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ABSTRACT
To optimize the snow-contact resistance of a
snowmoblle and to improve the swingability of the snowmobile,
a snowmoblle 1s provided with slide rails comprising a main
slide rail arranged at the center of a crawler belt and a pailr
of right and left side slide rails arranged outside the outer
Slde edges of the crawler belt. Guide wheels are arranged

petween the aforementioned main slide rail and side slide

ralls.
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Field of Industrial Application

The present invention relates to s snowmobilile

capable of running on the snow with a crawler belt.

Prior Art

that 1s disclosed in Japanese Patent Publication No. H1-24673.
This snowmobile 1is equlipped with a drive wheel to be
rotated by an engine, slide rails attached to the rear end of
a swing arm, and guide wheels supported by the slide rails,
and 1s able to run on Snow by means of a crawler belt passed
around those drive wheel, slide rails and gulde wheels in a
state of tension with the crawler belt belng pressed against

the surface of the snow.

Fig. 15 1s a view showing the positional relations

between the slide rails and the guide wheels of the

aforementioned conventional snowmopile when viewed from the

longitudinal direction of the snowmobile wherein a pair of

right and left slide rails 101 and 101 are respectively

disposed at positions located lnwardly of the outer side ends
of a crawler belt 100 and guide wheels 102 and 102 are
arranged at lateral outer sides of the crawler belt 100
compared with those slide rails 101 and 101, so as to press

the lower surface of crawler belt 100 against the snow

surface.

Problems sought to be solved by the Invention

In the snowmobile equipped with the aforement ioned

conventional crawler belt, the outer side edges of the crawler
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belt are depressed onto the snow surface. However, the guide
wheels are circular, and the space between front and rear
guide wheels 1s large. Therefore, when snowmoblle 1is turned
by banking it with regpect to the snow surface, the running
resistance of one side portion of the crawler belt becomes
larger than that of the other so that the crawler belt
deflects at 1its portion, 1.e., at the widthwise inner end
portions, as located between the guide wheels, with respect to
its turning direction. As a result, the crawler belt fails to
have 1ts faclal pressure uniform with regspect to the snow
surface so that its driving force is not effectively
transmitted.

In case, the snowmobile is wholly turned by banking
{inclination), 1t has been usual that when the snowmoblle is
inclined, the lower surface of the body cover contacts the
surface of the snow so that the front ski 1s freed from its

snow contacting load and the snowmoblile 1is not held firm on
the snow.
Further, the bias member and the ski are welded or

jointed by means of bolts/nuts. In case the snowmobille is
turned with a bank, the banking action of the snowmobile body
by the driver 18 delayed a moment by the resistance of the

snow surface to the ski so that the turning action 1is

difficult to time.

summary of the Invention

The present invention has been made to improve the
snow-contact resistance of a snowmobile and the banking (or

turning) property of the snowmobile. According to a first

- 2 -
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aspect of the present invention, therefore, there 1s provided
a snowmobile having a crawler belt tensed aldng a drive wheel,
slide rails and guide wheels supported by the slide ralls,
wherein said slide rails include a main slide rail arranged at
a midway of the width of the crawler belt, and a pair of right
and left slide raills arranged at the lateral slde edges of the
crawler belt; and the gulde wheels are arranged between the
maln slide rail and the side slide ralls.

According to a second aspect of the present
invention, there is provided a snowmoblile having a crawler
belt tensed along a drive wheel, slide rails and guide wheels
supported by the slide rails, and its outer side covered with
a body cover, wherein the body cover 1is equipped on right and
left of its lower surface with edge portions which extend
longitudinally and project downward.

According to a third aspect of the present
invention, there 1s provided a snowmobile having a crawler
belt tensed along a drive wheel, slide rails and gulde wheels
supported'by the slide rails, and a ski hinged to the front
portion of its body through a biasing member, characterized 1in

that elastic members are interposed between the biasing member

and sald ski.

