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(57) ABSTRACT 

In a cooling arrangement for a water-cooled Snowmobile 
engine, a water pump is disposed on the front Side of the 
cylinder head, under the exhaust manifold and is coupled to 
a crankshaft so that it is driven by the rotational force which 
is transmitted through a drive belt from a drive pulley fitted 
on the crankshaft end. A cooling water inlet port for leading 
cooling water into the interior of the engine is provided on 
the front side of the cylinder block and under the exhaust 
manifold while a cooling water outlet port through which 
cooling water is taken out from the interior of the engine is 
arranged on the cylinder head's Side face at a position over 
and opposite to the drive belt and a thermostat is arranged at 
the cooling water outlet port. 

15 Claims, 18 Drawing Sheets 
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FIG. 7 

From heat eXchdnger 
To reservoir tonk   
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FIG. 72 

From hedt eXchdnger 
To reservoir tonk 
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FIG. 75 

From hedt eXchdnger 
To reserWOir tonk   
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FIG. 18 

From hedt eXchOnger 
TO reservoir tonk   



US 6,644,261 B2 
1 

COOLING ARRANGEMENT FOR A 
SNOWMOBILE ENGINE 

BACKGROUND OF THE INVENTION 

(1) Field of the Invention 
The present invention relates to a structure of a water 

cooled engine, in particular relates to a Snowmobile engine 
cooling arrangement having cooling Water passages for 
cooling a Snowmobile engine. 

(2) Description of the Prior Art 
Conventionally, most Small Snow vehicle Such as Snow 

mobiles and the like use two-cycle engines because they are 
relatively simple in Structure, light and compact and yet 
powerful. Recently, however, because of regulation of 
exhaust gas due to environmental issues and aiming at 
improvement in reduction of fuel consumption rate, there is 
a trend toward employing four-cycle engines. 
AS the engine Structure for Snowmobiles, water-cooled 

engines have been generally employed because they can 
Stably cool the engine by cooling water, preventing the 
occurrence of overheating or overcooling and improving the 
output power and yet are effective in reducing noise. 
As an example of conventional engine cooling 

arrangements, Japanese Patent Application Laid-Open No. 
2001-12243 discloses a cooling system for a snowmobile 
engine. This cooling System is comprised of a cooling water 
jacket formed inside the engine, a heat eXchanger for cooling 
the cooling water and a cooling water pump for transferring 
the cooling water So as to circulate the cooling water inside 
the engine, and further includes: a cooling water bypass 
through which the cooling water can pass, avoiding its flow 
into the heat eXchanger; and a Switching valve for permitting 
the cooling water to flow into the cooling water bypass, 
wherein the Switching valve is adapted to Switch the cooling 
water circuit in Such a manner that the cooling water is 
allowed to pass through the heat eXchanger when the cooling 
water is equal to or higher in temperature than a predeter 
mined level, and the cooling water is restricted from passing 
through the heat eXchanger and is conducted to the cooling 
water bypass when the temperature of the cooling water is 
lower than the predetermined temperature level. 

Meanwhile, in contrast to two-cycle engines, which are 
high in power, light and compact, four-cycle engines need a 
camshaft and oil lubrication, inevitably tending towards 
large size. 

In particular, when a four-cycle engine is included in a 
Snowmobile, it is necessary to provide a contrived layout of 
the oil pan configuration, intake and exhaust Systems and 
asSociated auxiliaries, in order to make the body and engine 
hood have Similar size to those of a two-cycle engine. 

Further, in general, when the mounted engine is of a water 
cooled type, a reservoir tank should be interposed within the 
piping of the cooling water. That is, it is necessary to take 
into account the installation Space for this reservoir tank. 
Further, the reservoir tank needs to be arranged at a site 
where it is easy for cooling water to be re-Supplied. 

Since the Snowmobile is used in cold areas, in order to 
Stabilize the idling engine Speed at the Start of operation or 
in order to regulate the Surging of the thermostat, it is 
necessary to consider the layout of the cooling water piping 
and the position of the thermostat. 

Further, the cooling water pump for transferring cooling 
water is driven by a belt which is driven by the rotation of 
the crankshaft. This means the enlargement of the longitu 
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2 
dinal size of the engine. Therefore it is necessary to arrange 
the cooling water pump at an appropriate position. 
Moreover, it is necessary to choose the position of the 
cooling water pump optimally, considering the positional 
relationship with an alternator, which is belt driven, So that 
the front-to-rear Size of the engine will be minimized. 

SUMMARY OF THE INVENTION 

The present invention has been devised in view of the 
above conventional problems, it is therefore an object of the 
present invention to provide a cooling arrangement for a 
Snowmobile engine, which is able to Stabilize the engine 
idling Speed at the Start of operation and is improved in the 
work performance in Supplying cooling water and realizes a 
Space-Saving engine layout. 

In order to achieve the above object, the present invention 
is configured as follows: 

In accordance with the first aspect of the present 
invention, a cooling arrangement for a Snowmobile engine, 
includes: a cooling water jacket formed inside an engine; a 
heat eXchanger for cooling water, a water pump for ejecting 
cooling water, and a thermostat for controlling Supply of the 
cooling water ejected from the water pump into the engine, 
So as to cool the engine by circulating the cooling water 
inside the engine, and is characterized in that: 

the engine is mounted with its cylinder head at top, and an 
exhaust manifold is disposed on the front Side, with 
respect to the vehicle's direction of travel, of the 
cylinder head while an intake manifold is disposed on 
the rear side, with respect to the vehicle's direction of 
travel, of the cylinder head; 

the water pump is disposed on the front Side, with respect 
to the vehicle's direction of travel, of cylinder block of 
the engine, under the exhaust manifold and is coupled 
to a crankshaft projected from one side wall, with 
respect to the widthwise direction of the body, of the 
cylinder block, so that it is driven by the rotational 
force which is transmitted through a drive belt from a 
rotational member fitted on one end of the crankshaft; 

a cooling water inlet port for leading cooling water into 
the cooling water jacket inside the engine is provided 
on the front side, with respect to the vehicle's direction 
of travel, of the cylinder block and under the exhaust 
manifold at a position close to the drive belt; 

a cooling water outlet port through which cooling water is 
taken out from the interior of the engine is arranged on 
the engine's Side face at a position over and opposite to 
the drive belt; and 

the thermostat is arranged at the cooling water outlet port, 
at a point downstream with respect to the flow of 
cooling water. 

In accordance with the Second aspect of the present 
invention, the cooling arrangement for a Snowmobile engine 
having the above first feature is characterized in that the 
cooling water outlet port is comprised of a thermo housing 
for incorporating the thermostat and a thermo cap for 
covering the thermostat, the thermo cap being connected to 
the heat eXchanger by way of a cooling water passage. 

In accordance with the third aspect of the present 
invention, the cooling arrangement for a Snowmobile engine 
having the above Second feature is characterized in that the 
thermo housing is formed with a first cooling water bypass 
passage which branches off at a point upstream, with respect 
to the flow of cooling water, of the thermostat and is 
connected by way of a throttle body to the cooling water 
passage at a point upstream of the water pump. 
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In accordance with the fourth aspect of the present 
invention, the cooling arrangement for a Snowmobile engine 
having the above Second feature is characterized in that the 
thermo housing is formed with a Second cooling water 
bypass passage which branches off at a point upstream of the 
thermostat and is connected directly to the cooling water 
passage at a point upstream of the water pump without 
passing through the throttle body. 

