is attached to the
inner panel 40.
[0036] The molding 54, as shown in Fig. 18, is at-
tached to the cowling 45 in such a manner that an en-
gaging projection 54a formed on the lower central por-

tion thereof is inserted in an insert hole 45a of the cowl-
ing 45. The upper ends on both sides of the molding 54
are attached to a leg shield 56 with screws 55, as shown
in Fig. 20.
[0037] In the construction described above, when
maintenance is performed of various components such
as an air cleaner 34, valves of a meters 52, etc, two
screws 55 of the molding 54 are removed, and the en-
gaging projection 54a is pulled out to remove the mold-
ing 54. Thus, fitting sections (screws 43, etc) of the inner
panel 40 will appear; then, a unit of the inner panel 40
and the screen 41 is removed by removing the screws
43 so that a service opening will appear; and thus main-
tenance of the various components is performed easily.
[0038] In addition, the screen 41 and the inner panel
40 can be removed as a unit, the number of fitting points
of the screen 41 itself can be increased, ensuring rigid-
ity, and the screen 41 can be extended downwardly, ef-
fecting increased size as well as improved moldability
and good design.
[0039] Further, the inner panel 40 is formed with a
drain groove 40b on its screen side surface, and since
the drain groove 40b is configured such that water flow-
ing down along the surface is led from the central portion
to both sides of the screen 41 to be drained to openings
of the head lamp 53, the water will not flow through the
central portion between both head lamps, ensuring
quality of external appearance. The formation of the
drain groove 40b also provides improved rigidity of the
inner panel 40.
[0040] Furthermore, the inner panel 40 is formed, ver-
tically in the middle thereof, with a pair of projections
40d adapted to be in abutment against the back side of
the screen 41, thereby preventing foreign matters from
being collected in the clearance between the inner panel
40 and the screen 41 and effecting improved rigidity.
[0041] The molding 54, as shown in Fig. 10 and Fig.
21, is formed, at its upper part, with a mirror opening
54b, in which is inserted a post 59a of a back mirror 59,
and between the peripheral edge of the opening 54b and
the post 59a is provided a flexible mirror boot 60.
[0042] Thus, the back mirror 59 is supported reliably
on the frame 5, and even if the back mirror post 59a is
misaligned with the mirror opening 54b due to manufac-
turing or assembling errors, etc, the positional difference
can be absorbed by the mirror boot 60.
[0043] Further, the molding 54, as shown in Fig. 3, is
formed, at its lower central portion, with a downwardly
extending extension 54c, which is located in the middle
of the double light type head lamp 53 and thus adapted
to cover the space between both head lamps. Since the
region above the head lamp 53 is covered by the mold-
ing 54, and the region below the head lamp 53 by the
cowling 45, color tones can be differentiated between
the cowling 45 and the molding 54, improving design
quality, and if only the molding 54 is removed, visibility
of the aiming adjustment section of the head lamp 53 is
improved, improving serviceability etc.
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[0044] On the other hand, at the front of the vehicle is
provided the front fork pipe 14 as described above, and
as shown in Fig. 11, Fig. 22 and Fig. 23, there are pro-
vided a main switch 53 between the inner tube 14a and
the head pipe 5a, and a housing 64 outside the rotation
range of the inner tube 14a.
[0045] Specifically, the main switch 63, as shown in
Fig. 6, Fig. 23 and Fig. 24, has a head 63a exposed from
a switch opening 56a of the leg shield 56, and a main
switch body 63b is attached to an unillustrated stay ex-
tending from the frame 5 (head pipe 5a) and held ap-
proximately horizontally in the longitudinal direction of
the vehicle. The main switch 63 is disposed inside the
rotation range of the inner tube 14a without interference
with the inner tube 14a.
[0046] The housing 64, as shown in Fig. 6, Fig. 23 and
Fig. 25(a), is comprised of a box-like housing body 64a,
and a lid 64c for opening and closing a mouth 64b of the
housing body 64a. The housing body 64a is formed in-
tegral with the leg shield 56 and approximately horizon-
tal in the longitudinal direction of the vehicle, and as
shown in Fig. 23, it has a dimension L1 of the mouth 64b
longer than a dimension L2 of its depth. In other words,
the dimension L1 of the mouth 64b is sized wider than
the dimension L2 of the depth in connection with the ro-
tation range of the inner tube 14a, which allows the
housing body 64a to have a largest possible housing
capacity.
[0047] The lid 64c, as shown in Fig. 25(a), is support-
ed pivotally on a hinge 64d provided at the lower end
thereof, and turning of a locking knob 64e causes the
lid 64c to be locked and unlocked.
[0048] In the construction described above, in which
a rotatable inner tube 14a is provided at the front of the
vehicle, the housing 64 and the main switch 63 can be
disposed without interference with the inner tube 14a,
and the provision of the housing 64 can expand the en-
tire housing space in the vehicle.
[0049] In addition, the housing 64 is disposed outside
the rotation range of the inner tube 14a, so that the
mouth 64b of the housing 64 can be made wide without
interference with the inner tube 14a, providing enlarged
housing capacity.
[0050] Although in this embodiment, the housing 64
is disposed outside the rotation range of the inner tube
14a, and the main switch between the head pipe 5a and
the inner tube 14a, this positional relation may be re-
versed, or two housing sections may be disposed out-
side the rotation range of both inner tubes. The frame 5
is provided, at the front of the vehicle, with laterally pro-
jecting cowl stays 67.
[0051] That is, as shown in Fig. 11 and Fig. 12, a stay
68 is fixed to the head pipe 5a, and to the stay 68 is fixed
a laterally extending L - R extension pipe 70 through a
bracket 69. To the opposite ends of the L - R extension
pipe 70 are connected the upper ends 67a of the cowl
stays 67 in the shape of a loop, and the lower ends 67b
of the cowl stays 67 are fixed to the lower frame 5h