Since the side slide rails are arranged close to the
outer side edges of the crawler belt, the entlre snow-
contacting surface of the belt becomes uniform. Moreover,
since the body cover 1s equipped on the right and left sides

of its lower surface with the downwardly projecting edge

portions, these edge portions sink into the snow when the

- 3 -
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'snowmobile turns. 1In addition, since the rubber pbushings (or
elastic members) are interposed between the biasing member and
the ski, the lateral inclination of the ski1 due to the
elasticity of the rubber bushings is allowed with respect to
the biasing member.

An embodiment of the present invention will be

described with reference to the accompanying drawings wherein:

Fig. 1 1s an overall side elevation of a snowmobille

Fig. 2 is a perspective view showing the inside of a

body cover of the snowmobile shown in Fig. 1;

’

Fig. 3 1s an enlarged side elevation showing the

structure of the rear lower portion of the same snowmobile

shown 1in Fig. 1;

Fig. 4 1s a view taken in the direction of the arrow
A of Fig. 3;

Flg. 5 1s a righthand side view taken in the
direction of the arrow Bl of Fig. 3, and a lefthand side view

taken in the direction of the arrow B? of Fig. 3;

Fig. 6 1s an enlarged side elevation showing the

structure of the rear lower portion of a snowmobile according

to another embodiment of the present invention;

Fig. 7 1s a section taken in the direction of the

arrows C - C of Fig. 6;

Fig. 8 is a detail view showing a modification of a
slider;

Fig. 9 1s a view taken from the front of the body

cover;
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Fig. 10 is a view showing another embodiment of the
body cover;

Fig. 11 1is a view lllustrating the operation of the
body cover, as shown in Fig. 9, at the time of banking of the
snowmobile;

Fig. 12 is a view illustrating the operation of the

body cover, as shown in Fig. 10, at the time of banking of the

snowmobile;

Fig. 13 1is an enlarged side elevation showling a

structure of the front lower portion of a snowmobile;

Fig. 14 1is an enlarged top plan view showing a

structure of the front lower portion of the snowmobille; and

Fig. 15 is a view showing the positional relations
between the slide rails and the gulde wheels of the prior art
example when viewed 1in the longitudinal direction of the
snowmobile.

The snowmobile includes a main frame 1 made of a
pipe, an upper frame 2 provided at the front portion of the
mailn frame 1, a floor 3 interposed between the rear of the
upper frame 2 and the rear end of the maln frame 1 so as to
Serve as a frame body and a heat exXchanger. To the front end
portions of the main frame 1 and the upper frame 2, there is
attached a head pipe 4. In the space enclosed by the main

frame 1 and the upper frame 2, there 1s mounted an engine 5.

At the back of this engine 5, there is arranged a transmission

case 6. Over this transmission case 6, there are arranged an
alr cleaner 7, a carburetor 8 and a fuel tank 9. To the front

surface of the head pipe 4, There 1s attached a muffler 10.

-5 -
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These members are all covered with a body cover 11.

Further, grip portions 90 projects from both side
surfaces of the body cover 11 and a grip portion 91 is

attached to the rear end portion of the floor 3.

In the aforementioned head pipe 4, there is inserted

a front cushion unit 20. To the upper end of this front

cushion unit 20, there 1s connected a lower member 21 of a

steering post. To the upper end of this lower member 21,
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there is connected through a universal joint 22 an upper
member 23 of the steering post. To the upper end of this
upper member 23, there is connected through a universal joint
24 a handle 25. 1In front, of and in parallel with, the upper
member 23, there is arranged a steering link 26 which has its
lower end portion so pivoted to the body of the snowmobile
that it can rock in.a vertical plane. To the upper end of
this steering link 26, there is connected a bracket 27 of the
handle 25. The upper member 23 of the steering post, the
handle 25 and the steering link 26 constitute a parallel link
mechanism so that the handle 25 may always be given a
constant angle of inclination even if the position of the
handle 25 is moved up and down according to the riding

position of a driver P.