In accordance with the fifth aspect of the present 
invention, the cooling arrangement for a Snowmobile engine 
having the above third feature is characterized in that the 
thermostat is used to control the outlet of cooling water after 
passage of the cooling water jacket inside the engine while 
the thermo housing Side and cooling water passage Side are 
kept So as to be in constant communication to each other 
through the first cooling water bypass passage and the 
Second cooling water bypass passage. 

In accordance with the Sixth aspect of the present 
invention, the cooling arrangement for a Snowmobile engine 
having the above fourth feature is characterized in that the 
thermostat is used to control the outlet of cooling water after 
passage of the cooling water jacket inside the engine while 
the thermo housing Side and cooling water passage Side are 
kept So as to be in constant communication to each other 
through the first cooling water bypass passage and the 
Second cooling water bypass passage. 

In accordance with the Seventh aspect of the present 
invention, the cooling arrangement for a Snowmobile engine 
having the above first feature is characterized in that, in the 
Snowmobile, an oil filter is arranged on the front Side, with 
respect to the vehicle's direction of travel, of the cylinder 
block and an oil cooling means is interposed between the oil 
filter and the cylinder block. 

In accordance with the eighth aspect of the present 
invention, the cooling arrangement for a Snowmobile engine 
having the above first feature is characterized in that, in the 
Snowmobile, an oil cooling means is provided on the front 
side, with respect to the vehicle's direction of travel, of a 
crawler for causing the Snowmobile to move. 

In accordance with the ninth aspect of the present 
invention, the cooling arrangement for a Snowmobile engine 
having the above first feature is characterized in that, in the 
Snowmobile, a muffler is disposed in front of the engine 
body in the engine room and an oil cooling means is 
arranged in front of the muffler. 

In accordance with the tenth aspect of the present 
invention, the cooling arrangement for a Snowmobile engine 
having the above first feature is characterized in that the 
water pump is arranged between the engine and the exhaust 
passage provided in front of the engine. 

In accordance with the eleventh aspect of the present 
invention, the cooling arrangement for a Snowmobile engine 
having the above first feature is characterized in that the 
water pump is arranged over an oil pan. 

In accordance with the twelfth aspect of the present 
invention, the cooling arrangement for a Snowmobile engine 
having the above first feature is characterized in that the 
water pump is arranged under the exhaust manifold. 

In accordance with the thirteenth aspect of the present 
invention, the cooling arrangement for a Snowmobile engine 
having the above first feature is characterized in that the 
engine has an alternator provided at a position opposite the 
water pump with the cylinder block in between, the three 
components being laid from the front to rear with respect to 
the vehicle's direction of travel. 

In accordance with the fourteenth aspect of the present 
invention, the cooling arrangement for a Snowmobile engine 
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4 
having the above first feature is characterized in that a 
cooling water reservoir tank is arranged in the rear of the 
engine, at the Side of the intake manifold, over an oil pan, 
heat eXchanger and alternator. 

In accordance with the fifteenth aspect of the present 
invention, the cooling arrangement for a Snowmobile engine 
having the above first feature is characterized in that a 
cooling water reservoir tank is arranged without being 
projected outwards beyond a drive belt for driving an 
alternator and water pump, when Viewed from top. 
According to the present invention, the following effects 

can be obtained. 
First, in a cooling arrangement for a Snowmobile engine, 

the engine is mounted with its cylinder head at top, and an 
exhaust manifold is disposed on the front Side, with respect 
to the vehicle's direction of travel, of the cylinder head while 
an intake manifold is disposed on the rear Side, with respect 
to the vehicle's direction of travel, of the cylinder head. The 
water pump is disposed on the front Side, with respect to the 
vehicle's direction of travel, of the cylinder head of the 
engine, under the exhaust manifold and is coupled to a 
crankshaft projected from one Side wall, with respect to the 
widthwise direction of the body, of the cylinder block, so 
that it is driven by the rotational force which is transmitted 
through a drive belt from a rotational member fitted on one 
end of the crankshaft. Further, a cooling water intake port for 
leading cooling water into the cooling water jacket inside the 
engine is provided on the front Side, with respect to the 
vehicle's direction of travel, of the cylinder block and under 
the exhaust manifold, at a position close to the drive belt 
while a cooling water outlet port through which cooling 
water is taken out from the interior of the engine is arranged 
on the engine's Side face opposite to the drive belt side or on 
the opposite side at a position above the crankshaft from 
which engine power is taken. This arrangement makes it 
possible for the cooling water to flow through the engine 
interior, approximately diagonally from the bottom to the 
top, hence the water is able to efficiently flow and be 
discharged without Stagnation inside the cylinder head and 
inside the cylinder block. Accordingly, this configuration 
provides an engine of an improved cooling efficiency com 
pared to the conventional configuration. Further, Since Sup 
ply and discharge of cooling water is achieved utilizing the 
dead Space near the water pump and under the exhaust 
manifold, this arrangement realizes an engine of a highly 
efficient Space usage. 

Since the cooling water outlet port is formed with a 
thermo housing incorporating a thermostat and a thermo cap 
covering the thermostat while the thermo cap is connected to 
the heat eXchanger by Way of a cooling Water passage, e.g., 
a cooling water hose So as to control the cooling water at the 
cooling water outlet, by making a So-called outlet control, it 
is possible to perform correct cooling water control at a 
Stable cooling water temperature. 

Since the thermo housing is formed with a first cooling 
water bypass passage which branches off at a point 
upstream, with respect to the flow of cooling water, of the 
thermostat and is connected by way of a throttle body to the 
cooling water passage at a point upstream of the water 
pump, it is possible to prevent icing and make Stable intake 
control by maintaining the cooling water Supplied to the 
throttle valve at an approximately fixed temperature. 

Since the thermo housing is formed with a Second cooling 
water bypass passage which branches off at a point 
upstream, with respect to the flow of cooling water, of the 
thermostat and is connected directly to the cooling water 
passage at a point upstream, with respect to the flow of 
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cooling water, of the water pump without passing through 
the throttle body, the cooling water warmed by the engine is 
Supplied to the engine. This makes it possible to regulate the 
temperature of the cooling water at an approximately con 
stant level under the thermostat control of Supply of the 
cooling water cooled through the heat eXchanger, hence 
realizing a good operational condition of the engine. 

Since control of cooling water by the thermostat is 
performed by regulating the outlet of cooling water after 
passage of the cooling water jacket inside the engine, it is 
possible to make reliable cooling water control based on the 
cooling water of a Stabilized water temperature. Further, 
Since the thermo housing Side and cooling water passage 
Side are kept So as to be in constant communication to each 
other through the first cooling water bypass passage and the 
Second cooling water bypass passage, this makes it possible 
to regulate the temperature of the cooling water in the engine 
at an approximately constant level. As a result, the thermo 
Stat for opening and closing the main cooling water passage 
in response to the cooling water temperature quickly reacts 
to the cooling water temperature that varies dependent on 
the operational State of the engine, to thereby prevent the 
occurrence of engine Seizure and other troubles. 

