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mediate output shait 1s coupled with the front end side of a
rear drive shait through a torque coupling device, so that an
FF based on the four-wheel drive vehicle can be formed.
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TRANSMISSION DEVICE OF A
FOUR-WHEEL DRIVE VEHICLLE

Matter enclosed in heavy brackets [ ] appears in the
original patent but forms no part of this reissue specifi-
cation; matter printed in italics indicates the additions
made by reissue.

BACKGROUND OF THE INVENTION

The present invention relates to a transmission device of
a four-wheel drive vehicle. Particularly, the present inven-
tion relates to the transmission device, in which an engine
driving force 1s transmitted from an nput shait to a hollow
counter shait while a rotational speed 1s changed. The engine
driving force 1s further transmitted to an output shait of
either one of front and rear wheels mnserted 1n a hollow
portion of the counter shaft. At that time, the engine driving,
force 1s also transmitted to an output shait of the other one
of the front and rear wheels.

Conventionally, 1n the case of a manual transmission
vehicle for space-saving, there 1s generally known a struc-
ture as follows. Namely, the engine driving force 1s trans-
mitted from the input shait to the hollow counter shaft while
a rotational speed 1s changed, and the engine driving force
1s transmitted from the counter shaft to the output shait of
the front (rear) wheel and to the output shait of the rear
(front) wheel 1s disposed on the same rotation axis as the
input shatft.

For example, Japanese Patent Unexamined Publication
No. He1. 7-1672577 discloses a transmission device of a
four-wheel drive vehicle that comprises an iput shait, a
hollow counter shatt, a front wheel side output shaftt, a drive
gear and a driven gear. The input shaft receives the engine
driving force. The hollow counter shait 1s disposed 1n
parallel to this mput shait to transmit the engine driving
force for changing a rotational speed to a predetermined one.
The output shait of the front wheel 1s 1nserted 1n a hollow
portion of the counter shaft to transmit the driving force to
a final reduction gear of a front wheel. The drive gear 1s
coaxially coupled to an end of the output shaft through a
center diflerential device and a viscous coupling. The driven
gear engages with the drive gear to change a rotation axis to
the same rotation axis as the mput shaft and to change the
rotating shatt to the output shait of the rear wheel

However, 1n the foregoing structure of the prior art, the
center differential device and the wviscous coupling are
positioned on the same rotation axis as the counter shatit, that
1s, at a lower portion 1n a transmission case, and there 1s a
problem that gears stir o1l to produce useless resistance, and
tuel efliciency 1s deteriorated.

Besides, 1n an automatic transmission vehicle, a main
speed change 1s performed on the same shait as the input
shaft of the engine driving force. Such a transier device of
the four-wheel drive vehicle, as a center diflerential device
or a viscous coupling 1s also disposed on the same shaft as
the input shait of the engine driving force. However, 1n the
prior art, since the center differential and the viscous cou-
pling are disposed on the same rotating axis as the counter
shaft, 1t has been diflicult to use the power distribution
devices of the four-wheel drive vehicle for the automatic
transmission vehicle and the respective mechanisms 1n com-
mon.

Further, when such an existing transier mechanism as a
hydraulic coupling for distributing the power between the
front wheel and the rear wheel 1s adopted, an extensive
change of layout 1s necessary for disposing at the same
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rotating axis as the counter shaft, and there 1s a problem that
it requires a long development term.

SUMMARY OF THE INVENTION

The invention has been made 1 view of the above
circumstances. An object 1s to provide a transmission device
of a four-wheel drive vehicle 1n which the improvement of
fuel efliciency caused by the lowering of stir resistance of o1l
can be easily realized with space saving. Further, 1t 1s also an
object of the invention that a power distribution device of an
automatic transmission can be used in common. Moreover,
it 1s also an object of the present invention to easily adopt
various existing transier mechanisms and shorten a devel-
opment term.

