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(57) ABSTRACT 

Disclosed is a cooling mechanism for cooling a belt-based 
speed-change system of an engine. The engine has a crank 
shaft for output of power, and the crankshaft has an end 
coupled to a power generator and an opposite end extending 
into a transmission box and coupled to the belt-based 
speed-change system. A wet-type clutch is arranged between 
the belt-based speed-change system and the engine. The 
wet-type clutch has a clutch cover separating the clutch from 
the belt-based speed-change system. The transmission box 
forms an air inlet and an air outlet on front and rear sides 
thereof, respectively. An air guide chamber is formed inside 
the transmission box and defines an air collection chamber 
communicating with the air inlet. The clutch cover is 
mounted to and covers the air guide chamber and defines 
openings in communication with the air collection chamber. 
An air guide lid is arranged between the belt-based speed 
change system and the clutch cover, and forms an air intake 
opening corresponding in position to a drive disk of the 
belt-based speed-change system. The cooling mechanism 
allows external air entering the transmission box to be 
effectively and efficiently guided through the transmission 
box and expelled through the air outlet for cooling the 
belt-based speed-change system with enhanced perfor 
aCC. 
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COOLING MECHANISM FOR BELT-BASED 
SPEED-CHANGE SYSTEM OF ENGINE 

BACKGROUND OF THE INVENTION 

0001) (a) Technical Field of the Invention 
0002 The present invention relates to a cooling mecha 
nism for belt-based speed-change system of engine, and in 
particular to a low temperature air flow guide structure for 
enhancing cooling performance for the belt-based speed 
change system. 

0003) (b) Description of the Prior Art 
0004. A motorcycle comprises an engine, which is shown 
in FIG. 1 of the attached drawings, and is designated with 
reference numeral 1. The motorcycle also comprises a 
transmission box 2 that is arranged next to the engine 1 and 
that comprises a belt-based speed-change mechanism 3. The 
operation of the engine starts with drawing a mixture of fuel 
and air into the engine 1, followed by ignition to cause 
combustion of the fuel-air mixture. The combustion of 
fuel-air mixtures significantly increases the Volume of gas 
inside the engine cylinder and induces a force driving the 
piston to move along the cylinder. The piston has a rod 
connected to a crankshaft 12, whereby the movement of the 
piston is converted into rotation of the crankshaft. An end of 
the crankshaft 12 is coupled to a wet-type clutch 13 and an 
opposite side of the clutch 13 is coupled to a shaft 31 the 
belt-based speed-change mechanism 3. The wet-type clutch 
13 comprises a cover 131 that separates the clutch 13 from 
the belt-based speed-change mechanism 3. The belt-based 
speed-change mechanism 3 drives a rear wheel of the 
motorcycle, which in turns drives a front wheel to effect 
forward movement of the motorcycle. 
0005) A slide disk 32 is arranged on the shaft 31 of the 
belt-based speed-change mechanism 3. Also fixed on the 
shaft 31 but opposite to the slide disk 32 is a drive disk 33 
with a variable space formed between the disks 32, 33 for 
accommodating a belt 36 interposed between the disks 32, 
33. Thus, the belt 36 partially surrounds the shaft 31 but is 
radially spaced from the shaft 31 by a distance, which is 
variable. An opposite side of the belt 36 is coupled to a 
driven pulley (not shown), which is in turn coupled to a gear 
set for eventually driving the rear wheel. 
0006. A constraint board 34 is arranged opposite to the 
slide disk 32 to interpose a ball 35 therebetween. When the 
crankshaft 12 is driven by the operation of the engine, the 
rotation of the crankshaft 12 is transmitted to the slide disk 
32 and the drive disk 33. When the motorcycle is acceler 
ated, more fuel is drawn into the engine, which in turn 
increases the rotational speed of the crankshaft 12. The 
increased rotational speed induces a greater centrifugal force 
that moves the ball 35 radially outward. Due to the con 
straint induced by the constraint board 34, and also due to 
the geometry of the slide disk.32 and the constraint board 34. 
the outward movement of the ball 35 causes the slide disk32 
to axially slide along the shaft 31 and thus approach the 
drive disk33. This reduces the space between the two disks 
32, 33 and thus forces the belt 36 to move radially outward 
or expand. In other words, the distance between the belt 36 
and the shaft 31 increases and the circumferential length 
around the shaft 31 that the belt 36 partially passes is 
increased. Consequently, the rotational speed of the driven 
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pulley on the opposite side of the belt 36 is increased to drive 
the wheels to move faster and thereby effecting acceleration 
of the motorcycle. 
0007. However, the operation of the belt-based speed 
change mechanism 3 inside the transmission box 2 will 
generate heat, which must be properly removed. To remove 
the heat or to cool the transmission box 2 and the belt-based 
speed-change mechanism 3, conventionally, the transmis 
sion box 2 is provided, at a front side thereof, with an air 
inlet 21 through which external air that is at a low tempera 
ture is guided into the transmission box to effect cooling of 
the transmission box. 