Since, in the Snowmobile, an oil filter is arranged on the 
front side, with respect to the vehicle's direction of travel, of 
the cylinder block and an oil cooling means, e.g., an oil 
cooler, is interposed between the oil filter and the cylinder 
block, it is possible to efficiently cool not only the engine but 
also the engine oil, thus achieving a beneficial operational 
condition of the engine. 

Since, in the Snowmobile, an oil cooling means is pro 
vided on the front side, with respect to the vehicle's direc 
tion of travel, of a crawler for causing the Snowmobile to 
move, it is possible to perform improved cooling by cooling 
oil with the Scattered Snow. Further, since two divided heat 
eXchanging means or heat eXchangers are provided, where 
one is used as usual for cooling water and the other for 
cooling oil, it is possible to realize different cooling func 
tions with a simple Structure. 

Since a muffler is disposed in front of the engine body in 
the engine room in the Snowmobile and an oil cooling means 
is arranged in front of the muffler, this arrangement allows 
the oil cooling means to receive the flow of air, during travel, 
ahead of the muffler and exhaust pipe which are higher in 
temperature than the oil cooler. Thus, it is possible to cool 
the oil at an improved efficiency. 

Since the water pump is arranged between the engine and 
the exhaust passage provided in front of the engine, it is 
possible to realize a Space-saving engine layout utilizing the 
dead Space under the exhaust passage. 

Since the water pump is arranged over an oil pan, it is 
possible to prevent the engine height from increasing. 

Since the water pump is arranged under the exhaust 
manifold, it is possible to realize a Space-Saving engine 
layout utilizing the dead Space under the exhaust manifold. 

Since the engine has an alternator provided at a position 
opposite the water pump with the cylinder block in between, 
the three components being laid from the front to rear with 
respect to the vehicle's direction of travel, it is possible to 
realize a Space-Saving and well-balanced drive belt layout. 

Since a cooling water reservoir tank is arranged in the rear 
of the engine, at the Side of the intake manifold, over an oil 
pan, heat eXchanger and alternator, this arrangement of the 
reservoir tank at the top of the engine room makes it easy for 
cooling water to be re-Supplied and other maintenance. 

Since a cooling water reservoir tank is arranged without 
being projected outwards beyond a drive belt for driving an 
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6 
alternator and water pump, when viewed from top, this 
arrangement realizes a compact engine configuration. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a side view showing the overall configuration of 
a Snowmobile in accordance with the embodiment of the 
present invention; 

FIG. 2 is a plan view showing the overall configuration of 
the Snowmobile; 

FIG. 3 is a Side view showing an engine layout in the 
engine room; 

FIG. 4 is a plan View showing an engine layout in the 
engine room; 

FIG. 5 is a side view showing an engine configuration in 
accordance with the present embodiment; 

FIG. 6 is a front view showing the engine configuration; 
FIG. 7 is an illustrative view schematically showing a 

cooling arrangement of the engine; 
FIG. 8 is a side view showing the overall configuration of 

a Snowmobile in accordance with a first variation of the 
present embodiment; 

FIG. 9 is a plan view showing the overall configuration of 
the Snowmobile; 

FIG. 10 is a Side view showing an engine configuration of 
the first variation 

FIG. 11 is a front view showing the engine configuration; 
FIG. 12 is an illustrative view schematically showing a 

cooling arrangement of the engine; 
FIG. 13 is a side view showing the overall configuration 

of a Snowmobile in accordance with a Second variation of 
the present embodiment; 

FIG. 14 is a plan view showing the overall configuration 
of the Snowmobile; 

FIG. 15 is an illustrative view schematically showing a 
cooling arrangement of the engine; 

FIG. 16 is a side view showing the overall configuration 
of a Snowmobile in accordance with a third variation of the 
present embodiment; and 

FIG. 17 is a plan view showing the overall configuration 
of the Snowmobile; and 

FIG. 18 is an illustrative view schematically showing a 
cooling arrangement of the engine. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

The embodiments of the present invention will here in 
after be described in detail with reference to the accompa 
nying drawings. 

FIGS. 1 to 7 show one example of the embodiment of the 
present invention, and like reference numerals in the draw 
ings represent identical components. 

FIG. 1 is a side view showing the overall configuration of 
a Snowmobile in accordance with the embodiment of the 
present invention; FIG. 2 is a plan view showing the overall 
configuration of the Snowmobile; FIG. 3 is a side view 
showing the engine layout in the engine room, FIG. 4 is a 
plan View showing the engine layout in the engine room; 
FIG. 5 is a Side view showing an engine configuration in 
accordance with the present embodiment; FIG. 6 is a front 
View showing the engine configuration; and FIG. 7 is an 
illustrative view Schematically showing a cooling arrange 
ment of the engine. 
As shown in FIGS. 1 and 2, this embodiment is of a small 

Snow Vehicle, a So-called Snowmobile 1 with a water-cooled 
engine 2 of the present invention mounted thereon. 
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The Snowmobile 1 has a pair of steerable ski-runners 13, 
left and right, under a front frame (engine mount frame) 11 
in the front body of a body frame 10 which extends in the 
front-to-rear direction. These steerable ski-runners 13 are 
rotatably mounted So that they turn left and right. Arranged 
under the rear frame, designated at 12, in the rear body is a 
tractive crawler 16 which circulates a track belt 15. This 
crawler 16 comprises a drive wheel 17 arranged at the front 
end of rear frame 12, an idle wheel 18 arranged at the rear 
end and a multiple number of middle wheels 19, a suspen 
Sion mechanism 20 and the track belt 15 wound around these 
wheels and driven circulatively. 

The body frame 10 has a monocoque frame configuration. 
The front frame 11 on which engine 2 is mounted is so 
shaped that the part in front of a main part 11a is raised 
upward forming a front Suspension housing 11b for accom 
modating the upper part of a front Suspension 13a for 
Supporting Steerable Ski-type runners 13. 

The rear frame 12 is extended to the rear with respect to 
the front-to-rear direction of the vehicle and also serves as 
the cover for accommodating the entire crawler 16 under it. 
A Saddle type Seat 22 is arranged on the top of rear frame 12 
with steps 23 disposed at a lower level than the seat 22 on 
both sides of seat 22. 
A Steering post 25 is projectively arranged between the 

Seat 22 and front frame 11 or in the approximate center of the 
body. A pair of Steering bars 26 are attached at the top end 
of the Steering post 25 So that they are slightly inclined 
rearwards and extended horizontally left and right. These 
Steering bars 26 are used to control Steerable ski-runnerS 13 
Via Steering post 25. 
As shown in FIGS. 3 and 4, an instrument panel 27 is 

arranged around and in front of the Steering bars 26 So as to 
cover the top part of front frame 11. This instrument panel 
27 has a speedometer/tachometer 27a and other instruments 
mounted thereon. A windshield 28 is provided with its upper 
rim tilted to the rear So that it encloses the instrument panel 
27 along its front boundary from the front side to the both 
sides. In front of the instrument panel 27, an engine hood 29 
is formed from the base of the windshield 28, in a Substan 
tially Streamline shape, or in a Substantially inverted, hull 
bottom shape gradually lowering to the front. 