The above-mentioned object can be achueved by, accord-
ing to a first aspect of the present invention, a transmission
device of a four-wheel drive vehicle, comprising:

an mput shaft connected to an engine for transmitting a
driving force;

a hollow counter shaft extended in parallel to the 1nput
shaft;

shift gear trains provided between the input shait and the
hollow counter shaftt;

a first output shait disposed in a hollow portion of the
counter shaft, for transmitting the driving force to a
final reduction gear of one of front and rear wheels;

a first drive gear disposed at an end portion of the counter

shaft;

a first driven gear engaging with the first drive gear and
rotating about a rotating axis of the iput shaft;

a second drive gear rotated integrally with the first driven
gear about the rotating axis of the mput shaft;

a second driven gear disposed at a base end side of the first
output shait and engaging with the second drive gear;
and

a second output shaft coupled with the second drive gear
through a variable mechanism to transmit the driving
force to a final reduction gear of the other one of the
front and rear wheels.

The above-mentioned object can be achieved by, accord-

ing to a second aspect of the present invention, a transmis-
sion device of a four-wheel drive vehicle, comprising:

an mput shaft connected to an engine for transmitting a
driving force;

a hollow counter shaft extended in parallel to the input
shaft;

shift gear trains provided between the input shaft and the
hollow counter shaft;

a first output shaft disposed in a hollow portion of the
counter shait, for transmitting the driving force to a
final reduction gear of one of front and rear wheels;

a first drive gear disposed at an end portion of the counter

shaft;

a first driven gear engaging with the first drive gear and
rotating about a rotating axis of the iput shaft;

a second drive gear rotated about the rotating axis of the
input shaft and coupled with the first driven gear
through a variable mechanism;

a second driven gear disposed at a base end side of the first
output shaft and engaging with the second drive gear;
and

a second output shaft rotated about the rotating axis of the
input shaft and coupled with the first driven gear to
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transmit the driving force to a final reduction gear of the
other one of the front and rear wheels.

Further, 1n these transmission device of a four-wheel drive
vehicle according to the first and second aspects of the
invention, 1t 1s preferable that the first output shatt transmaits
the driving force to the final reduction gear of the front
wheel, and the second output shaft transmits the driving
force to the final reduction gear of the rear wheel.

Further, in the above-mentioned structure according to the
first and second aspects of the invention, 1t 1s advantageous
to further comprises:

a partition wall for shutting off infiltration of an o1l
between a first space at a first side having the input
shaft and a second space at a second side having the
first drive gear.

Moreover, 1n the above-mentioned structure according to
the first and second aspects of the invention, it 1s also
advantageous that the variable mechanism 1s a viscous-
coupling or a hydraulic multiple disk clutch.

In addition, 1 the above-mentioned structure according to
the first and second aspects of the invention, 1t 1s also
preferable to further comprises:

an engine-driven o1l pump for generating a hydraulic
pressure to operate the hydraulic multiple disk clutch.

Further, 1n the above-mentioned structure according to the
first and second aspects of the invention, 1t 1s further
preferable that the engine-driven o1l pump 1s disposed at the
partition wall.

That 1s, 1n the transmission device of the four-wheel drive
vehicle according to the first aspect of the ivention, the
engine driving force 1s first transmitted to the nput shaft,
and 1s transmitted from the mput shait to the hollow counter
shaft disposed under and 1n parallel to that while the speed
1s changed to the predetermined one. Next, the driving force
1s transmitted from the first drive gear disposed at the end
portion of the counter shait to the first driven gear for
shifting the rotating axis of the counter shait to the rotating
axis of the iput shaft. Then, the driving force 1s transmitted
to the first output shatt imnserted in the hollow portion of the
counter shaft that transmits the driving force to the final
reduction gear of either one of front and rear wheels through
the second drive gear having the rotating shaft disposed
integrally with the first driven gear and the second driven
gear disposed at the base end side of the first output shaft.
Besides, the driving force 1s transmitted from the rotating
shaft of the second drive gear through the torque transmis-
s10n capacity variable means to the second output shaft for
transmitting the driving force to a final reduction gear of the
other of front and rear wheels. In this way, by adding the pair
of gears, the variable means 1s disposed above the input shaft
for the space-saving, so that the improvement of fuel efli-
ciency caused by the lowering of the stirring resistance of
the lubrication o1l can be realized. Besides, since the vari-
able means 1s disposed above the input shaft, 1t becomes
possible to use the automatic transmission of the power
distribution device in common, and further, various existing
transfer mechanisms can be easily adopted, and a develop-
ment period can be shortened.

