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ABSTRACT OF THE DISCLOSURE

It 1s 1intended to provide a two-/four-wheel
drive switching device capable of avoiding interference
with other components as far as possible at the time of
installation of the device. All portions (16, 17) of a
two-/four-wheel drive switching device 15 which portions
are connected to a final reduction unit 13 for front

wheels are positioned below an upper surface of the

device body.
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TITLE:  TWO-/FOUR-WHEEL DRIVE SWITCHING DEVICE FOR
VEHICLE

FIELD OF THE INVENTION

The present 1nvention relates to a two-/four-

wheel drive switching device for a wvehicle.

BACKGROUND OF THE INVENTION

In a certain conventional four-wheel wvehicle
for off-road travel 1t 1s ©possible to select two
operation modes according to traveling conditions, one
being a two-wheel drive mode 1in which power 1is
transmitted to only front wheels or rear wheels and the
other being a four-wheel drive mode 1i1n which power 1is
transmitted to both front and rear wheels.

For switching between such operation modes, a
two-/four-wheel drive switching device constituted by a
kind of c¢lutch mechanism 1s mounted 1n a power transfer
path between an engine and the front wheels or between
the engine and the rear wheels. Generally, the two-
/four-wheel drive switching device 1s attached to a final
reduction unit which 1s disposed between both front
wheels and the engine or between both rear wheels and the
engine.

In mounting the two-/four-wheel drive switching
device to the final reduction unit, a mounting portion 1is
projected outwards from an outside of the body of the
drive switching device, and likewise a mounting portion
is projected outwards from an outside of a casing of the
final reduction unit, then both mounting portions are
confronted each other and connected together with bolts

or the like.
However, 1in case of thus connecting the two-
/ four-wheel drive switching device and the final

reduction unit with each other through such mounting
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portions projected outwards from the device body and the
casing, there occurs the following inconvenience.

Inside the wvehicle where the final reduction
unit and the two-/four-wheel drive switching device are
installed there are provided suspension units for
supporting the front and rear wheels and a steering
mechanism for steering the front wheels, and thus it is
1mpossible to ensure a sufficiently large space.

Therefore, if the two-/four-wheel drive
switching device 1installed 1in such a small space 1is
provided with a mounting portion projected outwards from
the device body, there will occur interference of the
mounting portion with another component, or an attempt to
avold such interference will encounter a limited position
for installation of the drive switching device.

The present 1invention has been accomplished in
view of such a conventional problems and it is an object
of the 1nvention to provide a two-/four-wheel drive
switching device for a vehicle capable of avoiding
interference with another component as far as possible at

the time of installation.

SUMMARY OF THE INVENTION

For achieving the above-mentioned object, the
two-/four-wheel drive switching device of the present
invention 1s attached to a vehicle to permit and inhibit
the transfer of power between a final reduction unit and
an engine, the vehicle comprising a palir of front wheels
supported on the right and left sides of a front portion
of a body frame, a pair of rear wheels supported on the
right and left sides of a rear portion of the body frame,
a steering shaft secured rotatably to the front portion
of the body frame, the engine which 1s mounted on a
central portion of the body frame, and the final

reduction unit which 1s disposed between the front wheels




CA 02357482 2001-09-19

JJ-11 297CA

between the front wheels and connected to the engine,
wherein all portions connected to the final reduction
unit are positioned below an upper surface of a body of

the device.

BRIEF DESCRIPTION OF THE DRAWINGS

Preferred embodiments of the invention are
shown in the drawings, wherein:

Fig. 1 1s a side view of a off-road traveling

10 wvehicle as a vehicle to which an embodiment of the
present invention 1s applied;

Fig. 2 1s a plan view showing a body frame
structure of the vehicle to which an embodiment of the
present invention 1s applied;

15 Fig. 3 1s a transverse sectional view showing a
principal portion of the embodiment; and

Fig. 4 1s a front view showing a principal

portion of the embodiment.

20 DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

An embodiment of the present i1nvention will be
described below with reference to the drawings.

In Figs. 1 and 2, the numeral 1 denotes a
vehicle to which this embodiment 1s applied. In this

25 embodiment the wvehicle 1 1s an off-road traveling
vehicle.

The wvehicle 1 1s roughly constituted of a body
frame 3 with an engine 2 mounted centrally thereon, front
wheels 4 and rear wheels 5 disposed on both sides of

30 front and rear portions, respectively, of the body frame
3, a steering handle 6 attached to a front upper portion
of the body frame 3 to steer the front wheels 4, a fuel
tank 7 installed on the body frame 3 at a position above

the engine 2, and a seat 8 installed behind the fuel tank
35 7.

B AT P WY P A o Ay P o .



JJ~-11 297CA

5

10

15

20

25

30

35

CA 02357482 2001-09-19

As shown 1in Fig. 2, the front wheels 4 are
supported vertically movably by suspension units 9
respectively which are provided on both sides of the
front portion of the body frame 3, while the rear wheels
5 are supported vertically movably by suspension units 10
which are provided on both sides of the rear portion of
the body frame 3.