Further, the inner and outer cylinders of the front
cushion unit 20 transmit the steering force through links 28
and 29. To this front cushion unit 20, there i1s attached
through a bracket 30 a front ski 31. This front ski 31 has
its rocking angle regulated with respect to the front cushion
unit 20 by a sub-cushion (or bias member) 32 and a stopper
30a (as shown in Fig. 13) attached to the bracket 30 and is
biased upward to the front by the spring force of the

sub-cushion 32.
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Next, the drive line will be described with reference to
Figs. 3 to 5.

Between the intermediate portions of the right and left
main frames 1 and 1, there is mounted a pin 40, on which is
rotatably supported a cross pipe 41 of swing arms. To this
cross pipe 41, there are fixed the front end portions of a
pair of right and ‘left swing arm main pipes 42 and 42.
Between the intermediate portions of these paired swing arm
main pipes 42 and 42, there is mounted a pin 43, on which is

rotatably supported a triangular link 44.

To the center of the cross pipe 41 between the front end

portions of the aforementioned paired right and left swing
arm main pipes.42 and 42, there is connected the front end
portion of a rear cushion unit 45, the rear end portion of
which 1is connected to one <corner ©portion of the
aforementioned triangular 1link 44. On the intermediate
portions of the right and left main frames 1 and 1, there is
mounted a pin 46, on which 1s rotatably supported a cross

pipe 47. To this cross pipe 47, there is attached the upper

end portion of a link 48, the lower end portion of which is

connected to the other corner portion of the aforementioned

triangular link 44.

With this construction, there 1s established a

progressive link mechanism in which the rear cushion has its
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stroke progressively increased as the rear end of the swing

arm rocks upward.

At portions near the intersections between the main
frame 1 and the upper frame 2, there are disposed gusset
plates 50, between which is rotatably borne a drive shaft 51
as shown in Fig. 5. .On one end of this drive shaft 51, there
1s fixed a sprocket 52 which is connected through a chain to
the output shaft of the transmission case 6. On the end of
the drive shaft 51, as opposed to the sprocket 52, there is
fixed a brake disc 75, near which is disposed a brake caliper
76, as shown in Fig. 3. To the intermediate portion of the
drive shaft 51, moreover, there is splined a drive wheel 53
which has its outer circumference formed with a gear portion
meshing with the corrugations formed on the inner surface of

a Ccrawler belt 54.

Between the rear end portions of the aforementioned
right and left swing arm main members 42 and 42, on the other
hand, there is interposed a bearing 55, in which is rotatably
a shaft 56. On the central portion of this shaft 56, there
1s fixed a main slide rail 57 which extends in the
longitudinal direction. On the outer end portions of the
shaft 56, there are fixed a pair of right and left side slide

rails 58 and 58.
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Inside the side slide rails 58 of the shaft 56, on the
other hand, there is rotatably borne a guide wheel 59, inside
which is disposed a spring 60 for urging the front portion of
the main slide rail 57 downward. Between the main slide rail
57 and the front end portions of the side slide rails 58, on
the other hand, the.re is mounted a shaft 61, on which is
rotatably borne a guide wheel 62. Between the main slide
rall 57 and the rear end portions of the side slide rails 58,
moreover, there is mounted a shaft 63, on which 1s so

rotatably borne a guide wheel 64 having a larger diameter

that its position can be adjusted.

Here, the aforementioned guide wheels 59, 62 and 64 are
fitted in grooves 65 which are formed in the inner surface of
the crawler belt 54. Moreover, the main slide rail 57 has
1ts lower surface formed to leave a small gap from the
central inner surface of the crawler belt 54 whereas the side
slide rails 58 have 'their lower surface formed to leave small
gaps from ridges 66 which are formed on the lateral outer

ends of the crawler belt 54.

Thus, when the engine 5 is started, its drive force is

transmitted to a drive pulley 80 of the belt converter, as

shown in Fig. 2. The drive force rotates a driven pulley 81

10
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through a belt 82 which is tensed between the drive pulley 80
and the driven pulley 81. This rotation of the driven pulley
8l i1s transmitted to an idle shaft 83. Then, the drive shaft
53 1s rotated through a chain 84 so that the crawler belt 54
1s driven to run the snowmobile. 1In case the snowmobile runs
on a soft snow surface, the crawler belt 54 sinks in the snow

surface. At this time, the crawler belt 54 has its outer end

the crawler belt 54.