With the transmission device of the four-wheel drive
vehicle according to the second aspect of the invention, the
engine driving force 1s first transmitted to the mnput shaft,
and 1s transmitted from the mput shait to the hollow counter
shaft disposed 1n parallel to that while the rotational speed
1s changed to the predetermined one. Next, the driving force
1s transmitted from the first drive gear disposed at the end
portion of the counter shait to the first driven gear for
shifting the rotating axis of the counter shaft to the rotating
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axis of the input shaft. Then, the driving force 1s transmitted
to the second output shaft coupled with the rotating axis of
the first driven gear, and 1s transmitted to the final reduction
gear of the other of the front and rear wheels. Besides, the
driving force 1s transmitted from the first dniven gear
through the variable means to the second drive gear coupled
on the same rotating axis, and the second driven gear is
rotated by the rotation of the second drive gear, and the first
output shaft inserted in the hollow portion of the counter
shaft 1s rotated, so that the driving force 1s transmitted to the
final reduction gear of the either one of front and rear
wheels. In this way, by adding the pair of the gears, the
variable means 1s disposed above the input shait for the
space-saving, so that the improvement of fuel efliciency
caused by the lowering of stir resistance of oil can be
realized. Besides, since the variable means 1s disposed above
the put shait, it becomes possible to use the automatic
transmission of the power distribution device in common,
and further, various existing transier mechanisms can be
casily adopted, and a development period can be shortened.

In the above-mentioned transmission device of the four-
wheel drive vehicle, when the partition wall 1s provided for
shutting off the infiltration of the o1l between the space at the
side having the input shaft and the space at the side having
the first drive gear, the o1l 1n the space at the side having the
input shaft and the o1l 1n the space at the side having the first
drive gear can be made different from each other.
Accordingly, 1t becomes possible to easily adopt an optimum
o1l especially for the torque transmission capacity variable
mechanism.

In the above-mentioned transmission device of the four-
wheel drive vehicle, 1n the case where the variable means 1s
the hydraulic multiple disk clutch, when the engine-driven
o1l pump body for generating the hydraulic pressure for
operating the hydraulic multiple disk clutch 1s provided at
the partition wall, the structure of an o1l seal becomes
simple.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 1s a sectional view for explaiming an entire trans-
mission according to a first embodiment of the invention;

FIG. 2 1s a schematic view showing a transier portion in
FIG. 1;

FIG. 3 1s the schematic view showing a transier portion
according to a second embodiment of the invention;

FIG. 4 15 a sectional view for explaiming an entire trans-
mission structure according to a third embodiment of the
invention; and

FIG. 5 15 a schematic view showing the transier portion in
FIG. 4.

L1

DETAILED DESCRIPTION OF TH.
PREFERRED EMBODIMENTS

Hereinafter, embodiments of the invention will be
described with reference to the drawings. FIGS. 1 and 2
relate to a first embodiment of the invention, FIG. 1 1s a
sectional view for explaining an entire transmission, and
FIG. 2 1s a schematic view showing a transier portion.

In these drawings, reference numeral 1 designates an
engine; and 2, a manual transmission coupled with the rear
of the engine 1. A gearbox case 4 1s integrally formed behind
a clutch housing 3 of the manual transmission 2, and a
transier case 5 1s coupled with a rear side of the gearbox case
4, and further, an extension case 6 1s sequentially coupled
with the rear of the transfer case S.
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A start clutch 7 constituted by a clutch disk 7a, a clutch
cover 7b 1s disposed 1n the clutch housing 2, and a flywheel
1a of the engine 1 1s coupled with an input shaft 8 of the
manual transmission 2 through the start clutch 7. In this way,
the mput shaft 8 1s positioned on the same axis as a
not-shown crank shaft of the engine 1.

The 1nput shaft 8 i1s provided in such a manner that 1t
passes through the 1nside of the gearbox case 4. The rear end
of the mput shaft 8 protrudes into the transter case 5. A final
reduction gear 9 of a front wheel 1s disposed under the input
shaft 8 at a front position. A hollow counter shaft 10 1s
disposed behind the final reduction gear 9 of the front wheel
and 1n parallel to the mput shaft 8.