The engine hood 29 is disposed in front of instrument 
panel 27 So that it starts at a position Stepped down a degree 
from the front end of the instrument panel 27 toward its front 
end. A headlight 31 for forward illumination is arranged at 
the Stepped portion between the engine hood 29 and instru 
ment panel 27. In this way, an engine room 30 is formed 
under the thus arranged instrument panel 27 and engine 
hood 29. 

Next, the configuration of engine 2 in engine room 30 will 
be described in detail. 
AS shown in FIGS. 1 and 2, engine 2 is arranged at the 

approximate center of engine room 30 formed at a position 
close to the bottom part of steering post 25 in front frame 11 
as the front body of Snowmobile 1 with its cylinder block 3 
inclined to the rear with respect to the Snowmobile's direc 
tion of travel (with the center of cylinder head 4 positioned 
more rearwards than the crankshaft, designated at 7). 
As shown in FIGS. 3 and 4, this engine 2 is a water-cooled 

four-cycle engine having a cylinder block 3 with three 
cylinders arranged in line in the widthwise direction and 
covered by a cylinder head 4 on the top of the cylinder block. 
This engine is arranged at the approximate center in the front 
body of snowmobile 1 in such a state that the crankshaft, 
designated at 7, of the engine is disposed Substantially 
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8 
parallel to the widthwise direction of the body and the 
cylinder block 3 is tilted to the rear of the vehicle (rear tilted 
by an angle of 0 degrees). 

Arranged on the rear Side of the engine 2 body and in front 
of Steering post 25 or between engine 2 body and Steering 
post 25 is an intake passage including an intake manifold 39, 
throttle body 41 and air cleaner box 43. An alternator 49 is 
arranged under the intake passage and behind cylinder block 
3 

Part of the intake passage including the throttle body 41 
is disposed at a position higher than cylinder head 4 and is 
interposed in the Space, inside engine room 30, above engine 
2 under instrument panel 27 and behind headlight 31. The air 
cleaner box 43 is provided behind head cover 8 covering the 
cylinder head 4. 
A drive transmission device 32 for driving crawler 16 is 

disposed on one side of the engine 2 with respect to the 
widthwise direction of the body. 
As shown in FIG. 4, the drive transmission device 32 has 

a drive clutch 33 which is engaged on one end of crankshaft 
7 projected from the engine wall on one side with respect to 
the widthwise direction of the body to provide driving force 
and a driven clutch 34 which is coupled to drive wheels 17 
of crawler 16 for receiving driving force, whereby the output 
from engine 2 is taken out from crankshaft 7 and the driving 
force is transmitted from the drive clutch 33 to the driven 
clutch 34. The drive force is transmitted in a stepless manner 
from the drive clutch 33 to the driven clutch 34 by means of 
a drive belt 33a. 
The cylinder head 4 has an exhaust manifold 35 projec 

tively extended forwards from the front side thereof and 
intake manifold 39 projectively extended rearwards from the 
rear Side thereof. 
An oil pan 9 is disposed under the cylinder block 3 and 

close to the bottom of engine room 30. 
As shown in FIGS. 3 and 4, in the rear part of engine room 

30, a reservoir tank 60 for cooling water is arranged at the 
side of intake manifold 39 behind the cylinder block 3 and 
over oil pan 9, alternator 49 and an after mentioned heat 
eXchanging means or heat eXchanger, at a position adjacent 
to drive belt 52. 

Further, in engine room 30, a heat exchanger 70a is 
provided under the front part of the rear frame 12 and over 
the front part, with respect to the vehicle's direction of 
travel, of crawler 16, So as to oppose, in an approximately 
parallel fashion, a track belt 15. Another heat exchanger 70b 
is arranged in front of the front Side, with respect to the 
vehicle's direction of travel, of crawler 16, in Such a manner 
that it opposes track belt 15 with its upper side slightly tilted 
rearwards. These heat exchangers 70a and 70b have rect 
angular shapes when placed flat. 

Further, in the front Space of engine 2, exhaust manifold 
35 arranged in front of cylinder head 4 is connected to an 
exhaust pipe 36, which is in turn connected to a muffler 50 
located at a position more frontwards, or in the vicinity of a 
front suspension housing 11b formed in the bottom of the 
main part 11a of frame front 11. 

Arranged in front of cylinder block 3 under the exhaust 
manifold 35 is a water pump 51 at a position approximately 
opposite the alternator 49 with the cylinder block 3 in 
between. This water pump 51 is driven together with the 
alternator 49 by the rotational force transmitted by a drive 
belt 52 which is driven by a drive pulley 53 engaged at one 
end of crankshaft 7, whereby it ejects and Supplies cooling 
water by way of a cooling water hose (not shown) to a water 
jacket (not shown) formed inside the engine to thereby cool 
engine 2. 
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An oil filter 54 is arranged in front of cylinder block 3 
under this water pump 51. 
As shown in FIG. 4, a cooling water inlet port 62 for 

leading cooling water into the cooling water jacket (not 
shown) inside the engine is projectively formed in front, 
with respect to the vehicle's direction of travel, of the 
cylinder block 3 under exhaust manifold 35, at a position 
close to drive belt 52. 
A cooling water outlet port 63 through which cooling 

water is taken out from the cooling water jacket is projec 
tively formed at an upper position on one side of the engine 
opposite to the drive belt side. 
As shown in FIGS. 4, 6 and 7, a thermo housing 65 

incorporating a thermost at 64 for regulating the flow of 
cooling water in accordance with the cooling water tem 
perature and a thermo cap 66 for covering the thermostat 64 
are provided in cooling water outlet port 63. 

This thermo cap 66 is connected to reservoir tank 60 
through a cooling water hose 67 So that the cooling water 
from the inside of the engine returns to the reservoir tank 60. 

The reservoir tank 60 is connected to the aforementioned 
heat exchanger 70a via a cooling water hose 68. The heat 
exchangers 70a and 70b are connected by a connecting hose 
70c. Heat exchanger 70b is connected to cooling water inlet 
port 62 formed on the engine 2 side, by way of a cooling 
water hose 69. Arranged at an approximately halfway posi 
tion along cooling water hose 69 is a block heater 75 which 
covers part of the outer periphery of the hose So as to 
partially heat the cooling water. 
As shown in FIG. 7, the thermo housing 65 is formed with 

a first cooling water bypass passage 71 which branches off 
at a point upstream, with respect to the flow of cooling water, 
of the thermostat and is connected by way of throttle body 
41 to cooling water hose 69 at a point upstream of water 
pump 51 and a Second cooling water bypass passage 72 
which branches off at a point upstream of the thermostat 64 
and is connected directly to cooling water hose 69 at a point 
upstream of water pump 51 without passing through the 
throttle body 41. 

The first cooling water bypass passage 71 is composed of 
a first cooling water bypass hose 71a which is connected at 
its one end to the point upstream, with respect to the flow of 
cooling water, of thermostat 64 of the thermo housing 65 and 
connected at the other end to the inlet to the cooling water 
passage (not shown) formed inside throttle body 41 and 
another first cooling water bypass hose 71b which is con 
nected at its one end to the outlet from the cooling water 
passage formed inside throttle body 41 and connected at the 
other end to cooling water hose 69 at a point upstream of 
water pump 51. 

The Second cooling water bypass passage 72 is composed 
of a Second cooling water bypass hose 72a which is con 
nected at its one end to the point upstream, with respect to 
the flow of cooling water, of the thermostat of the thermo 
housing 65 and connected at the other end to cooling water 
hose 69 at a point upstream of water pump 51. 