0008 To effectively cool the transmission box 2 with the 
low-temperature external air, the drive disk 33 is provided 
with a plurality of vane blades 331, which makes the drive 
disk 33 functioning like a cooling fan. A partition board 23 
is arranged opposite to the vane blades 331 and defines an 
air passage 231 corresponding to the drive disk 33. Thus, the 
external air that enters the transmission box2 through the air 
inlet 21 is guided by the partition board 23 and drawn 
through the air passage 231 by the drive disk 33 to effect 
cooling of the transmission box 2. 
0009. However, the air passage 231 of the partition board 
23 of the conventional design is not configured to effectively 
guide airflow toward the drive disk33 and the air that passes 
through the air passage 231 of the partition board 23 is 
randomly distributed. This affects the flow of air and thus 
decreases the cooling effect. 
0010 Thus, the present invention is aimed to provide a 
cooling mechanism that overcomes the drawbacks of the 
conventional design to provide enhanced cooling to a trans 
mission box of a motorcycle engine. 

SUMMARY OF THE INVENTION 

0011. The primary purpose of the present invention is to 
provide a cooling mechanism for a belt-based speed-change 
system of a motorcycle engine, which has enhanced cooling 
performance for cooling a transmission box of the belt-based 
speed-change system of the motorcycle engine. 
0012 To achieve the above objective, according to the 
present invention, a cooling mechanism for a belt-based 
speed-change system of a motorcycle engine comprises an 
air guide chamber formed inside a transmission box of the 
engine and defining an air collection chamber communicat 
ing with an air inlet of the transmission box. A wet-type 
clutch arranged between the engine and the belt-based 
speed-change system has a clutch cover mounted to and 
covering the air guide chamber and defining openings in 
communication with the air collection chamber. An air guide 
lid is arranged between the belt-based speed-change system 
and the clutch cover, and forms an air intake opening 
corresponding in position to a drive disk of the belt-based 
speed-change system. The cooling mechanism allows exter 
nal air entering the transmission box to be effectively and 
efficiently guided through the transmission box and expelled 
through an air outlet of the transmission box for cooling the 
belt-based speed-change system with enhanced perfor 
aCC. 

0013 The foregoing object and summary provide only a 
brief introduction to the present invention. To fully appre 
ciate these and other objects of the present invention as well 
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as the invention itself, all of which will become apparent to 
those skilled in the art, the following detailed description of 
the invention and the claims should be read in conjunction 
with the accompanying drawings. Throughout the specifi 
cation and drawings identical reference numerals refer to 
identical or similar parts. 
0014 Many other advantages and features of the present 
invention will become manifest to those versed in the art 
upon making reference to the detailed description and the 
accompanying sheets of drawings in which a preferred 
structural embodiment incorporating the principles of the 
present invention is shown by way of illustrative example. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0.015 FIG. 1 is a cross-sectional view of a conventional 
motorcycle engine; 

0016 FIG. 2 is a cross-sectional view of a motorcycle 
engine in which a cooling mechanism embodying the 
present invention is incorporated; 
0017 FIG. 3 is an exploded view of the motorcycle 
engine showing the cooling mechanism of the present inven 
tion; 
0018 FIG. 4 is a perspective view of a portion of the 
motorcycle engine in exploded form to illustrate the cooling 
mechanism of the present invention; and 
0019 FIG. 5 is a perspective view of an air guide cover 
of the cooling mechanism in accordance with the present 
invention. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