In case the snowmobile runs on a considerably hard snow
surface, on the other hand, the gaps between the lower
surtaces of the side slide rails 58 and the inner surface of

the crawler belt 54 are kept to reduce the running

resistance.

Fig. 6 1s an enlarged side elevation showing a structure
of the rear lower portion of a snowmobile according to
another embodiment, and Fig. 7 is a section taken in the
direction of the arrows C - C of Fig. 6. The portions
ldentical to those of Figs. 1 to 5 are designated by the same

reference numerals, and of these parts is omitted.

In this embodiment, the side slide rail 58 has its

11

76073-5



crawler belt 54 that its leading end may coincide with the
outer end surface of the crawler belt 54. 0On the other hand,
the slider 12 is made of a resin material and is formed with
a plurality of elliptical holes 13, - - -, and so on, which
are spaced at a preaetermined interval in the longitudinal
direction, so that its weight may be reduced. Moreover, the
slider 12 1is fastened at its several portions to the side
slide rail 58 by means of screws 14, as shown.

With such construction of the slider 12, the crawler
belt 54 can have its outer end surface effectively pressed
against the surface of the snow at the time of banking the
snowmoblle body so that the turning criticality and the
drivability of the snowmobile are improved. Moreover, since
the slider 12 has a wide contact area with the inner surface

of the crawler belt 54, the contact pressure is dispersed to

improve the wear lifetime.

In this embodiment, moreover, a pair of right and left

DAMPER 15 are interposed between the main frame 1 and
the shaft 61 to regulate the rocking range of the assembly of
the main slide rail 57, the side slide rails 58 and the guide

wheels 55, 62 and 64, thereby to improve the drivability of

the snowmobile.

12
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Fig. 8 shows a modified embodiment of the slider,
wherein like parts are designated by like reference numerals
with respect to Fig. 7. In this embodiment, the resin slider
12 1s inserted into a T-shaped member 16 which is extrusion-
molded with aluminum, and is so fixed thereto by screws (not-
shown) that it may ﬁot come out. After this, the T-shaped
member 16 is fixed to the side slide rail 58 at a plurality
of portions by bolts 17. 1In this case, too, the slider 12
has a bottom side shape substantially identical to the inner
side shape of the crawler belt 54 so that the leading end of
the extended portion of the bottom surface of the slider 12
1s substantially coincideS'with the outer end surface of the

crawler belt 54 as in the case of the previous embodiment.

Fig. 9 1s a front elevation of the body cover 11. This
body cover 11 has at the center of its lower surface with an
opening 70 through which the front cushion unit 20 (refer to
passes Fig. 2) and, in its front surface, cool air intake
openings 71. Further, the body cover 11 is provided on the
right and left sides of its lower surface with edge portions
72 which project downward in the longitudinal direction.

Further, Fig. 10 is a view showing another embodiment of

the body cover. As shown, there may be provided edge

portions 73 separately from the body cover 11.

13
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Since the edge portions 72 or 73 are provided on the
right and left sides of the lower surface of the body cover
11, they can bite into the snow surface, as shown in Fig. 11
or 12, when the snowmobile turns, to thereby compensate for
the release of the snow-contact load of the front ski 31.

By changing the' size of the edge portions 73, the biting

action thereof at the time of turning can be adjusted.

Fig. 13 1s an enlarged side elevation showing the
structure of the front lower portion of a snowmobile, and
Fig. 14 is a top plan view of the same. 1In these figures,
like parts are designated by like reference numerals with
respect to Figs. 1 through 5 and the description thereof is
omitted.