The first cooling water bypass hoses 71a and 71b and the 
Second cooling water bypass hose 72a are adapted to con 
Stantly keep communication between the thermo housing 65 
side and the cooling water hose 69 side. 

Next, the operation of the cooling arrangement for a 
Snowmobile engine in accordance with the present embodi 
ment will be described with reference to the drawings. 
To begin with, cooling water is introduced by water pump 

51 from cooling water inlet port 62 into the cooling water 
jacket inside engine 2, as shown in FIG. 7. 
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The input cooling water, as it goes through the cooling 

water jacket inside cylinder block 3 and cylinder head 4 and 
cools the parts of the engine, is increased in temperature and 
discharged out from the engine through cooling water outlet 
port 63 formed at the top of cylinder head 4. 
When discharged, part of the cooling water is sent out 

from thermo housing 65 to the first cooling water bypass 
passage 71 and the Second cooling water bypass passage 72, 
the rest being Set out passing through thermostat 64 and 
thermo cap 66 to cooling water hose 67. 
The cooling water Sent into the first cooling water bypass 

passage 71 is led into the cooling water jacket (not shown) 
formed inside throttle body 41 by way of the first cooling 
water bypass hose 71a. The throttle body 41 is warmed to a 
predetermined temperature by cooling water which has been 
warmed. Then the water is returned to cooling water hose 69 
from throttle body 41 through the first cooling water bypass 
hose 71b. 
The cooling water Sent into the Send cooling water bypass 

passage 72 is directly returned to cooling water hose 69 
through the Second cooling water bypass hose 72a, instead 
of its being cooled. 
On the other hand, the cooling water which is led to 

thermostat 64 is controlled as to its amount of flow and sent 
to thermo cap 66. The cooling water is further sent to 
reservoir tank 60 through cooling water hose 68. Then the 
water is sent from the reservoir tank 60 to heat exchanger 
70a. The cooling water is cooled as it goes through the 
cooling water passage inside the heat eXchanger 70a, and 
then sent to the heat exchanger 70b disposed on the front 
side, where it is further cooled. The water leaving heat 
exchanger 70b is re-supplied to water pump 51 and then sent 
into the cooling water jacket inside engine 2 for another 
cycle of the above-described cooling process to cool engine 
2. Within this circuit, the cooling water Sent to water pump 
51 can be warmed appropriately by block heater 75 and 
adjusted as to its temperature while it passes through cooling 
water hose 69. 

In this way, the cooling arrangement of this embodiment 
is configured So that the engine is cooled by a multiple 
number of cooling water routes, namely the first cooling 
water bypass passage and the Second cooling water bypass 
passage in addition to the ordinary cooling water passage. 
AS has been described heretofore, according to the cool 

ing arrangement for a Snowmobile engine of this 
embodiment, part of the cooling water which has been 
warmed through the engine is circulated directly by way of 
the first cooling water bypass passage 71 and the Second 
cooling water bypass passage 72, instead of passing through 
heat exchangers 70a and 70b. Accordingly, since the throttle 
body 41 and the engine 2 body will not be significantly 
varied in temperature, it is possible to Stabilize the engine 
idling Speed at the Start of operation. Further, the cooling 
water can be regulated So as to keep the cooling water at a 
Stabilized temperature without its being overcooled. It is 
also possible to avoid engine 2 being cooled more than 
needed during the warm-up of engine 2. 

According to the present embodiment, Since cooling 
water inlet port 62 is projectively formed at a position close 
to drive belt 52 on the front side, with respect to the vehicle's 
direction of travel, of cylinder block 3, under exhaust 
manifold 35 while cooling water outlet port 63 is projec 
tively formed at a position close to the Side opposite to the 
drive belt on the engine's Side face, the cooling water flows 
through the engine interior, approximately diagonally from 
the bottom to the top, hence the water is able to efficiently 
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flow and discharge without Stagnation within cylinder head 
4 and within cylinder block 3. Thus, this configuration 
provides an improved cooling efficiency compared to the 
conventional configuration. 

Further, according to the present embodiment, reservoir 
tank 60 is arranged at the side of intake manifold 39 over oil 
pan 9, alternator 49 and heat exchanger 70b and close to 
drive belt 52 in the space at the top inside engine room 30, 
it is possible to improve the work performance in Supplying 
cooling water whilst realizing a Space-Saving engine layout. 

According to the present embodiment, Since the thermo 
housing 65 side and cooling water hose 69 side are kept so 
as to be in constant communication to each other through the 
first cooling water bypass passage 71 and the Second cooling 
water bypass passage 72, it is possible to always keep engine 
2 at a fixed temperature. Therefore, it is possible to prevent 
engine Seizure and other troubles by readily reacting to the 
cooling water temperature which varies dependent on the 
operational condition of the engine. 

According to the present embodiment, Since water pump 
51 is arranged under exhaust manifold 35 and on the side 
opposite to alternator 49 with cylinder block 3 in between, 
it is possible to realize a Space-Saving layout utilizing the 
dead space under exhaust manifold 35. Further, since the 
water pump 51 is driven by the common drive source for 
alternator 49, that is, it is driven by the rotational force 
which is transmitted through drive belt 52 from the drive 
pulley 53 engaged to one end of crankshaft 7, no special 
parts are needed for driving water pump 51, hence it is 
possible to reduce the number of parts. 
Though the description of the present embodiment has 

been made as to a water-cooled engine, the present invention 
can also be applied to other liquid-cooled engines in which 
oil or any other coolant is used for cooling the engine and 
can produce the same effects as the present embodiment 
does. 

It should be noted that the cooling arrangement for a 
Snowmobile engine of the present invention is not limited to 
the above illustrated configuration, but various modifica 
tions can be of course added without departing from the 
Scope of the features of the present invention. 

Next, the first variational example of the embodiment of 
the present invention will be described with reference to the 
drawings. 

FIGS. 8 to 12 show the first variation of the above 
embodiment. In the drawings, components allotted with the 
Same reference numerals as those in the above embodiment 
should be understood to represent the same components as 
shown therein. 
As shown in FIGS. 8 and 9, in the configuration of an 

engine 102 of a snowmobile 101 of the first variational 
example, an oil filter 154 is arranged on the front side, with 
respect to the vehicle's direction of travel, of a cylinder 
block 3 and an oil cooler 180 is interposed between the oil 
filter 154 and cylinder block 3. 
A cooling water inlet port 62 for leading cooling water 

into a cooling water jacket (not shown) inside the engine is 
projectively formed in front, with respect to the vehicle's 
direction of travel, of the cylinder block 3 of engine 102, 
under an exhaust manifold 35, at a position close to a drive 
belt 52. 
A cooling water outlet port 163 through which cooling 

water is taken out from the cooling water jacket is projec 
tively formed at an upper position on the Side face, the side 
opposite to the drive belt side, of a cylinder head 4 provided 
on the top of cylinder block 3. 
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As shown in FIG. 12, a thermo housing 165 incorporating 

a thermostat 64 for regulating the flow of cooling water in 
accordance with the cooling water temperature and a thermo 
cap 166 for covering the thermostat 64 are provided in 
cooling water outlet port 163. 