In the nside of the gearbox case 4, between the input shaft
8 and the counter shait 10, a first-speed gear tramn 11, a
second-speed gear train 12, a third-speed gear train 13, and
a Tourth-speed gear train 14 are sequentially disposed from

the front, and synchro mechanisms 15 and 16 are respec-
tively provided between the two gears. Besides, a reverse
gear train 17 1s disposed between the first-speed gear train 11
and the second-speed gear train 12. Further, in the mnside of
the transier case 5, a fifth-speed gear train 18 and a synchro
mechanism 19 are disposed between the mnput shaft 8 and the
counter shaft 10. Such a structure 1s made that the above
three synchro mechamisms 15, 16 and 19 are selectively
operated to make a shift to any one of the five forward
speeds, and a shift 1s freely made into reverse by the
engagement of the reverse gear train 17.

A front drive shait 20 as one of the output shaft 1s inserted
in the inside of the counter shait 10, and behind the mput
shaft 8, an intermediate output shaft 21 1s disposed coaxially
with the mput shaft 8. A drive pinion gear 20a engaging with
a hypoid driven gear 9a of the final reduction gear 9 of the
front wheel 1s provided at the front end of the front drive
shaft 20. Besides, behind the intermediate output shatt 21, a
rear drive shait 22 for transmitting the driving force to a final
reduction gear (not shown) of a rear wheel through a
propeller shait 1s disposed as the other output shait coaxially
with the intermediate output shaft 21.

A transfer drive gear 23 as a first drive gear 1s provided
behind the rear end of the counter shaft 10, and a reduction
driven gear 24 as a second driven gear 1s provided behind the
rear end of the front drive shaft 20. The transfer drive gear
23 and the reduction driven gear 24 are engaged with a
transfer driven gear 25 as a first driven gear integrally
formed with the mtermediate output shait 21, and a reduc-
tion drive gear 26 as a second drive gear.

The rear end side of the intermediate output shaft 21 1s
coupled with the front end of the rear drive shaft 22 through
a torque coupling device 27, such as a viscous coupling. The
torque coupling device 27 acts as a variable means consti-
tuting the main portion of a center differential device.
Thereby, a front engine-front drive (FF) based four-wheel
drive vehicle can be formed.

In the first embodiment constituted as described above,
when the start clutch 7 1s coupled, the driving force from the
engine 1 1s transmitted to the input shait 8, and 1s transmuatted
from the input shaft 8 to the counter shatt 10 while the speed
1s changed to any one of the five forward speeds and the one
backward speed.

The driving force transmitted to the counter shait 10 1s
transmitted to the intermediate output shaft 21 through the
transier drive gear 23 and the transfer driven gear 25 while
the rotating axis 1s shifted onto the same axis as the input

shaft 8.

Then, the driving force 1s transmitted from the nterme-
diate output shaft 21 through the reduction drive gear 26 and
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the reduction driven gear 24 to the front drive 20. The
driving force 1s further transmitted to the final reduction gear
9 of the front wheel. At that time, the driving force 1s also
transmitted from the intermediate output shaft 21 through
the torque coupling device 27 to the rear drive shait 22 and
the driving force 1s transmitted to a not-shown final reduc-
tion gear of the rear wheel. Accordingly, a front engine-front
drive (FF) based four-wheel drive running i1s made.

According to the first embodiment, by adding the transfer
drive gear 23 and the transfer driven gear 25, the torque
coupling device 27 1s shifted to the same axis as the mput
shaft 8 and 1s arranged for space-saving, so that the improve-
ment of fuel efliciency caused by the lowering of stirring
resistance of the transmission lubrication o1l 1s realized.
Besides, since the torque coupling device 27 1s disposed
above the input shaft 8 with respect to the power distribution
device, 1t also becomes possible to use the automatic trans-
mission in common, and further, various existing transier
mechanisms can be easily adopted, so that a development
time period can be shortened.

Next, FIG. 3 1s a schematic view showing a transfer
portion according to a second embodiment of the invention.
In the second embodiment, the invention 1s applied to a front
engine-rear drive based four-wheel drive vehicle, and only
portions different from the first embodiment will be
described in detail with reference to the schematic view, and
the description of the other portions will be omitted since
these are similar to the first embodiment.

That 1s, a transfer drive gear 31 as a first drive gear 1s
provided at the rear end of a counter shaft 10, and a
reduction driven gear 32 as a second driven gear 1s provided
at the rear end of a front drive shait 20. The transfer drive
gear 31 and the reduction driven gear 32 are engaged with
a transier driven gear 33 as a, first driven gear on the same
rotating axis and a reduction drive gear 34 as a second drive
gear.