through brackets 71. To the pair of cowl stays 67 are
connected, vertically in the middle thereof, a front hori-
zontal pipe 72 bent forwardly and disposed approxi-
mately horizontally, and a rear horizontal pipe 73 bent
rearwardly and disposed approximately horizontally.
[0052] These cowl stays 67 are disposed outside the
rotation range of the inner tube 14a, and the front and
rear horizontal pipes 72, 73 are disposed surrounding
the inner tube 14a outside the rotation range thereof.
[0053] On the cowl stays 67 and the front and rear
horizontal pipes 72, 73 are mounted a various parts (air
cleaner 34 and head lamp 53) , and to the cowl stays 67
are attached the cowling 45, and as shown in Fig. 27(a),
foot rests 56c of the leg shield 56.
[0054] The outside front fork pipes 14 are disposed
between the cowl stays 67 fixed to a body frame 5. Said
cowl stays 67 are supporting the cowling 45 and several
further elements, such as the air cleaner 34 and the
head lamp 53. Said cowl stays (67) are attached to foot
rests (56c) of the vehicle for carrying a load of the foot
rests (56c). Said cowl stays 67 are in the shape of a loop
extending on both sides of the vehicle and are fixed, at
their upper and lower ends (67a, 67b), to said body
frame (5) by further elements.
[0055] Specifically, as shown in Fig. 27(a), to the cowl
stay 67 is fixed a bracket 75, to which is attached, with
a bolt 76 and a nut 77, the foot rest 56c of the leg shield
56, on which is provided a foot rest mat 78. Numeral 79
in Fig. 27(a) designates a side panel covering the side
of the vehicle under the foot rest 56c.
[0056] The foot rest 56c of the leg shield 56 adjoins a
foot rest 81a of a foot board 81, and the foot rest mat 78
is placed over the adjoining foot rests 56c, 81a.
[0057] The cowl stay 67 is thus disposed outside the
front fork pipe 14, so that load on the foot rest 56c can
be carried by the cowl stay 67 in an optimum location,
and the cowling 45 can be supported appropriately.
Therefore, there is no need for a long stay extending
from the frame 5, effecting size reduction and weight
saving of the frame 5 as a whole.
[0058] In addition, although adequate support for var-
ious components is difficult at the front of the vehicle
because of rotation of the front fork pipe 14, the cowl
stays 67 and pipes 70, 72, 73 are disposed at positions
outside the front fork pipes 14 without interference, so
that these components can be supported easily on the
cowl stays 67 or the like.
[0059] Further, as shown in Fig. 6, downwardly of the
screen 41 are disposed a meter cover 44 or a cover
member facing the rider, and the leg shield 56. The me-
ter cover 44 is formed with two air induction holes 83 on
the left and right sides, and another air induction hole
84 is also provided in the upper part of the leg shield 56
laterally centrally of the vehicle.
[0060] Specifically, the leg shield 56, as shown in Fig.
25(b), is formed with a recess 56d at a position where
the air induction hole 84 is formed, and in the bottom of
the recess 56d is formed the air induction hole 84 with
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a louver. At the bottom of the recess 56d is disposed a
fitting screw 85, which is fitted in a nut 87 of a stay 86
extending from the frame 5 when the bottom of the re-
cess 56d is attached to the stay 86.
[0061] In the construction described above, when the
vehicle is running, a running wind flowing from the front
into the space inside the inner panel 40 and the molding
54 as shown in Fig. 13 by an arrow, is introduced through
the air induction holes 83, 84 to the rear side of the
screen 41 as shown by an arrow. Thus, flow stabilizing
effect can be produced, so that an increase in negative
pressure inside the screen 41 can be prevented, avoid-
ing wind noises and turbulent wind flow.
[0062] The leg shield 56 is formed with the recess
56d, and the air induction hole 84 and the fitting screw
85 are arranged in the recess 56d, so that the number
of recesses and holes in the surface of the leg shield 56
can be decreased because of the hole and the screw
not being arranged separately as in the prior art, improv-
ing quality of external appearance.
[0063] On the other hand, the foot board 81, as shown
in Fig. 26, has the foot rest 81a disposed approximately
horizontally, and a vertical wall 81b extending upwardly
from the inside edge of the foot rest 81a. The pair of left
and right vertical walls 81b are inclined slightly outward-
ly toward the top ends thereof. Above the vertical walls
81b are provided boomerang covers 89, side covers 90
and an upper cover 91, so that an upwardly bulged cent-
er tunnel 92 is formed by a plurality of vertically divided
cover members. The center tunnel 92, as shown in Fig
26, has a width H2 at the upper part wider than a width
H1 at the lower end. Numeral 160 designates an inner
fender.
[0064] Inside the center tunnel 92 is disposed the en-
gine 4, and at the upper part thereof, the upper frame
5b penetrate it.
[0065] In the space below the foot rests 81 a of the
foot boards 81 are disposed the lower frame 5h, an un-
illustrated recovery tank and water pipes.
[0066] The center tunnel 92 is formed such that its
width H2 at the upper part is wider than the width H1 at
the lower part thereof, so that even an engine 4 with a
bulgy head can be disposed spacially efficiently, and the
vehicle width is kept small while securing an adequate
foot rest space H3, providing easy footing as well as im-
proved design. In addition, pressing action by the rider's
leg against the wide upper portion of the center tunnel
92 provides improved gripping quality.
[0067] Further, in the center tunnel 92 are provided
the carburetor 38, intake duct 35, etc, and at the position
where the carburetor 38 is disposed, are disposed the
upper frame 5b and the lower frame 5h passing through
the tunnel 92, at the upper and the lower side of the car-
buretor 38, respectively. Since the center tunnel 92 is
formed by a plurality of vertically divided covers, any of
these covers can be easily removed, providing im-
proved serviceability. Further, the upper frame 5b and
the lower frame 5h are disposed at the upper and the