Further, in engine room 30, a heat exchanger 70a is 
provided under the front part of the rear frame 12 and over 
the front part, with respect to the vehicle's direction of 
travel, of a crawler 16, So as to oppose, in an approximately 
parallel fashion, a track belt 15. Another heat exchanger 70b 
is arranged in front of the front Side, with respect to the 
vehicle's direction of travel, of crawler 16, in Such a manner 
that it opposes track belt 15 with its upper side slightly tilted 
rearwards. These heat exchangers 70a and 70b have rect 
angular shapes when placed flat. 

This thermo cap 166 is connected to a reservoir tank 60 
through a cooling water hose 67 So that the cooling water 
from the inside of the engine returns to the reservoir tank 60. 
The reservoir tank 60 is connected to the aforementioned 

heat exchanger 70a via a cooling water hose 68. The heat 
exchangers 70a and 70b are connected by a connecting hose 
70c. Heat exchanger 70b is connected to cooling water inlet 
port 62 formed on the engine 2 side, by way of a cooling 
water hose 169. Arranged at an approximately halfway 
position along cooling water hose 169 is a block heater 75 
which covers part of the outer periphery of the hose So as to 
partially heat the cooling water. 
As shown in FIG. 12, the thermo housing 165 is formed 

with a first cooling water bypass passage 71 which branches 
off at a point upstream, with respect to the flow of cooling 
water, of thermostat 64 and is connected by way of throttle 
body 41 to cooling water hose 169 at a point upstream of 
water pump 51, a Second cooling water bypass passage 72 
which branches off at a point upstream of thermostat 64 and 
is connected directly to cooling water hose 169 at a point 
upstream of water pump 51 without passing through the 
throttle body 41 and a third cooling water bypass passage 
173 which branches off at a point upstream, with respect to 
the flow of cooling water, of thermostat 64 and is connected 
by way of oil cooler 180 to cooling water hose 169 at a point 
upstream of water pump 51. 

The first cooling water bypass passage 71 is composed of 
a first cooling water bypass hose 71a which is connected at 
its one end to the point upstream, with respect to the flow of 
cooling water, of thermostat 64 of the thermo housing 165 
and connected at the other end to the inlet to the cooling 
water passage (not shown) formed inside throttle body 41 
and another first cooling water bypass hose 71b which is 
connected at its one end to the outlet from the cooling water 
passage formed inside throttle body 41 and connected at the 
other end to cooling water hose 169 at a point upstream of 
water pump 51. 

The Second cooling water bypass passage 72 is composed 
of a Second cooling water bypass hose 72a which is con 
nected at its one end to the point upstream, with respect to 
the flow of cooling water, of the thermostat of the thermo 
housing 165 and connected at the other end to cooling water 
hose 169 at a point upstream of water pump 51. 
The third cooling water bypass passage 173 is composed 

of a third cooling water bypass hose 173a which is con 
nected at its one end to the point upstream, with respect to 
the flow of cooling water, of thermostat 64 of the thermo 
housing 165 and connected at the other end to the inlet to the 
cooling water passage (not shown) formed inside oil cooler 
180 and another third cooling water bypass hose 173b which 
is connected at its one end to the outlet from the cooling 
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water passage formed inside oil cooler 180 and connected at 
the other end to cooling water hose 169 at a point upstream 
of water pump 51. 

The first cooling water bypass passage 71, the Second 
cooling water bypass passage 72 and the third cooling water 
bypass passage 173 are adapted to constantly keep commu 
nication between the thermo housing 165 side and the 
cooling water hose 169 side. 

This thermo cap 166 is connected to a reservoir tank 60 
through a cooling water hose 67 So that the cooling water 
from the inside of the engine returns to the reservoir tank 60. 

According to this configuration, the cooling water for 
cooling engine 102 can be used not only for engine 102 but 
also for oil cooler 180 so as to efficiently cool the engine oil. 
Thus, this configuration makes is possible to operate the 
engine in a good condition. 

Next, the Second variational example of the embodiment 
of the present invention will be described in detail with 
reference to the drawings. 

FIGS. 13 to 15 show the second variation of the above 
embodiment. In the drawings, components allotted with the 
Same reference numerals as those in the above embodiments 
should be understood to represent the same components as 
shown therein. 

As shown in FIGS. 13 and 14, in a Snowmobile 201 of this 
Second variational example, a heat eXchanger for oil cooling 
is arranged in front, with respect to the vehicle's direction of 
travel, of crawler 16 for causing Snowmobile 201 to move. 
A cooling water inlet port 62 for leading cooling water 

into a cooling water jacket (not shown) inside the engine is 
projectively formed in front, with respect to the vehicle's 
direction of travel, of the cylinder block 3 of engine 202, 
under an exhaust manifold 35, at a position close to a drive 
belt 52. 
A cooling water outlet port 63 through which cooling 

water is taken out from the cooling water jacket is projec 
tively formed at an upper position on the Side face, the side 
opposite to the drive belt side, of a cylinder head 4 provided 
on the top of cylinder block 3. 
As shown in FIG. 15, a thermo housing 65 incorporating 

a thermostat 64 for regulating the flow of cooling water in 
accordance with the cooling water temperature and a thermo 
cap 66 for covering the thermostat are provided in cooling 
water outlet port 63. 

Concerning the aforementioned heat eXchanger in engine 
room 30 shown in FIGS. 13 and 14, a heat exchanger 270a 
for cooling water is provided under the front part of the rear 
frame 12 and over the front part, with respect to the vehicle's 
direction of travel, of a crawler 16, So as to oppose, in an 
approximately parallel fashion, a track belt 15. Heat 
exchanger 270b for cooling water and heat exchanger 270c 
for oil cooling are arranged side by Side across the body 
width, in front of the front side, with respect to the vehicle's 
direction of travel, of crawler 16, in Such a manner that they 
oppose track belt 15 with their upper sides slightly tilted 
rearwards. The heat eXchanger 270c has a rectangular shape 
when placed flat. 

The thermo cap 66 is connected to a reservoir tank 60 
through a cooling water hose 67 So that the cooling water 
from the inside of the engine returns to the reservoir tank 60. 

The reservoir tank 60 is connected to the aforementioned 
heat exchanger 270a via a cooling water hose 68. The heat 
exchangers 270a and 270b are connected by a connecting 
hose 270d. Heat exchanger 270b is connected to cooling 
water inlet port 62 formed on the engine 2 side, by way of 
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a cooling water hose 69. Arranged at an approximately 
halfway position along cooling water hose 69 is a block 
heater 75 which covers part of the outer periphery of the 
hose So as to partially heat the cooling water. 
As shown in FIG. 15, the thermo housing 65 is formed 

with a first cooling water bypass passage 71 which branches 
off at a point upstream, with respect to the flow of cooling 
water, of thermostat 64 and is connected by way of throttle 
body 41 to cooling water hose 69 at a point upstream of 
water pump 51 and a Second cooling water bypass passage 
72 which branches off at a point upstream of thermostat 64 
and is connected directly to cooling water hose 69 at a point 
upstream of water pump 51 without passing through the 
throttle body 41. 
The first cooling water bypass passage 71 is composed of 

a first cooling water bypass hose 71a which is connected at 
its one end to the point upstream, with respect to the flow of 
cooling water, of thermostat 64 of the thermo housing 65 and 
connected at the other end to the inlet to the cooling water 
passage (not shown) formed inside throttle body 41 and 
another first cooling water bypass hose 71b which is con 
nected at its one end to the outlet from the cooling water 
passage formed inside throttle body 41 and connected at the 
other end to cooling water hose 69 at a point upstream of 
water pump 51. 