Centrally in the front and rear portions of the
body frame 3 are provided a final reduction unit 13 for
front wheels and a final reduction unit 14 for rear
wheels, the final reduction units 13 and 14 Dbeing
connected to the engine 2 through propeller shafts 11 and
12, respectively.

Right and left front wheels 4 and right and
left rear wheels 5 are connected to the final reduction
units 13 and 14, respectively.

In this embodiment, between the final reduction
unit 13 for front wheels and the propeller shaft 11 is
disposed a two-/four-wheel drive switching device 15
which permits or 1inhibits the transfer of power to the
front wheels 4 for switching to a rear wheel drive or a
four-wheel drive, as shown in Fig. 3.

Alternatively, the two-/four-wheel drive
switching device 15 1s disposed between the rear
propeller shaft 12 and the final reduction unit 14 for
rear wheels for switching to a front-wheel drive or a
four-wheel drive.

Such drive mode switching i1is performed by a
vehicle driver 1n accordance with a road surface
condition and a traveling condition.

| The final reduction unit 13 for front wheels
and the two-/four-wheel drive switching device 15 are
provided with outer flanges 16 and 17, respectively, for
connection of the two. Bolts 18 are 1inserted from the

outer flanges 17 side of the two-/four-wheel switching
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device 15 and are brought into threaded engagement with
the outer flanges 16 provided on the final reduction unit
13 side for front wheels, whereby both outer flanges 16
and 17 are 1nterconnected and the two-/four-wheel drive
switching device 15 1s fixed to the final reduction unit
13 for front wheels.

As shown i1n Fig. 4, the outer flanges 16 and 17
are provided at three positions spaced from one another
around the axis of the two-/four-wheel drive switching
device 15.

The outer flanges 16 and 17 are established
their positions so that in a mounted state of the drive
switching unit 15 to the vehicle body, all of the outer
flanges are located below an upper surface of a casing
15a of the drive switching unit 15.

On the other hand, a lower end portion of a
steering shaft 19 (see Fig. 1) with a steering handle 6
secured thereto 1s located i1n the front portion of the
body frame 3 and at an upper side position where the two-
/four-wheel drive switching device 15 is not present.

A steering arm 20 1s attached to the lower end
portion of the steering shaft 19 (See Fig. 3) and it 1is
connected to knuckle arms (not shown) of the front wheels
4 through a tie rod 21.

Thus, the tie rod 21 1s provided so as to cross
above the two-/four-wheel drive switching device 15 in a
downwardly 1inclined state toward the exterior of the
vehicle body.

In the two-/four-wheel drive switching device
15 of this embodiment constructed as above, the outer
flanges 16 and 17 as mounting portions of the drive
switching device 15 and the final reduction unit 13 for
front wheels are positioned below the upper surface of

the drive switching device 15, so that the interference
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thereof with another component such as the tie rod 21
which overlies them i1is avoided.

Or, the tie rod 21 1is allowed to swing
vertically with a wvertical swing motion of the front
wheels 4 and the space for 1its swing motion 1is ensured
easily.

Thus, a space can be ensured above the two-
/four-wheel drive switching device 15 and the degree of
freedom 1in the layout of vehicular components 1is
improved.

The shapes and sizes of the components referred
to 1n the above embodiment are only one example and
various modifications may be made according to design
requlrements, etc.

As set forth above, in the two-/four-wheel
drive switching device according to the present
invention, all the connecting portions of the drive
switching device for connection with the final reduction
uniﬁ are positioned below the upper surface of the drive
switching device, so that the interference thereof with
another component positioned near the drive switching
device 1s avoided and it is thereby possible to improve
the degree of freedom 1n the layout of wvehicular
components.

Although various preferred embodiments of the
present 1nvention have been described herein in detail,
1t will be appreciated by those skilled in the art, that
variations may be made thereto without departing from the
spirit of the 1invention or the scope of the appended

claims.
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THE EMBODIMENTS OF THE INVENTION IN WHICH AN EXCLUSIV!
PROPERTY OR PRIVILEGE IS5 CLATMED ARE DEFINED AS FOLLOWS:
1. A vehicle with a two/four-wheel drive switching

device comprising:

a pair of front wheels supported on the right and

left sides of a front portion of a body frame;

a pair of rear wheels supported on the right and

1eft sides of a rear portion of the body frame;

a steering shaft secured rotatably to the front

portion of the body frame;

1

an engine mounted on a central portion of the body

frame: and

2 final reduction unit disposed between both said

front wheels and connected to the engine, the two/four-wheel

drive switching device being attached to the vehicle to

permit and inhibit the rransfer of power between the final

reduction unit and the engine, and the two/four-wheel drive

switching device having outer flanges for connection to the

final reduction unit, the outer flanges being positioned

below an upper surface of the trwo/four-wheel drive switching

device.