The transfer driven gear 33 as the other output shaift 1s
connected to the front end of a rear drive shaft 35 for
transmitting the driving force through a propeller shait to a
final reduction gear (not shown) of the rear wheel. Besides,
the transter driven gear 33 1s coupled with the reduction gear
34 through a torque coupling device 36, such as the viscous
coupling, as the variable means constituting the main por-
tion of the center differential device, and a front engine-rear
drive (FR) based four-wheel drive vehicle 1s constructed.

In the second embodiment constituted as described above,
when the start clutch 7 1s coupled, the driving force from the
engine 1 1s transmitted to the mput shaft 8 and 1s transmaitted
from the mput shatt 8 to the counter shait 10 while the speed
1s changed to any one of five forward speeds and one
backward speed.

The driving force transmitted to the counter shaft 10 1s
transmitted to the rear drive shait 35 through the transfer
drive gear 31 and the transfer driven gear 33, and 1is
transmitted to the final reduction gear (not shown) of the rear

wheel from the rear drive shait 35 through the propeller
shaft.

Besides, the driving force is also transmitted from the
transter driven gear 33 to the reduction drive gear 34 through
the torque coupling device 36. The drniving force 1s trans-
mitted to the final reduction gear 9 of the front wheel
through the reduction driven gear 32 and the front drive shaft
20 so that a front engine-rear drive (FR) based four-wheel
drive running 1s made.

According to the second embodiment, by adding the
transfer drive gear 31 and the transfer driven gear 33, the
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torque coupling device 36 1s shifted onto the same axis as the
input shatt 8 and 1s arranged, so that the improvement of fuel
clliciency caused by the lowering of stirring resistance of the
transmission lubrication o1l can be realized. Besides, since
the torque coupling device 36 1s disposed above the input
shaft 8, with respect to the power distribution device, 1t also
becomes possible to use the automatic transmission in
common, and further, various existing transfer mechanisms

can be easily adopted, and a development time period can be
shortened.

Next, FIG. 4 and FIG. 5 show a third embodiment of the
present invention, FIG. 4 1s a sectional view for explaining
the entire transmission, and FIG. 5 1s the schematic view
showing the transier portion. In the third embodiment of the
present invention, the torque coupling-type device of the
first embodiment is replaced with a wet hydraulic multiple
disk clutch 1n which fastening force 1s varied in accordance
with the movement state of the vehicle. In addition, in the
third embodiment, incorporated 1s an o1l pump for applying
an operation oil pressure to the hydraulic multiple disk
clutch. However, the other structure of the third embodiment
1s the same as the first embodiment, and the same portions
are designated by the same characters and their description
1s omitted.

That 1s, the rear end side of an intermediate output shaft
21 1s coupled with the front end side of a rear drive shaft 22
through a wet-type hydraulic multiple disk clutch (transter
clutch) 40 as the variable means constituting the main
portion of a center differential device. Accordingly, the front
engine-front drive (FF) based on the four-wheel drive
vehicle 1s constructed. The transfer clutch 40 controls a duty
solenoid provided 1nside or outside a manual transmission 2,
an o1l pressure control device 41 of a control valve by a
not-shown control device 1n accordance with the movement
state of the vehicle, and a piston 40a 1s operated.

Besides, between the rear end of an input shaft 8 and the
intermediate output shaft 21, a partition wall 42 for shutting
ofl a space at a side of the input shaft 8 and the space at the
side of the intermediate output shaft 21 i1s formed 1n a
transier case 5. By the partition wall 42, the front end of the
intermediate output shaft 21 is rotatably supported through
bearings, and a shait portion of a transfer drive gear 23 1s
inserted in a hole formed 1n the partition wall 42. Further, a
pump casing 43a of an o1l pump 43 for applying the
operation o1l pressure to the transier clutch 40 1s attached to
the partition wall 42 at the side of the input shait 8 by using
the plane of the partition wall 42. A pump rotating shaft 43b
extending from the rear end of the input shaft 8 1s mserted
in the pump casing 43a and 1s coupled with a not-shown
inner rotor in the pump casing 43a.