lower side of the carburetor, respectively, so that the ri-
gidity of the center tunnel around the carburetor 38 can
be improved.
[0068] In addition, a panel 80 is provided separate
from the cowling 45, so that if the panel 80 on the right
side of the vehicle as seen from the rear, is removed, a
filler cap 155b of a filler pipe 155a extending from a ra-
diator 155 is exposed, providing easy replenishment of
cooling water.
[0069] In addition, as shown in Fig. 13, the foot board
81 extends to the region under the seat 2, while at a
short distance below the seat 2 is disposed a seat un-
derside cover 95. Between the seat underside cover 95
and the foot board 81 is provided the boomerang cover
89 which is an exterior component extending approxi-
mately horizontally in the shape of a so-called boomer-
ang. As can be seen in Fig. 1 said boomerang cover 89
has a convex-shape substantially within a vertical plan
extending in longitudinal direction. The middle part of
said boomerang cover 89 is upwardly positioned close
to the seat 2 of the vehicle, in particular under from the
rider's seat 2b. Said middle part of said boomerang cov-
er 89 constitutes a curved section and a front part and
a rear part of the boomerang cover 89 extends from said
middle part in downward direction, respectively.
[0070] In particular the front part substantially extends
in direction to the axle of the front wheel 20 and the rear
part substantially extends in direction to the axle of the
rear wheel 10.
[0071] The boomerang cover 89, made of a plastic, is
attached to the foot board 81. That is, as shown in Fig.
27(b), it is formed with a pin 89a, which is fitted in a fitting
hole 81c of the foot board 81. A plurality of pins 89a are
formed at other locations for fitting. The ends of the foot
board 81 and the side cover 90 are connected with a
screw 96. Further, as shown in Fig. 28, the foot board
81 is fixed to the frame 5 with a screw 97, and to the foot
board 81 is attached the boomerang cover 89 through
a grommet 98. Furthermore, as shown in Fig. 29, on the
boomerang cover 89 is formed an engaging projection
89b, which is inserted in an engaging hole 95a to be
engaged. The same fitting structure is adopted at a plu-
rality of other locations. Further, as shown in Fig. 30, the
boomerang cover 89 is attached to the seat underside
cover 95 with a screw 99.
[0072] In the construction described above, between
the foot board 81 and the seat underside cover 95 is
provided the boomerang cover 89 extending approxi-
mately horizontally in the shape of approximately a boo-
merang, so that if the color or the material of the boo-
merang cover 89 is changed, the boomerang cover 89
serves to be an accent as an exterior component, in-
creasing the degree of freedom in designing.
[0073] In addition, the upper edge of the foot board
81 and the lower edge of the seat underside cover 95
are covered by the boomerang cover 89, so that accu-
racy of alignment of these components can be improved
and the fitting sections of the boomerang to the foot
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board 81 and the seat underside cover 95 can be hid-
den, improving quality of external appearance.
[0074] Further, if the boomerang cover 89 is removed,
maintenance of equipment disposed inside the boomer-
ang cover can be performed easily. In particular, since
the boomerang cover 89 extends in longitudinal direc-
tion of the vehicle, a plurality of components placed
along the longitudinal axes of the vehicle can be easily
reached by removing said boomerang cover 89 only.
Thus several maintenance and service actions can be
carried out under low work load and with low costs. Fur-
thermore, since the boomerang cover 89 is provided be-
tween the foot board 81 and the seat underside cover
95 and have a relatively low width, there is no need the
remove a large side cover for carrying out simple service
action. The specific shape of the boomerang cover 89
allows an easy handling of the same if it is removed.
Thus, there is a low risk to damage same during main-
tenance.
[0075] Furthermore, since the boomerang cover 89 is
provided between the foot board 81 and the seat under-
side cover 95 a plurality of components are provided for
the side cover means. Thus, in case of a minor accident
not the entire side cover means needs to be replaced,
but only the damaged part. Thus maintenance cost will
be reduced.
[0076] Although in this embodiment, the boomerang
cover 89 is used as an "exterior component", this inven-
tion is not limited to that, and part of the frame 5 may be
utilized.
[0077] Also, as shown in Fig. 1, the foot board 81 and
the boomerang cover 89 as cover members are formed
with cutouts 81d, 89c each forming part of an arc, re-
spectively at the rear end and the lower rear end. The
side surface of the crank case 4a of the engine 4 is ex-
posed to the outside through the cutouts 81d, 89c, and
the side surface of the crank case 4a is flush with the
surfaces around the cutouts 81d, 89c.
[0078] The engine 4, as described above, is fixed to
the frame 5, and the crank case 4a of the engine 4 is
located downwardly of the seat 2 for the rider. A crank
shaft 4c provided in the crank case 4a, as shown in Fig.
7, is disposed approximately centrally of the wheel base
of the vehicle.
[0079] As described above, the cutouts 81d, 89c are
formed in the foot board 81 and the boomerang cover
89 covering the engine 4, respectively, and the side sur-
face of the crank case 4a is exposed to the outside
through the cutouts 81d, 89c, effecting rider's easy foot-
ing during stoppage of the vehicle.
[0080] That is, when the engine 4 is fixed to the frame
5, the engine 4 is located downwardly of the rider's seat-
ing position, and the crank case 4a becomes the widest
portion of the engine 4. Therefore, if the whole side of
the crank case 4a of the engine 4 is covered by the foot
board 81 and the boomerang cover 89, the vehicle width
becomes large, which impairs easy footing characteris-
tics. On the other hand, if the foot board 81 and the boo-