2 . The vehicle with a two/four-wheel drive swltching

device according to claim 1, wherein said two/four-wheel

drive switching device includes a casing having a front

portion, a rear portion, an upper surface, at least one

flange secured to the front portion of said casing, and

wherein said final reduction unit includes at least one

F
p—

flange secured to a rear portion thereof, said at least one

”

flange secured to the front portion or said two/four wheel

drive switching device being connected to sald at least one

flange secured to the rear portion of said final reduction

unit for securing said two/four-wheel drive switching device
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to said rear portion of said final reduction unit.

3. The vehicle with a two/four-wheel drive switching

device according to claim 2, wherein three flanges are

e
e

secured to the front portion of

said casing of the two/four

wheel drive switching device and three flanges are secured

to the rear portion of said final reduction unit for

securing said front portion of said two/four-wheel switching

device to said rear portion of said final reduction unit.

4 . The vehicle with a two/four-wheel drive switching

device according to claim 3, wherein sald three flanges

secured to the front portion of said two/four-wheel drive

switching device and said three flanges secured to the rear

portion of the final reduction unit are positioned below the

P

upper surface of the casing of the two/four wheel drive

switching device.

5. The vehicle with a two/four-wheel drive switching
device according to claim 4, wherein the three flanges ot

the two/four-wheel drive switching unit are disposed

il

respectively to the right of, to the left of, and downwardly

yu—

of said casing of the two/four-wheel drive switching device

to position all of the flanges below the upper surface ot

the casing of the two/four-wheel drive switching device.

6. The vehicle with a two/four-wheel drive switching

device according to claim 1, wherein a lower end of said

P

steering shaft is mounted above said upper surtace OL the

P

casing of the two/four-wheel drive switching device and

N

further including a steering arm mounted on the lower end o:

said steering shaft.
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7 . The vehicle with a two/four-wheel drive switching
device according to claim 6, and further including at least

one tle rod mounted on said steering arm and operatively

mounted relative to said front wheels for manually steering

the vehicle.

8 . The vehicle with a two/four-wheel drive switching
device according to claim 7, wherein said steering arm and
said at least one tie rod are disposed above said upper

P

surface of the casing of the two/four-wheel drive switching

device.

9. A two/four-wheel drive switching device adapted to
be used with a vehicle comprising:

a final reduction unit adapted to be disposed
between front wheels of a vehicle, said final reduction unit

being adapted to be connected to an engine; and

the two/ftour-wheel drive switching device being

adapted to be attached to the vehicle to permit and inhibit

the transfer of power between the final reduction unit and

the engine,

the two/four wheel drive switching device having

outer flanges for connection to the final reduction unit,

the outer flanges being positioned below an upper surface o:

i 11

the two/four-wheel drive switching device.

10. The two/four-wheel drive switching device

according to claim 9, wherein said unit two/four-wheel drive

switching device includes a casing having a front portion, a

rear portion, an upper surface, at least one flange secured

to the front portion of said casing, and wherein said final
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reduction unit includes at least one flange secured to a

—

rear portion thereof, said at least one flange secured to

—
p—

the front portion of said two/four-wheel drive switching

device being connected to said at least one flange secured

P

to the rear portion of said final reduction unit for

securing said two/four-wheel drive switching device to said

reary portion of sailid final reduction unit.

11. The two/four-wheel drive switching device

according to claim 10, wherein three flanges are secured to

pr—

the front portion of said casing of the two/four-wheel drive

switching device and three flanges are secured to the rear

portion of said final reduction unit for securing said front

P
—

portion of said two/four-wheel switching device to said rear

P
p—

portion of said final reduction unit.

12. The two/four-wheel drive switching device

according to claim 11, wherein said three flanges secured to

the front portion of said drive switching device and said

P

three flanges secured to the rear portion of the final

reduction unit are positioned below the upper surface of the

P

casing of the two/four-wheel drive switching device.

13. The two/four-wheel drive switching device

according to claim 12, wherein the three flanges of the

two/four-wheel drive switching unit are disposed

r— i
fr— pr—
rve=

, to the left of, and downwardly

respectively to the right o:

of said casing of the two/four wheel drive switching device

rﬁ
a

to position all of the flanges below the upper surface of

the casing of the two/four-wheel drive switching device.

14 . The two/four-wheel drive switching device

- 10 -
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P
pr—

according to claim 9, wherein a lower end of a steering

I

shaft is mounted above said upper surface of the casing of

the two/four-wheel drive switching device and further

ﬁ

including a steering arm mounted on the lower end of said

steering shaft.

15. The two/four-wheel drive switching device

according to claim 14, and further including at least one
tie rod mounted on said steering arm and operatively mounted

relative to said front wheels for manually steering the

vehicle.

16. The two/four-wheel drive switching device

according to claim 15, wherein sailid steering arm and sailid at

)

least one tie rod are disposed above said upper surface ot

—

the casing of the two/four-wheel drive switching device.

- 11 -
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Fig. 1
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Fig. 2
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