The pump casing 43a and the pump rotating shait 43b are
sealed with an o1l seal 44. The partition wall 42 and the shaft
portion of the transier drive gear 23 are sealed with an o1l
seal 45. The counter shait 10 and the front drive shait 20 are
sealed with an o1l seal 46 at the front side of the transfer
drive gear 23. Shutted ofl 1s vhe infiltration of o1l between
the space at the side of the iput shaft 8 and the space at the
side of the intermediate output shaft 21 1s shut ofl.
Incidentally, 1n FIG. 5, reference numeral 47 designates a
strainer.

By constituting in this way, the same eflect as the effect
of the first embodiment can be obtained, and i1t becomes
possible to easily change the specification to make fine
control in accordance with the movement state of the vehicle
by applying the hydraulic multiple disk clutch 40.

Besides, in general, 1n the case where a hydraulic control
system such as the hydraulic multiple disk clutch 40 1s used,
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the operation o1l in which a viscosity change due to a
temperature change 1s slight, such as AFT (Automatic Trans-
mission Fluid), 1s used. However, the manual transmission
has a bevel gear, generally, the hypoid gear, a transmission
o1l which 1s excellent for using in extreme pressure perior-
mance must be used. Thus, 1t 1s necessary that the transier
portion 1s made a chamber separate from a transmission
body. Here, the engine must drive the o1l pump as an o1l
pressure source, and the oil pump 43 uses the o1l for the
hydraulic control system, such as the ATF, so that sealing
becomes complicated.

Thus, as shown in the third embodiment, when sealing
with the respective o1l seals 44, 45 and 46 1s made by using
the partition wall 42, it becomes possible to easily make
4WD without changing the main transmission side at the
side of the input shaft 8. Besides, when the duty solenoid
accompanying with the hydraulic control system, the
hydraulic control device 41 of the control valve, and the
strainer 47 are ellectively arranged 1n, for example, the space
behind the front drive shaft 20, further the space-saving can
be realized.

Note that although the above-mentioned embodiments
according to the present mnvention are separately explained,
it 1s possible for a person skill 1n the art to combine or utilize
a main portion of one of embodiments to the other.

While there has been described in connection with the
preferred embodiment of the invention, various changes and
modifications may be made therein without departing from
the invention, and it 1s aimed, therefore, to cover in the
appended claim all such changes and modifications as fall
within the true spirit and scope of the mvention.

As described above, according to the invention, there are
such excellent eflects that the improvement of fuel efliciency
caused by the lowering of stirring resistance of the o1l can be
casily realized and with space saving. In addition, 1t
becomes possible to use a power distribution device of the
automatic transmission in common. Further, various existing
transfer mechanisms can be easily adopted, and a develop-
ment time period can be shortened.

What 1s claimed 1s:

1. A transmission device of a four-wheel drive vehicle,
comprising;

an mput shaft connected to an engine for transmitting a

driving force;

a hollow counter shait extended in parallel to said input

shaft;

shift gear trains provided between said input shait and
said hollow counter shaft;

a first output shait disposed 1n a hollow portion of said
counter shaft for transmitting the driving force to a final
reduction gear of one of front and rear wheels;

a first drive gear disposed at an end portion of said counter

shaft;

a first driven gear engaging with said first drive gear and
rotating about a rotating axis of said input shaft;

a second drive gear rotated integrally with the first driven
gear about the rotating axis of said mput shatft;

a second driven gear disposed at a base end side of the first
output shaft and engaging with said second drive gear;
and

a second output shait coupled with said second drive gear
through a variable mechanism to transmit the driving
force to a final reduction gear of the other one of the
front and rear wheels.

2. The transmission device according to claim 1, wherein

said first output shaft transmits the driving force to the final
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reduction gear of the front wheel, and said second output
shaft transmits the driving force to the final reduction gear
of the rear wheel.

3. The transmission device according claim 1, further
comprising;

a partition wall for shutting off infiltration of an oil
between a first space at a first side having the input
shaft and a second space at a second side having the
first drive gear.

4. The transmission device according to claim 1, wherein

the variable mechanism comprises a viscous-coupling.

5. The transmission device according to claim 1, wherein
the variable mechanism comprises a hydraulic multiple disk
clutch.