merang cover 89 are provided with cutouts 81d, 89c
through which the crank case 4a is exposed, the width
of the crank case 4a of the engine 4 and that of the foot
board 81 and the boomerang cover 89 can be set at ap-
proximately the same value, so that the vehicle width of
the portion around which the rider's foot touches the
ground, can be made small, effecting easy footing as
well as improved design.
[0081] In addition, the crank case 4a of the engine 4
can be thus exposed to the outside through the cutouts
81d, 89c, so that the crank case 4a is exposed directly
to the running wind, improving cooling capacity.
[0082] Under the seat 2 are disposed the container
box 29 and the fuel tank 27 supported on the frame 5,
and in front of the container box 29 is disposed the fuel
tank 27. A top opening 29a of the container box 29 is
located below the top surface 27a of the fuel tank 27.
[0083] The seat 2, as shown in Fig. 10, etc, is mounted
pivotally on a hinge 2a, and comprised of a rider's seat
2b for a rider and a co-rider's seat 2c for a co-rider. At
the rear end of the seat 2 is provided a locking device
for securing the closed condition of the container box
29. The rear end of the seat 2 is at a position forwardly
of the rear axle 112 and thus the co-rider's sitting posi-
tion is advanced, so that the co-rider is able to change
his or her posture easily in association with the move-
ment of the vehicle, improving togetherness with the rid-
er.
[0084] As described above, the top surface 27a of the
fuel tank 27 is at a position above the top opening 29a
of the container box 29, securing adequate housing ca-
pacity.
[0085] That is, in a seat 2 with a large entire length
and extending forwardly from the rider's seat 2b, the
front of the seat 2 is rarely used as a seating section, so
that a little high seat and a thin cushion can be accept-
able. Therefore, if the fuel tank 27 is disposed at this
location, the top surface 27a of the fuel tank 27 can be
positioned higher than the top opening 29a of the con-
tainer box 29, securing adequate capacity of the fuel
tank 27.
[0086] In addition, the top opening 29a of the contain-
er box 29 is located at a low position, which facilitates
baggage handling, and the container box 29 is disposed
behind the fuel tank 27, under the wide rider's seat 2b
of the seat 2, which allows a wider container box 29,
securing adequate housing capacity.
[0087] Further, the top opening 29a of the container
box 29 under the rider's seat 2b is located at a low po-
sition, so that the seating surface of the rider's seat 2b
is set at a low position while adequate cushion thickness
of the seat 2 can be secured, providing easy footing and
improved cushioning.
[0088] The container box 29, as shown in Fig. 31 and
Fig. 32, is formed with a helmet storage section 29b in
which a helmet 101 can be stored upside down in a lat-
erally-placed fashion (with the longitudinal axis of the
helmet along the lateral direction of the vehicle). The
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helmet storage section 29b is formed at a position cor-
responding to the widest portion of the seat 2, and the
bottom of the helmet storage section 29b is at a position
where a valley-like space is defined by the engine 4 and
the rear wheel 10.
[0089] The container box 29 is formed, at the rear-
ward bottom, a wheel house section 29c, which has a
raised portion laterally centrally of the vehicle for pre-
vention of interference with the rear wheel 10 moving
vertically.
[0090] The seat 2 is formed smaller in width toward
the front, that is, it is formed larger toward the rear from
the viewpoint of easy boarding, and the helmet storage
section 29b is formed at this wider portion, so that the
helmet 101 can be stored in the laterally-placed fashion.
Thus, the container box 29, which makes good use of
the seat configuration, allows shorter longitudinal vehi-
cle length while securing storage space.
[0091] In addition, the container box 29, as shown in
Fig. 32, has a top opening 29a in the shape of approxi-
mately a square with opening corners 29d of a large ra-
dius of curvature, and lower corners 29e located below
the upper opening 29a have a radius of curvature small-
er than that of the opening corners 29d, so that the sec-
tional area of the container box is larger toward the bot-
tom than the area of the upper opening 29a.
[0092] Thus, the rider's seat 2b of the seat 2 covering
the upper opening 29a can be made smaller in width,
improving footing characteristics, and the container box
29 can be made larger toward the bottom in its sectional
area, improving storage capacity. In addition, the upper
opening 29a is narrower and thus the sealing length of
the periphery of the opening is shorter, effecting im-
proved sealability.
[0093] Further, the container box 29 has the wheel
house section 29c formed at the bottom as a recess for
the rear wheel 10, so that the position of the container
box 29 can be lowered, improving footing characteristics
as well. Furthermore, recessed portions 29f on both
sides of the wheel house section 29c accommodate a
U lock 103 or other unillustrated tools, improving storage
capacity.
[0094] In addition, the container box 29 is formed, at
one side thereof, with a mounting section 29g for an
alarm immobilizer 104. The mounting section 29g has a
shape recessed in the side of the box to approximately
match the immobilizer 104. Therefore, a user is able to
mount the alarm immobilizer 104 to the mounting sec-
tion 29g without need of considering where to mount,
facilitating user's mounting work.
[0095] Further, on the rear side wall 29h is provided
a DC outlet 105, which allows electric devices such as
portable phones to be charged within the container box
29. The DC outlet 105 is located laterally of the wheel
house section 29c near a lower corner 29e of the con-
tainer box 29 below the top surface of the wheel house
section 29c.
[0096] The DC outlet 105 is disposed in a charging

system adapted to be activated during engine operation,
and arranged such that electric power to the outlet 105
is shut off except when the vehicle is running.
[0097] On the other side of the wheel house section
29c from the DC outlet 105 is provided a lighting device
106 for lighting the interior of the container box 29. The
lighting device 106 is also disposed below the top sur-
face of the wheel house section 29c.
[0098] As described above, the DC outlet 105 is pro-
vided on the side wall of the container box 29, so that
electrical devices placed in the container box 29 can be
charged during running in a water-tight and locked con-
dition, that is, without influence from the outside envi-
ronment.
[0099] Further, the DC outlet 105 and the lighting de-
vice 106 are disposed below the top surface of the wheel
house section 29c, preventing interference of these de-
vices with bags 107 or the like stored in the container
box 29.
[0100] Furthermore, the DC outlet 105 is disposed on
the rear side wall 29h of the container box 29 near the
lower corner 29e, so that the comer space can be uti-
lized effectively in charging operation.
[0101] Moreover, the DC outlet 105 and the lighting
device 106 are disposed separately on the left and right
sides of the wheel house section 29c, providing good
space efficiency and manipulability compared with
when both components are disposed on one side, and
lighting is not blocked off by electric parts connected to
the DC outlet 105, ensuring good lighting performance.
[0102] Also, the container box 29 is formed, at the up-
per rear end, a battery housing 29i; and approximately
the forward half of the upper surface of the battery 30
housed in the battery housing 29i, is covered by the rear
end portion of the seat 2, and approximately the rear-
ward half of the upper surface of the battery 30 is cov-
ered by a tail cover 31.
[0103] The fuel tank 27 has a fuel cap 27b at the top
surface 27a, which is covered by the opening/closing lid
2e provided on the seat 2. The opening/closing lid 2e is
opened and the fuel cap 27b is removed in the case of
refueling.
[0104] On the rear end of the vehicle, as shown in Fig.
4 and Fig. 33, is provided a license bracket 33 for a li-
cense plate or the like, and on the license bracket 33 is
provided a license lamp 28 for lighting the license plate.
The license lamp 28 is arranged such that a bulb 28a is
attached to the license bracket 33, to the rear of the bulb
28a is disposed a lens 28b covering the bulb 28a, and
to the rear of the lens 28a is disposed a license lamp
cover 36 covering the lens 28a. The license lamp cover
36, as shown in Fig. 33, is attached to the license brack-
et 33 with screws 37, and the lens 28b is held by a push-
ing projection 36a formed on the license lamp cover 36
for pushing the lens 28b. This allows reduced fitting
workhours for the lens 28b.
[0105] On the other hand, the engine 4 is of a water-
cooled type, at both sides of the engine are provided left
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and right foot rests 56c, and under the foot rest surfaces
of both foot rests 56c is disposed a radiator 155 between
the front wheel 20 and the engine 4. The radiator 155,
as shown in Fig. 34-Fig. 36, has the shape of a flat rec-
tangular body oriented with its longitudinal axis along
the lateral direction of the vehicle, bent rearwardly at the
central portion thereof, inclined slightly rearwardly so as
to be directed obliquely upwardly, and fixed to the lower
frames 5h through mounting stays 156. The mounting
stays 156 extend obliquely forwardly and downwardly
from the lower frames 5h, and on the upper sides of the
mounting stays 156 is mounted the radiator 155 to be
supported.
[0106] Thus, the mounting stays 156 are disposed un-
der the radiator 155, so that the radiator 155 is protected
by the mounting stays 156.
[0107] In addition, in front of the radiator 155 is pro-
vided a wind induction plate 157 for introducing winds
to the radiator 155, while to the rear of the radiator 155
is disposed a fan 158 for introducing the outside air to
the radiator 155, and under the fan 158 is disposed a
shroud 159.
[0108] In front of the radiator 155 is provided an inner
fender 160, which is formed with wind induction louvers
160a for introducing winds to the radiator 155. The wind
induction louvers 160a prevents any mud and water
splashed by the front wheel 20 from entering the radiator
because of its vanes being disposed approximately hor-
izontally.
[0109] Air through the radiator 155 passes through
the shroud 159 and discharged to the outside of the ve-
hicle through wind openings 160c provided in the bottom
160b of the inner fender 160.
[0110] The engine 4 is a water-cooled four-stroke en-
gine, in which driving force from a piston is transmitted
through the crank shaft 4c and the dry type V-belt speed
changer to a clutch mechanism, and the driving force
from the clutch mechanism is transmitted through a re-
duction gear mechanism to a secondary transmission
109 provided inside the rear arm 8.
[0111] Specifically, the rear arm 8, as shown in Fig.
37, is divided into two sections, a left division 110 and a
right division 111; mounting bosses 110a, 111 a extend
from the respective divisions 110, 111; and they are in
abutment against each other to be fixed together at
three points (A, B and C), as shown in Fig. 38. The
mounting bosses 110a, 111 a are disposed in a space
between the rear wheel 10 and the drive shaft 46 of the
engine 4.
[0112] The rear cushion 9, as shown in Fig. 39, is
mounted pivotally, at its rear end 9a, to the rear arm 8
with its rear end sandwiched by the left and right divi-
sions 110, 111, with a bolt 114, and at its forward end
9b, also pivotally to the engine 4 with a bolt 117.
[0113] The forward ends 110b, 111b of both divisions
110, 111 are connected to the crank case 4a through
divided pivot shafts, respectively, and the rear ends
110c, 111c to the rear wheel 112.