The Second cooling water bypass passage 72 is composed 
of a Second cooling water bypass hose 72a which is con 
nected at its one end to the point upstream, with respect to 
the flow of cooling water, of the thermostat of the thermo 
housing 65 and connected at the other end to cooling water 
hose 69 at a point upstream of water pump 51. 
The first cooling water bypass passage 71 and the Second 

cooling water bypass passage 72 are adapted to constantly 
keep communication between the thermo housing 65 Side 
and the cooling water hose 69 side. 

This thermo cap 66 is connected to a reservoir tank 60 
through a cooling water hose 67 So that the cooling water 
from the inside of the engine returns to the reservoir tank 60. 
The heat exchanger 270c for oil cooling has an oil inlet 

port to which an oil inlet hose 281 from an oil pump (not 
shown) is connected and an oil outlet port from which an oil 
outlet hose 282 is connected to an oil filter 54, so that oil is 
cooled whilst passing through the oil passage formed inside 
the oil cooler. 

According to this configuration, Since heat eXchanger 
270c for oil cooling is arranged on the front side, with 
respect to the vehicle's direction of travel, of crawler 16 for 
causing Snowmobile 201 to move, it is possible to perform 
efficient cooling by the Scattered Snow. Further, Since two 
divided heat eXchangers are provided, where one is used as 
usual, heat exchanger 270b for cooling water and the other 
as heat eXchanger 270c for cooling oil, it is possible to 
realize different cooling functions using a limited Space. 

Next, the third variational example of the present inven 
tion will be described in detail with reference to the draw 
ings. 

FIGS. 16 to 18 show the third variational example of the 
above embodiment. In the drawings, components allotted 
with the same reference numerals as those in the above 
embodiment should be understood to represent the same 
components as shown therein. 
As shown in FIGS. 16 and 17, in the third variational 

example, a muffler 50 is disposed in front of the engine body 
in an engine room 30 of a snowmobile 301 and an oil cooler 
as an oil cooling means is disposed in front of the muffler 50. 
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A cooling water inlet port 62 for leading cooling water 
into a cooling water jacket (not shown) inside the engine is 
projectively formed in front, with respect to the vehicle's 
direction of travel, of the cylinder block 3 of engine 302, 
under an exhaust manifold 35, at a position close to drive 
belt 52. 
A cooling water outlet port 63 through which cooling 

water is taken out from the cooling water jacket is projec 
tively formed at an upper position on the Side face, the side 
opposite to the drive belt side, of a cylinder head 4 provided 
on the top of the cylinder block 3. 
As shown in FIG. 15, a thermo housing 65 incorporating 

a thermostat 64 for regulating the flow of cooling water in 
accordance with the cooling water temperature and a thermo 
cap 66 for covering the thermostat 64 are provided in 
cooling water outlet port 63. 

In engine room 30, a heat exchanger 370a for cooling 
water is provided under the front part of the rear frame 12 
and over the front part, with respect to the vehicle's direction 
of travel, of a crawler 16, So as to oppose, in an approxi 
mately parallel fashion, a track belt 15. Another heat 
exchanger 370b for cooling water is arranged in front of the 
front side, with respect to the vehicle's direction of travel, of 
crawler 16, in such a manner that it opposes track belt 15 
with its upper Side slightly tilted rearwards. Further, an oil 
cooler 380 for cooling oil is provided in the front side of a 
muffler 50 disposed in front of engine 302 which is arranged 
at the approximate center of engine room 30. 
The oil cooler 380 has a rectangular shape when placed 

flat, and is arranged upright with the flat portion, i.e., its 
cooling portion 380a facing frontwards with respect to the 
vehicle's direction of travel. 

This thermo cap 66 is connected to a reservoir tank 60 
through a cooling water hose 67 So that the cooling water 
from the inside of the engine returns to the reservoir tank 60. 

The reservoir tank 60 is connected to the aforementioned 
heat exchanger 370a via a cooling water hose 68. The heat 
exchangers 370a and 370b are connected by a connecting 
hose 370d. Heat exchanger 370b is connected to cooling 
water inlet port 62 formed on the engine 302 side, by way 
of a cooling water hose 69. Arranged at an approximately 
halfway position along cooling water hose 69 is a block 
heater 75 which covers part of the outer periphery of the 
hose So as to partially heat the cooling water. 
As shown in FIG. 18, the thermo housing 65 is formed 

with a first cooling water bypass passage 71 which branches 
off at a point upstream, with respect to the flow of cooling 
water, of thermostat 64 and is connected by way of throttle 
body 41 to cooling water hose 69 at a point upstream of 
water pump 51 and a Second cooling water bypass passage 
72 which branches off at a point upstream of thermostat 64 
and is connected directly to cooling water hose 69 at a point 
upstream of water pump 51 without passing through the 
throttle body 41. 

The first cooling water bypass passage 71 is composed of 
a first cooling water bypass hose 71a which is connected at 
its one end to the point upstream, with respect to the flow of 
cooling water, of thermostat 64 of the thermo housing 65 and 
connected at the other end to the inlet to the cooling water 
passage (not shown) formed inside throttle body 41 and 
another first cooling water bypass hose 71b which is con 
nected at its one end to the outlet from the cooling water 
passage formed inside throttle body 41 and connected at the 
other end to cooling water hose 69 at a point upstream of 
water pump 51. 

The Second cooling water bypass passage 72 is composed 
of a Second cooling water bypass hose 72a which is con 
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nected at its one end to the point upstream, with respect to 
the flow of cooling water, of the thermostat of the thermo 
housing 65 and connected at the other end to cooling water 
hose 69 at a point upstream of water pump 51. 

This first cooling water bypass passage 71 and Second 
cooling water bypass passage 72 are adapted to constantly 
keep communication between the thermo housing 65 Side 
and the cooling water hose 69 side. 
The above-mentioned thermo cap 66 is connected to a 

reservoir tank 60 through a cooling water hose 67 so that the 
cooling water from the inside of the engine returns to the 
reservoir tank 60. 

The oil cooler 380 has an oil inlet port to which an oil inlet 
hose 381 from an oil pump (not shown) is connected and an 
oil outlet port from which an oil outlethose 382 is connected 
to an oil filter 54, So that oil is cooled whilst passing through 
the oil passage formed inside the oil cooler. 

Since this arrangement allows oil cooler 380 to receive 
the cold flow of air, during travel, ahead of muffler 50 and 
exhaust pipe 36 which are higher in temperature than the oil 
cooler, it is possible to cool the oil at an improved efficiency. 
AS has been described heretofore, according to the cool 

ing arrangement for a Snowmobile engine of the present 
invention, it is possible to Stabilize the engine idling Speed 
at the Start of operation. This arrangement also brings 
excellent improvements in the work performance of Supply 
ing cooling water whilst realizing a Space-Saving engine 
layout. 