6. The transmission device according to claim 5, further
comprising;

an engine-driven o1l pump for generating a hydraulic
pressure to operate the hydraulic multiple disk clutch.

7. The transmission device according to claim 3, wherein
the variable mechanism comprises:

a hydraulic multiple disk clutch; and

an engine-driven oil pump disposed at the partition wall
for generating hydraulic pressure to operate the hydrau-
lic multiple disk clutch.

8. A manual transmission device mounted on a four wheel
drive vehicle and housed 1n a transmission case, having an
input shaft connected to an engine for transmitting a driving
force thereof to either one of final reduction gears via front
and rear output shafts, said device comprising:

a hollow counter shaft provided under said input shait in
parallel with thereof for transmitting said driving force;

a shift gear train provided between said input shaft and
said hollow counter shait for changing a relative speed
therebetween;

a first output shait mechanically and rotatably inserted in
said hollow counter shait for transmitting said driving,
force to etther one of said final reduction gears;

a first drive gear fixedly provided at an end portion of said
counter shaft;

a first drniven gear approximately coaxially provided
behind said mput shait for engaging said first drive
gear, a rotating axis of said hollow counter shait being
displaced from said input shatft;

a second drive gear integrally formed with said first
driven gear;
a second driven gear coaxially provided at a base end

portion of said first output shaft for meshing with said
second drive gear;

torque transmitting capacity variable means provided at a
rear side of said second drive gear for changing a
transmitting rate of said drniving force between said
formal reduction gear and said input shaft; and

a second output shait coupled with said second drive gear
for transmitting said driving force to said final reduc-
tion gear so as to eflectively improve a fuel consump-
tion economy by decreasing a stirring resistance force
of a lubricating o1l contained 1n said transmission case
by raising a level of said lubricating o1l therein while 1n
operation and to largely shorten a developing period by
using common parts of other various kinds of transfer
mechanisms.

9. The transmission device according to claim 8, wherein:

said first output shait transmits said driving force to said
front reduction gear.
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10. The transmission device according claim 8, compris-
ng:
a transier case portion ntegrally formed behind said
transmission case and separated by a partition wall
therefrom for including said first dnive gear.

11. The transmission device according to claim 8,
wherein:

said torque transmitting capacity variable means com-
prises a viscous coupling.
12. The transmission device according to claim 8,
wherein:

said torque transmitting capacity variable means com-
prises a hydraulic multiple disk clutch.
13. The transmission device according to claim 10, further
comprising:
an o1l pump driven by said engine and mounted on said
partition wall for generating a hydraulic pressure to
operate said hydraulic multiple disk clutch.
14. A transmission device of a four-wheel drive vehicle,
COmMprising:
an input shaft connected to an engine for transmitting a
driving force;

a hollow counter shaft extended in parallel to said input

shaft,

shift gear trains provided between said input shaft and
said hollow counter shaft;

a first output shaft disposed in a hollow portion of the
hollow counter shaft for transmitting the driving force
to a final rveduction gear of omne of front and rear
wheels

a first drive gear disposed at an end portion of said
counter shaft;

a first driven gear engaging with the first dvive gear and
rotating about a rotating axis of said input shaft;

a second drive gear votated about the rotating axis of said
input shaft;
a second driven gear disposed at a base end side of the

first output shaft and engaging with said second drive
gear,

a second output shaft coupled with one of said first driven
gear and said second drvive gear to transmit the driving
force to a final veduction gear of the other one of the
front and vear wheels; and

a variable mechanism for varying a torque transmitting
capacity,
wherein the second output shaft is coupled with the first
driven gear through the variable mechanism, or the
second drive gear is coupled with the first dviven gear
through the variable mechanism.
15. The transmission device according to claim 14,
wherein the second output shaft is coupled with said second
drive gear, and the second output shaft is coupled with the

> first driven gear through the variable mechanism.

60

65

16. The tramnsmission device according to claim 14,
wherein the second output shaft is coupled with said first
driven gear, and the second drive gear is coupled with the

first driven gear through the varviable mechanism.

17. The transmission device according to claim 14,
wherein said variable mechanism comprises a torgque cou-

pling mechanism.

18. The tramnsmission device according to claim 17,
wherein said torque coupling mechanism comprises a
viscous-coupling ov a hyvdraulic multiple disk clutch.
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