[0114] The secondary transmission 109, as shown in
Fig. 37, has a first sprocket 109a fixed to an output shaft
113; the first stage of speed reduction is performed by
the first sprocket being connected through a first silent
chain 109b to a second sprocket 109c; and the second
stage of speed reduction is performed by a third sprock-
et 109d being connected through a second silent chain
109e to a fourth sprocket 109f, said third sprocket 109d
being adapted to rotate with the second sprocket 109c
coaxially and disposed outwardly of the second sprock-
et 109c.
[0115] The secondary transmission 109 has a forward
gear train 109g located laterally inwardly of a rearward
gear train 109h.
[0116] The left division 110 is comprised of a right
case half 110d and a left case half 110e mated together
liquid-tightly with lubricating oil held therein.
[0117] In the secondary transmission 109 as de-
scribed above, since the forward gear train 109g of a
two-staged drive chain type is located laterally inwardly
of the rearward gear train 109h, an open space can be
formed for a foot bar 115a of a main stand 115 located
at a position corresponding to the forward gear train,
outside the case (see Figs. 40, 41 and 42). Therefore,
the foot bar 115a of the main stand 115 can be disposed
further laterally inward than in the prior art, thereby se-
curing a bank angle for an appropriate cornering pos-
ture.
[0118] As a result of the rearward gear train 109h be-
ing disposed laterally outwardly of the forward gear
train, easy arrangement is effected of a brake disk 140
of a disk brake 137 or the like located between the rear-
ward gear train 109 and the rear wheel 10.
[0119] On the other hand, the right division 111, as
shown in Fig. 5 and Fig. 38 in profile, has the shape of
approximately a letter S, and it is formed with a down-
wardly opening recess 111e for the main stand 115 in
the lower edge 111d, the upper edge 111f thereof being
inclined gradually downwardly toward the rear end 111c.
[0120] The right division 111, as shown in Fig. 43 in
top plan, has a forward end 111b located on the inner
side of the vehicle and extends rearwardly and gradually
outwardly toward the rear end 111c.
[0121] As described above, since the right division
111, as shown in Fig. 5 in profile, has an downwardly
opening recess 111e for the main stand 115 in the lower
edge 111d, even if the right division 111 makes swinging
movements during running, an open space can be se-
cured for the main stand 115, and since the upper edge
111f is formed such that it is inclined gradually down-
wardly toward the rear end 111c, an open space can be
secured for the muffler 118 extending obliquely upward-
ly at the outer side of the right division 111, and effective
arrangement can be achieved without interference be-
tween components.
[0122] Also, since the right division 111, as shown in
Fig. 43 in top plan, has the forward end 111 b located in
the inner side of the vehicle and extends rearwardly and
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gradually upwardly toward the rear end 111c, the muffler
118, which extends obliquely upwardly toward the rear,
passes by the outside of the forward end 111b of the
right division 111 and then above the rear end 111c, re-
sulting in a further simplified arrangement of the muffler
118.
[0123] In addition, the right division 111 has a twisted
shape with a smooth curve, and is formed with a plurality
of ribs lug in the longitudinal direction, thereby improving
rigidity.
[0124] Further, the right division, as shown in Fig. 38,
is provided with an elastic member or a bump stopper
111 i above the pivot shaft 7. If the right division 111
makes a large upward swinging movement about the
pivot shaft 7 against the tension of the rear cushion 9,
the bump stopper 111 is brought into contact with an rig-
id engine suspension section of the frame 5 to stop the
upward movement.
[0125] Furthermore, the left and right divisions 110,
111 are spaced closer to each other at the forward ends
110b, 111b than at the rear ends, and provided, at these
ends 110b, 111b, with mounting bosses 110a, 111a, re-
spectively, resulting in shorter mounting bosses 110a,
111a.
[0126] Moreover, mud guards 110f, 111h formed inte-
gral with the mounting bosses 110a, 111a, fulfil a mud
guard function for the rear cushion. Further, the bosses
110a, 111a have a shape with a vertically wide dimen-
sion, and are fastened at three points, thereby ensuring
rigidity, and they are fastened in the vicinity of the pivot
shaft 7, thereby effecting stabilized pressure on the
bearings mounted to the pivot shaft 7.
[0127] On the other hand, as shown in Fig. 37, the
rear wheel 10 is mounted on a stationary rear axle 112
for rotation; to a wheel cast 141 of the rear wheel 10 is
fixed a clutch hub 139 with bolts 139a; the secondary
transmission 109 and the clutch hub 139 are connected
through a spline section; and driving force from the sec-
ondary transmission 109 is transmitted through the
clutch hub 139 to the rear wheel 10.
[0128] To the wheel cast 141 of the rear wheel 10 is
fixed the brake disk 140 with bolts 140a.
[0129] Further, on the left division 110 is provided a
caliper 143 of the disk brake 140, and pads on the cal-
iper 143 are adapted to hold the brake disk 140 there-
between to produce braking force.
[0130] The caliper 143 is attached to the left case half
110e of the left division 110 with two bolts 144, as shown
in Fig. 44 and Fig. 45, and arranged such that removal
of one of these bolts 144 allows the caliper to be rotated
about the other bolt 144, the caliper 144 being located
laterally outwardly of a rim 10a of the rear wheel 10.
[0131] Therefore, since the caliper 143 is rotated with-
out interference with the rear wheel 10, the caliper 143
can be rotated by a given amount of angular displace-
ment, thereby providing easy maintenance of pad re-
placement or the like. Further, interference between cal-
iper 143 and the rim 10a of the rear wheel 10 can be