In this embodiment, the bracket 30 supporting the lower
end of the lower member 21 is not directly welded to the
front ski 31 but 1is so attached thereto through mounting
members 33 welded to the front ski 31 so as to turn and rock

1n the lateral direction.
The alone construction will be described in detail,
rubber bushings 35 and 35 are press-fitted in the mounting

members 33, which are then welded to the front ski 31 on the

longitudinal center line leaving a space substantially equal

14
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to the longitudinal end portions of the bracket 30. This
bracket 30 1is composed of two rectangular plates having
bulging intermediate portions, and these rectangular plates
are attached through their two longitudinal end holes to the
mounting members 33 by means of bolts 34a and nuts 34b in
symmetrical relationship with each other with respect to the

center line of the front ski 31.

The lower member 21 has its lower end rotatably attached
to the wider portion of the longitudinal intermediate portion
of the bracket 30 by means of a bolt 36a, a nut 36b and a
collar 36c. Moreover, the sub-cushion 32 1is £flexibly
interposed between the lower end of the lower member 21 and

the narrower rear portion of the bracket 30.

With this construction, the front ski 31 is allowed not
only to turn with respect to the front cushion unit 20 but
also to slightly rock in the banking direction of the

snowmoblile body by the elasticity of the rubber bushings.

As described alone, according to the first aspect of the
present 1invention, the slide rails include the main slide
rall arranged at a portion half the width of the crawler
belt, and the pair of right and left side slide rails

arranged outéide the lateral side edges of the crawler belt

15
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so that when the crawler belt sinks into the snow surface to
increase the running resistance of the snowmobile, the facial
pressure against the snow surface becomes uniform to

effectively transmit the driving force to the snowmobile.

Especially, if the gaps are formed between the lower
surfaces of the sidé slide rails and the crawler belt, the
running resistance at the time of ordinary running can be
reduced to prevent the crawler belt from sinking into the
snow surface.

The sliders are individually mounted on the lower
surfaces of the side slide rails and have their bottom
surfaces extended outward in. the lateral direction along the
inner side surfaces of the aforementioned crawler belt to
have substantially the same shape as that of the inner side
surface of the crawler belt so that their leading ends may
substantially coincide with the lateral outer end portions of
the crawler belt. As a result, the crawler belt can be
effectively depressed upon the snow surface effectively over
the entire width thereof when the snowmobile banks, thereby
improving the criticality of turning of the snowmobile and
the drivability of the body thereof. Moreover, since the
area of the bottom surface of each of the sliders is wide so
that the pressure generating at the time of contact with the

crawler belt 1s dispersed to improve the wear lifetime

16
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thereof.

According to the second aspect of the present invention
the body cover of the snowmobile is equipped, on both right
and left sides of the lower surface thereof, with the edge
portions projecting downward along the longitudinal direction
so that the edge porﬁions enter into the snow at the time of

turning thereby preventing the release of the snow contacting

load on the front ski.

According to a third aspect of the present invention,
elastic members are interposed between the energizing member
and the ski so that when the snowmobile is tried to be banked
to turn, it can be instantly banked independently of the
movement of the ski receiving the resistance from the snow
surface so that the turning motion can be easily timed to
provide a light drivability. If, on the other hand, the
bracket and the ski is welded, the rigidity of the portion
integral with the bracket so that the stress concentrates on
the front and rear of that portion. However, due to the
mounting of the rubber member, however, the stress is
dispersed throughout the length of the ski with advantage in

view of hardness.

17
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What 1gs claimed is:

1. A snowmobile having a crawler belt operatively

connected to a drive wheel, slide rails and gulde wheels

supported by the slide rails, said slide rails

comprising:

a main slide rail arranged at approximately a midportion

of the crawlexr belt; and

a palr of right and left side slide rails arranged along
outside side edges of the crawler belt, said guide wheels

being arranged between sald main slide rail and said side

slide rails,

wherein sliders are provided on lower surfaces of said

side slide rails, salid sliders having bottom surfaces

extending outward in the direction of the width of said

belt, with the bottom surface of each of said sliders

having substantially the same shape as an i1nner side

—

surface of said crawler belt so that leading ends of said

sliders substantially coincide with lateral outer end

portions of said crawler belt;

said snowmobile further including a single steerable

front ski controlled by a pivoting steering link which is

movable in a generally vertical plane to accommodate an

operator i1n a sitting or standing position, said steering

link including a handle bar at a free end thereof.