Detailedly, in accordance with the cooling arrangement 
for a Snowmobile engine, Since the water pump is arranged 
in front, with respect to the vehicle's direction of travel, of 
the cylinder block of the engine, under the exhaust manifold 
and Since the water pump is driven by the rotational force 
which is transmitted through the drive belt from the drive 
pulley engaged to one end of the crankshaft projected, with 
respect to the direction of the vehicle width, from one 
side-wall of the cylinder block, no drive source dedicated for 
the water pump is needed, hence it is possible to realize a 
Save-Saving engine layout. 

Further, Since the cooling water inlet port for leading 
cooling water into the cooling water jacket inside the engine 
is formed at a position close to the drive belt on the front 
side, with respect to the vehicle's direction of travel, of the 
cylinder block, under the exhaust manifold while the cooling 
water outlet port through which cooling water is taken out 
from the engine is formed at a position, close to the Side 
opposite to the drive belt, on the Side face of the engine, the 
cooling water flows through the engine interior, approxi 
mately diagonally from the bottom to the top, hence the 
water is able to efficiently flow without stagnation inside the 
cylinder head and inside the cylinder block. Thus, this 
configuration provides an engine of an improved cooling 
efficiency compared to the conventional configuration. Since 
Supply and discharge of cooling water is achieved utilizing 
the dead Space near the water pump and under the exhaust 
manifold, this arrangement is effective in providing an 
engine of a highly efficient Space usage. 

Finally, Since a cooling water bypass for connecting the 
thermo housing at a position upstream, with respect to the 
cooling water flowing direction, of the thermostat, with a 
position upstream, with respect to the cooling water flowing 
direction, of the water pump is provided, it is possible to 
establish constant fluid communication through the cooling 
water bypass passage So that the cooling water warmed by 
the engine is directly returned to the engine without passing 
through the heat eXchanger. This makes it possible to 
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regulate the temperature of the cooling water in the engine 
at an approximately constant level under the thermostat 
control of Supply of the cooling water cooled through the 
heat eXchanger. As a result, this configuration provides 
excellent effects, that is, the thermostat for opening and 
closing the main cooling water passage in response to the 
cooling water temperature quickly reacts to the cooling 
water temperature that varies dependent on the operational 
State of the engine, to thereby prevent the occurrence of 
engine Seizure and other troubles whilst Stabilizing the 
engine idling Speed at the Start of operation. 
What is claimed is: 
1. A cooling arrangement for a Snowmobile engine, com 

prising: 
a cooling water jacket formed inside an engine; 
a heat eXchanger for cooling water, 
a water pump for ejecting cooling water; and 
a thermostat for controlling Supply of the cooling water 

ejected from the water pump into the engine, So as to 
cool the engine by circulating the cooling water inside 
the engine, characterized in that: 
the engine is mounted with its cylinder head at top, and 

an exhaust manifold is disposed on the front Side, 
with respect to the vehicle's direction of travel, of the 
cylinder head while an intake manifold is disposed 
on the rear Side, with respect to the vehicle's direc 
tion of travel, of the cylinder head; 

the water pump is disposed on the front Side, with 
respect to the vehicle's direction of travel, of cylin 
der block of the engine, under the exhaust manifold 
and is coupled to a crankshaft projected from one 
side wall, with respect to the widthwise direction of 
the body, of the cylinder block, so that it is driven by 
the rotational force which is transmitted through a 
drive belt from a rotational member fitted on one end 
of the crankshaft; 

a cooling water inlet port for leading cooling water into 
the cooling water jacket inside the engine is provided 
on the front side, with respect to the vehicle's 
direction of travel, of the cylinder block and under 
the exhaust manifold at a position close to the drive 
belt; 

a cooling water outlet port through which cooling water 
is taken out from the interior of the engine is 
arranged on the engine's Side face at a position over 
and opposite to the drive belt, and 

the thermostat is arranged at the cooling water outlet 
port, at a position downstream with respect to the 
flow of cooling water. 

2. The cooling arrangement for a Snowmobile engine 
according to claim 1, wherein the cooling water outlet port 
is comprised of a thermo housing for incorporating the 
thermostat and a thermo cap for covering the thermostat, the 
thermo cap being connected to the heat eXchanger by way of 
a cooling Water passage. 

3. The cooling arrangement for a Snowmobile engine 
according to claim 2, wherein the thermo housing is formed 
with a first cooling water bypass passage which branches off 
at a point upstream, with respect to the flow of cooling water, 
of the thermostat and is connected by way of a throttle body 
to the cooling water passage at a point upstream of the water 
pump. 
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4. The cooling arrangement for a Snowmobile engine 

according to claim 2, wherein the thermo housing is formed 
with a Second cooling water bypass passage which branches 
off at a point upstream of the thermostat and is connected 
directly to the cooling water passage at a point upstream of 
the water pump without passing through the throttle body. 

5. The cooling arrangement for a Snowmobile engine 
according to claim 3, wherein the thermostat is used to 
control the outlet of cooling water after passage of the 
cooling water jacket inside the engine while the thermo 
housing Side and cooling water passage Side are kept So as 
to be in constant communication to each other through the 
first cooling water bypass passage and the Second cooling 
Water bypass passage. 

6. The cooling arrangement for a Snowmobile engine 
according to claim 4, wherein the thermostat is used to 
control the outlet of cooling water after passage of the 
cooling water jacket inside the engine while the thermo 
housing Side and cooling water passage Side are kept So as 
to be in constant communication to each other through the 
first cooling water bypass passage and the Second cooling 
Water bypass passage. 

7. The cooling arrangement for a Snowmobile engine 
according to claim 1, wherein, in the Snowmobile, an oil 
filter is arranged on the front Side, with respect to the 
vehicle's direction of travel, of the cylinder block and an oil 
cooling means is interposed between the oil filter and the 
cylinder block. 

8. The cooling arrangement for a Snowmobile engine 
according to claim 1, wherein, in the Snowmobile, an oil 
cooling means is provided on the front Side, with respect to 
the vehicle's direction of travel, of a crawler for causing the 
Snowmobile to move. 

9. The cooling arrangement for a Snowmobile engine 
according to claim 1, wherein, in the Snowmobile, a muffler 
is disposed in front of the engine body in the engine room 
and an oil cooling means is arranged in front of the muffler. 

10. The cooling arrangement for a Snowmobile engine 
according to claim 1, wherein the water pump is arranged 
between the engine and the exhaust passage provided in 
front of the engine. 

11. The cooling arrangement for a Snowmobile engine 
according to claim 1, wherein the water pump is arranged 
over an oil pan. 

12. The cooling arrangement for a Snowmobile engine 
according to claim 1, wherein the water pump is arranged 
under the exhaust manifold. 

13. The cooling arrangement for a Snowmobile engine 
according to claim 1, wherein the engine has an alternator 
provided at a position opposite the water pump with the 
cylinder block in between, the three components being laid 
from the front to rear with respect to the vehicle's direction 
of travel. 

14. The cooling arrangement for a Snowmobile engine 
according to claim 1, wherein a cooling water reservoir tank 
is arranged in the rear of the engine, at the Side of the intake 
manifold, over an oil pan, heat eXchanger and alternator. 

15. The cooling arrangement for a Snowmobile engine 
according to claim 1, wherein a cooling water reservoir tank 
is arranged without being projected outwards beyond a drive 
belt for driving an alternator and water pump, when viewed 
from top. 