avoided even when a brake disk 140 with a little larger
diameter is employed. Further, the caliper 143 is at-
tached to the left case half 110e on the outside of the
vehicle, thereby effecting easy removal.
[0132] On the opposite side of the rear wheel 10 from
the disk brake 137 is provided a mounting plate 145,
with the stationary rear axle 112 therethrough, and to
the mounting plate 145 are attached an ABC sensor
145a, and a stopper member 145b for stopping rotation
of the mounting plate 145, between the plate and the
right division 111 of the rear arm 8.
[0133] On the other hand, the main stand 115, as
shown in Fig. 46, etc, is mounted to the engine as a
"fixed section" through a bracket 119. That is, as shown
in Fig. 41, the bracket 119 is comprised of a pair of left
and right bracket members, and as shown in Fig. 46,
fixed to the engine 4 with screws 120; a pair of legs 115b
of the main stand 115 are mounted pivotally on the
bracket 119 through pivot axis 121; and as shown in Fig.
41 and Fig. 42, both legs 115b are connected to each
other by a connecting bar 115c. To one of the legs 115b
is fixed a foot bar 115a approximately vertically, and be-
tween the main stand 115 and the bracket 119 is dis-
posed a spring 122, as shown in Fig. 1.
[0134] On the bracket 119 is provided a roller type first
stopper 123 for rolling movement, and the first stopper
123 is arranged such that when the main stand 115 is
set back upward to be rotated to a predetermined posi-
tion, as shown in Fig. 46 by double dot and dash lines,
the first stopper 123 comes into contact with the main
stand 115 to stop the rotation.
[0135] The first stopper 123 may be provided on the
main stand 115.
[0136] The main stand 115 is provided with a second
stopper 124, which is arranged such that when the left
division 110 as a "swinging section" makes a predeter-
mined amount of downward swinging movement, the
second stopper 124 comes into contact with the left di-
vision 110.
[0137] As described above, when the main stand 115
is set back upward at the start of the vehicle, the main
stand 115 comes into contact with the first stopper 123,
and the rotation of the main stand 115 is stopped with
shock absorbing action, as shown in Fig. 46 by double
dot and dash lines, preventing the main stand 115 from
colliding with the left division 110. Therefore, the position
to which the main stand is set back upward, can be
brought closer to the left division 110, providing a larger
bank angle setting.
[0138] During running, when the left division 110
makes a predetermined amount of downward swinging
movement relative to the engine 4, the left division 110
comes into contact with the second stopper 124 of the
main stand 115, mitigating colliding shock between the
main stand 115 and the left division 110.
[0139] In this connection, if a stopper provided be-
tween the main stand 115 and the left division 110 is
required to fulfil a shock absorbing function, since the
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stopper is in contact with the main stand 115 or the left
division 110 even when the vehicle is running and the
left division 110 is also swinging at all times, so that the
contact portion of the stopper will be worn down due to
sliding movement. On the contrary, according to this em-
bodiment, when the main stand 115 is set back upward,
the first stopper 123 on the bracket 119 acts as a shock
absorber, and during running, the second stopper 124
acts as a shock absorber only when the left division 110
makes a predetermined amount of downward swinging
movement. As a result, colliding shock between the
main stand 115 and the left division 110 can be mitigat-
ed, the wear of the second stopper 124 can be prevent-
ed and a larger bank angle can be achieved.
[0140] In addition, the second stopper 124 is provided
on the main stand 115, and a contact surface of the stop-
per 124 is provided on the let division 110, resulting in
a simplified structure. That is, if the second stopper 124
is to be provided on the right division 111, difficult ma-
chining work to the forged part is necessary, and further,
a contact surface for the second stopper 124 must be
provided on the rod-like main stand 115, which requires
troublesome positioning.
[0141] On the contrary, the second stopper 124 can
be fixed to the main stand 115 easily by welding, etc,
and the contact surface can be easily positioned be-
cause of the left division 110 having a relatively large
surface area.
[0142] In addition, the main stand 115 and the bracket
119, as shown in Fig. 41 and Fig. 42, are disposed
around the rear cushion 9, which is protected by these
components.
[0143] The seat 2, as shown in Fig. 5, is adapted for
a rider and a co-rider; the region under the seat 2 are
covered continuously from the forward end through the
rear end thereof by the seat underside covers 95, etc;
and the muffler 118 is disposed under the cover 95. The
muffler 118 extends obliquely upwardly toward the rear;
downwardly of the muffler 118 is exposed the rear axle
112; and in front of the muffler 118 is disposed a tandem
foot rest 127.
[0144] The muffler 118 is supported by the back stay
5f as described below. That is, as shown in Fig. 5 and
Fig. 47, a frame side bracket 128 is attached to the back
stay 5f while a muffler side bracket 129 is attached at
the longitudinal middle portion of the muffler 118. The
muffler side bracket 129 is formed with a boss member
129a, through which is inserted a bolt 131, which is fitted
in a slide nut 132 on the frame side bracket 128, and
thus an elastic support of the muffler 118 is completed.
[0145] The slide nut 132 is held on the frame side
bracket 128 through a nut retainer 133, for sliding move-
ment in the longitudinal direction of the vehicle relative
to the nut retainer 133 through an elongated hole. Down-
wardly of the muffler mounting section is located the rear
axle 112.
[0146] In this way, an intermediate stay can be elimi-
nated, so that the number of parts and mounting