2. The snowmobile according to claim 1, wherein a gap 1S

P

provided between a lower surface of each of said side

slide rails and said crawler belt.

18
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3. The snowmobile according to claim 1, wherein said

bottom surfaces of said sliders are made of a resin

material.

4. The snowmobile according to claim 1, wherein said

P

bottom surfaces of said sliders include a plurality of

holes which are spaced apart at a predetermined interval

in the longitudinal direction.

5. The snowmobile according to claim 4, wherein said

plurality of holes are elliptical.

6. The snowmobile according to claim 1, further
comprising an inverted substantially T-shaped member
attached to each of said side slide rails, said sliders

being fixed to said T-shaped members.

7. The snowmobile according to claim 1, wherein said

snowmobile further comprises a main frame, a swing arm

R

assembly having a first end and a second end, sailid first

end being pivotally attached to said main frame, said

second end being pivotally attached to said slide rails.

3. The snowmobile according to claim 7, further

comprising a cushion unit having a first end and a second

end, said first end of said cushion unit being pivotally

attached proximate said first end of said swing arm

assembly, and a linkage assembly pivotally attached to

sal1d second end of gaid cushion unit.

9. The snowmobile according to claim 8, wherein said

linkage assembly further comprises a triangular link,

o d
pmt

first corner portion

said triangular link having a

pivotally attached to said second end of said cushion

19
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unit, a second corner portion pivotally attached to said

swing arm assembly, and a third corner portion pivotally

attached to said main frame.

10. The snowmobile according to claim 9, and further

including an intermediate link for providing said pivotal

attachment of said third corner portion of said

triangular link to sailid main frame, said intermediate

link having a first end and a second end, said first end

of said intermediate link pivotally attached to said main

gl

frame, and said second end of said intermediate link

pivotally attached to said third corner portion of said

triangular link.

11. The snowmobile according to claim 8, wherein said
linkage assembly 1s configured wherein a stroke of said

cushion unit is progressively increased as said swing arm

assembly pivots upwardly.

E

12. A snowmobile a body cover mounted on an outer side of
said snowmobile, said body cover including a lower
surface on right and left side portions with edge
portions projecting downwardly along a 1ongitudinal

F

direction thereof, said edge portions providing stabllity

when i1n contact with a surface during lateral inclination

g

of the snowmobile.

13. A snowmobilile are claimed in claim 12 wherein said

edge portions include first edge portions, said
snowmobile further comprising second edge portions which
project downwardly along said longitudinal direction and
being attached to said right and left side portions
laterally spaced from said first edge portions, said

first and second edge portions providing stability when

20
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in contact with a surface during lateral inclination of

the snowmobile.

14. A snowmobile as clalimed in claim 1 including a body

including a front portion;

a front cushion unit attached to said body proximate the

front portion thereof; and

pivotal attachment means for pivotally attaching sazid

front ski to said front cushion unit,

wherein sald pivotal attachment means further includes a

mounting member attached to said front ski, a bracket

pivotally attached to said front cushion unit, and

connection means including an elastic bushing for

connecting said front ski to said bracket.

15. The snowmobile according to claim 14, wherein sazid
pivotal attachment means allows said front ski to pivot

independently about a longitudinal axis and an orthogonal

lateral axis.

16. The snowmobile according to claim 15, further

including a front ski cushioning unit operatively mounted

between said front cushion unit and said bracket.

17. A snowmobile as claimed in claim 1 including a body

including a front portion;

a front cushion unit attached to said body proximate the

front portion therecf; and

pivotal attachment means for pivotally attaching said

21
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front ski to said front cushion unit,

wherein said pivotal attachment means includes elastic

members 1nterposed between saild front ski and said front

cushion unit.

18. A snowmobile as claimed in claim 1 including a body

including a front portion;

a front cushion unit attached to said body proximate the

front portion thereof; and

pivotal attachment means for pivotally attaching said

front ski to said front cushion unit,

wherein said pivotal attachment means permits said front
ski to pivot independently about a longitudinal axis and

an orthogonal lateral axis.
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