workhours can be reduced, and as a result of the muffler
118 being disposed close to the back stay 5f, the muffler
118 can be located at a higher position. Further, the slide
nut 132 allows easy longitudinal positioning of the muf-
fler 118 in assembling. Furthermore, the slide nut 132 is
held in advance between the frame side bracket 128 and
the nut retainer 133, so that the bolt 131 can be easily
fitted in the nut in assembling.
[0147] In addition, the tandem foot rests 127 have ap-
proximately a box-like shape, and are arranged such
that they are disposed foldably in box-like brackets 5i
and can be housed along the boomerang covers 89
when not in use.
[0148] The tandem foot rests 127 are thus provided
in front of the muffler 118, thereby providing a large de-
gree of freedom of co-rider's riding posture.
[0149] Further, to the rear pipe 5d above the back stay
5f, as shown in Fig. 8, is bolted a mounting stay 135, on
which are mounted a plurality of electric components
136. These electric components 136 are covered by the
seat underside cover 95.
[0150] As shown in Fig. 48-Fig. 50, the engine 4 is
provided with a V-belt chamber 165 accommodating a
dry type V-belt speed changer; an outside air induction
duct 166 extends from the V-belt chamber 165; and at
the leading end of the outside air induction duct 166 is
disposed an element 67 exposed to the outside, the
front of the element 67 facing the vertical wall 81 b of
the foot board 81.
[0151] Specifically, the V-belt chamber 165 is dis-
posed on the right side (one side) of the vehicle when
viewed from the rear; the outside air induction duct 166
extends from the V-belt chamber 165 toward the left side
(the other side) of the vehicle, passing through the
space between the fuel tank 27 and the container box
29. The outside air induction duct 166 is connected to
the element 167 fixed to the rear pipe 5d on the left side
of the vehicle. On the element 167 is provided a ure-
thane foam 168, and under the element 167, a shield
member 169 is fixed to the engine 4, a shield plate 169a
of the shield member 169 preventing mud and water
from entering in the element 167 from the underside. As
a result of the foot board vertical wall 81b being attached
to the element 167 with a screw 170, the urethane foam
168 is compressed (see Fig. 50).
[0152] As described above, outside air flows into the
V-belt chamber 165 through the outside air induction
duct 166 to cool the dry type V-belt speed changing
mechanism.
[0153] In addition, at the leading end of the outside air
induction duct 166 is disposed the element 167 exposed
to the outside, and the front of the element 167 faces
the vertical wall 81b, so that the foot board vertical wall
81b fulfils a water-tight function without an additional
chamber as in the prior art, and the element 167 and the
outside air induction duct 166 are not required to be re-
moved together with the foot board 81 at the time of
maintenance, providing good working efficiency.
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[0154] In addition, the V-belt chamber 165 is disposed
on the right side of the vehicle, and the outside air in-
duction duct 166 extends from the V-belt chamber 165
toward the left side of the vehicle, the element 167 of
the outside induction duct 166 being disposed at the
right side of the vehicle, resulting in a larger outside air
induction duct 166, which would cause any water into
the duct to be scattered throughout the duct, preventing
ingress of water into the V-belt chamber 165.
[0155] Fig. 51 shows a second embodiment.
[0156] Said second embodiment has the same fea-
tures than the first embodiment and only different or ad-
ditional features are described. The description of the
features which are identical with the first embodiment is
omitted.
[0157] In this embodiment 2, a parking brake or a
drum brake 146 is disposed on the opposite side from
the disk brake 137, that is, on the right side of the vehicle
when viewed from the rear of the rear wheel 10, so that
the main brake and the parking brake are disposed sep-
arate from each other on the left and right sides.
[0158] Regarding the disk brake 137, the brake disk
140 is fixed to the wheel cast 141 with bolts 142, so that
the clutch hub 139 is pressed against the wheel cast
141 by the brake disk 140, preventing coming-off of the
clutch hub.
[0159] Thus, mounting work of the clutch hub 139 can
be performed efficiently without need of fixing the clutch
hub 139 with bolts separately.
[0160] In addition, the drum brake 146 is arranged
such that a brake plate 147 penetrated by the rear axle
112, is fixed to the right division 111 of the rear arm 8
with bolts 148; to the brake plate 147 is attached a cam
lever 149 for rotation; and rotation of the cam lever 149
causes a cam 150 to be rotated. Rotation of the cam
150 in turn causes a pair of brake shoes 151 to be
opened/closed about an anchor pin, and thus these
brake shoes 151 are brought into pressure-contact with
a brake drum 153 to produce braking force. The ABC
sensor 154 is mounted on the brake plate 147.
[0161] As described above, the hydraulic disk brake
137 is used as a main brake, providing an excellent
braking function. Also, the mechanical drum brake 146
is used as a parking brake, effecting stability in braking
force even when the brake is activated for a long time.
[0162] Further, the disk brake 137 and the drum brake
146 are disposed separately on the left and right sides
of the rear wheel, so that both brakes can be arranged
in a spacially efficient manner.
[0163] According to the embodiments as described
above between a foot board having a foot rest for a rider
and extending to a region under a seat and a seat un-
derside cover disposed a short distance below said
seat, is provided an exterior component extending ap-
proximately horizontally in the shape of a boomerang.
Therefore, this exterior component serves as an accent,
and the color and the material of the interior component
can be changed, improving the degree of freedom in de-

signing.
[0164] In addition, through this exterior component,
the accuracy of assembly of the foot board and the seat
underside cover can be improved and fitting portions of
the front board and the seat underside cover to the ex-
terior component can be hidden, improving the quality
of external appearance.
[0165] Further, if the exterior component is removed,
maintenance of equipment disposed inside the exterior
component can be performed easily.
[0166] The embodiments described above are teach-
ing a vehicle, especially scooter type vehicle, with an
exterior component 89 provided between foot board 81
and a seat 2 of the vehicle. Said exterior component 89
extends in longitudinal direction of the vehicle and has
a convex-shape. Said exterior component 89 has an up-
wardly positioned middle part and a front and rear end
part each extending in a downward direction. Said foot
board 81 has a foot rest 81a for a rider and extending
to a region under the seat 2. A seat underside cover 95
is disposed a short distance below said seat 2 and said
exterior component 89 is attached to said foot board 81
and seat underside cover 95.
[0167] According to the embodiments as described
above, cover members covering the engine are formed
with cutouts through which the side surface of the crank
case is exposed to the outside, thereby effecting rider's
easy footing during stoppage of the vehicle. That is,
when the engine is fixed to the frame, the engine is lo-
cated downwardly of the rider's seating position, and the
crank case becomes the widest portion of the engine.
Therefore, if the whole side of the crank case of the en-
gine is covered by cover members, the vehicle width be-
comes large, which impairs easy footing characteristics.
On the other hand, if the cover members are provided
with cutouts through which the crank case is exposed,
the width of the crank case of the engine and that of the
cover members can be set at approximately the same
value, so that the vehicle width of the portion around
which the rider's foot touches the ground, can be made
small, effecting easy footing as well as improved design.
[0168] In addition, the crank case of the engine can
be thus exposed to the outside through the cutouts, so
that the crank case is exposed directly to the running
wind, improving cooling capacity.
[0169] The embodiments described above are teach-
ing a vehicle, especially scooter type vehicle, with an
engine 4 fixed to a body frame 5, a crankcase 4a of said
engine 4 is positioned downwardly of a seat 2 for a rider
of the vehicle. A cover means 81, 89 is provided cover-
ing said engine 4, said cover means 81, 89 is formed
with at least one cutout 81d, 89c, and a side surface of
said crankcase 4a is exposed to the outside through
said cutout 81d, 89c. Said cover means comprises cov-
er members 81, 89 each provided with a cutout 81d, 89c,
especially said cover members are the foot board 81
and the convex-shaped exterior component 89.
[0170] According to the embodiments as described
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above, the cowl stay is disposed outside the front fork
pipe, so that load on the foot rest can be carried by the
cowl stay in an optimum location, and the cowling (cov-
er) can be supported appropriately. Therefore, there is
no need for a long stay extending from the frame, effect-
ing size reduction and weight saving of the frame as a
whole. Said stays are in the shape of a loop and fixed,
at their upper and lower ends, to said body frame.
[0171] In addition, although adequate support for var-
ious components is difficult at the front of the vehicle
because of rotation of the front fork pipes, the cowl stays
are disposed at positions outside the front fork pipes
without interference, so that these components can be
supported easily on the cowl stays or the like.
[0172] The embodiments described above are teach-
ing a vehicle, especially scooter type vehicle, with out-
side front fork pipes 14 disposed between cowl stays 67
fixed to a body frame 5. Said cowl stays 67 are support-
ing at least one cover member 45 and said cowl stays
67 are attached to foot rests 56c of the vehicle for car-
rying a load of the foot rests 56c. Said cowl stays 67 are
in the shape of a loop and fixed, at their upper and lower
ends 67a, 67b, to said body frame 5.
[0173] The embodiments are teaching a structure
around a muffler for motorcycles, wherein a region un-
der a seat adapted for a rider and a co-rider is covered
by a continuous cover member extending from the for-
ward end to the rear end of said seat, a muffler is dis-
posed under said cover member, an axle is exposed
from under said muffler, and a tandem foot rest is dis-
posed in front of said muffler. Downwardly of said cover
is disposed a fitting section in the middle of said muffler,
and downwardly of said fitting section is disposed said
axle.
[0174] According to the embodiments as described
above, tandem foot rests are disposed in front of a muf-
fler, providing a large degree of freedom of co-rider's rid-
ing posture.
[0175] The embodiments described above are teach-
ing a vehicle, especially scooter type vehicle, with a seat
2, especially provided for a rider and a co-rider, a con-
tinuous cover member 95 extending from a forward end
to a rear end of said seat 2 covering a region under said
seat 2, a muffler 118 disposed under said cover member
95, an axle 112 of the vehicle provided under said muf-
fler 118 and a tandem foot rest 127 disposed in front of
said muffler 118. A fitting means 129, 129a, 131-134 for
said muffler 118 is provided on a middle of said muffler
118 and downwardly of said cover member 95, said axle
112 is disposed downwardly of said fitting means 129,
129a, 131-134.

Claims

1. Scooter type vehicle with a body frame (5) and cowl
stays (67) fixed to said body frame (5), said cowl
stays (67) are supporting at least one cover mem-

ber (45) and front fork pipes (14) are disposed be-
tween said cowl stays (67).

2. Scooter type vehicle according to claim 1, wherein
said frame (5) is provided with a head pipe (5a), and
said cowl stays (67) are connected to said head
pipe (5a).

3. Scooter type vehicle according to claim 2, wherein
said frame (5) is provided with lower frame (5h) ex-
tending from said head pipe (5a) to a rear of the
vehicle, and said cowl stays (67) are fixed to the
lower frame (5h).

4. Scooter type vehicle according to claim 2 or 3,
wherein said head pipe (5a) is supporting a steering
shaft (11) and the front fork pipes (14) are connect-
ed to said steering shaft (11).

5. Scooter type vehicle according to at least one of the
claims 1 to 4, wherein said cowl stays (67) are at-
tached to foot rests (56c) of the vehicle for carrying
a load of the foot rests (56c).

6. Scooter type vehicle according to claim 5, wherein
said cowl stays (67) are attached to the foot rests
(56c) by a bracket (75), respectively.

7. Scooter type vehicle according to at least one of the
claims 1 to 6, wherein said cowl stays (67) are in
the shape of a loop and fixed, at their upper and
lower ends (67a, 67b), to said body frame (5).

8. Scooter type vehicle according to claim 7, wherein
the lower ends (67b) of the cowl stays (67) are fixed
to the body frame (5) by brackets (71).

9. Scooter type vehicle according to claim 7 or 8,
wherein the upper ends (67a) of the cowl stays (67)
are connected with a laterally extending pipe (70)
fixed to the body frame (5).

10. Scooter type vehicle according to at least one of the
claims 1 to 9, wherein middle parts of the cowl stays
(67) are connected with a front horizontal pipe (72)
bent forwardly and disposed approximately hori-
zontally, and a rear horizontal pipe (73) bent rear-
wardly and disposed approximately horizontally.

25 26



EP 1 431 169 A2

15



EP 1 431 169 A2

16



EP 1 431 169 A2

17



EP 1 431 169 A2

18



EP 1 431 169 A2

19



EP 1 431 169 A2

20



EP 1 431 169 A2

21



EP 1 431 169 A2

22



EP 1 431 169 A2

23



EP 1 431 169 A2

24



EP 1 431 169 A2

25



EP 1 431 169 A2

26



EP 1 431 169 A2

27



EP 1 431 169 A2

28



EP 1 431 169 A2

29



EP 1 431 169 A2

30



EP 1 431 169 A2

31



EP 1 431 169 A2

32



EP 1 431 169 A2

33



EP 1 431 169 A2

34



EP 1 431 169 A2

35



EP 1 431 169 A2

36



EP 1 431 169 A2

37



EP 1 431 169 A2

38



EP 1 431 169 A2

39



EP 1 431 169 A2

40



EP 1 431 169 A2

41



EP 1 431 169 A2

42



EP 1 431 169 A2

43



EP 1 431 169 A2

44



EP 1 431 169 A2

45



EP 1 431 169 A2

46



EP 1 431 169 A2

47



EP 1 431 169 A2

48



EP 1 431 169 A2

49



EP 1 431 169 A2

50



EP 1 431 169 A2

51



EP 1 431 169 A2

52



EP 1 431 169 A2

53



EP 1 431 169 A2

54



EP 1 431 169 A2

55



EP 1 431 169 A2

56



EP 1 431 169 A2

57



EP 1 431 169 A2

58



EP 1 431 169 A2

59


	bibliography
	description
	claims
	drawings