0020. The following descriptions are of exemplary 
embodiments only, and are not intended to limit the Scope, 
applicability or configuration of the invention in any way. 
Rather, the following description provides a convenient 
illustration for implementing exemplary embodiments of the 
invention. Various changes to the described embodiments 
may be made in the function and arrangement of the 
elements described without departing from the scope of the 
invention as set forth in the appended claims. 
0021 With reference to the drawings and in particular to 
FIG. 2, a motorcycle engine, which is designated with 
reference numeral 4, comprises a crankshaft 41 for output of 
power. The crankshaft 41 has an end coupled to a generator 
42 and an opposite end extending into a transmission box 5 
and coupled to a drive disk 61, a slide disk 62, and a 
constraint board 63 of a belt-based speed-change system 6. 
A wet-type clutch 43 is arranged at one side of the drive disk 
61 of the belt-based speed-change system 6 and the wet-type 
clutch 43 is separated from the belt-based speed-change 
system 6 by a clutch cover 44. 

0022. The drive disk 61 is driven to rotate by the engine 
4, as well as the clutch 43, and the rotation of the drive disk 
61 is imparted to a V belt 612 that is interposed between the 
drive disk 61 and the slide disk 62 and is in driving 
engagement with the drive disk 61. The belt 612 in turn 
drives a driven pulley (not shown) engaging an opposite end 
of the belt 612 for transmission of power to a rear wheel and 
thus a front wheel of the motorcycle. 
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0023 The drive disk 61 forms on an outer surface axially 
distant from the slide disk 62 a plurality of vane blades 611, 
making the drive disk 61 also function as a cooling fan. The 
transmission box 5 forms, at a front side thereof, an air inlet 
51 through which external air that is at low temperature is 
allowed to enter the transmission box 5 and is driven by the 
vane blades 611 of the drive disk 61 to circulate through the 
transmission box 5 for cooling purposes. The air, after 
cooling the transmission box 5 and the belt-based speed 
change system 6 and thus heated to a higher temperature, is 
expelled out of the transmission box 5 through an air outlet 
52 formed on a rear side of the transmission box 5. 

0024. Also referring to FIGS. 3, 4, and 5, the transmis 
sion box 5 form therein an air guide chamber 53 adjacent to 
and communicating with the air inlet 51. An air collection 
chamber 531 is also defined in the transmission box 5 and is 
arranged and communicating between the air inlet 51 and 
the air guide chamber 53. The clutch cover 44 is mounted to 
and covers the air guide chamber 53 and the air collection 
chamber 531 with two openings 441 defined in the clutch 
cover 44 communicating the air collection chamber 531. 
Preferably, the openings 441 are arranged in an up-and 
down line-up and spaced manner. 

0025. An air guide lid 7 is arranged between the clutch 
cover 44 and the drive disk 61. The air guide lid 7 defines 
an air intake opening 71 corresponding in position to the 
vane blades 611. The air guide lid 7 forms, on one surface 
thereof, a flange 72 partially surrounding the air intake 
opening 71 with a cutoff 721 serving as air discharge 
opening. The flange 72 extends circumferentially around the 
Vane blades 611 and thus forms an airflow guide means, 
which guide airflow induced by the vane blades 611 through 
the air intake opening 71 to the air discharge opening 721. 

0026. The air guide lid 7 also forms, on an opposite 
Surface thereof, a second flange 73 corresponding in position 
to and Surrounding the openings 441 of the clutch cover 44. 
Inboard the second flange 73, the air guide lid 7 forms a 
barrier face 731 confronting the openings 441 of the clutch 
cover 44. Thus, air entering the transmission box 5 and 
flowing through the openings 441 of the clutch cover 44 is 
guided by the second flange 73 and the barrier face 731 of 
the air guide lid 7 toward and through the air intake opening 
71 and is further driven by the vane blades 661 toward the 
air discharge opening 721 by being guided by the first flange 
72. 

0027. The operation of the cooling mechanism of the 
present invention will be further discussed. Low-tempera 
ture external air enters the transmission box 5 through the air 
inlet 51 and is collected in the air collection chamber 531 
and then guided through the openings 441 of the clutch 
cover 44 into the space defined in the second flange 73 of the 
air guide lid 7 and further guided by the second flange 73 and 
the barrier face 731 to concentrate toward the air intake 
opening 71. When the drive disk 61 is caused by the 
crankshaft 41 to rotate, the vane blades 611 that rotate in 
unison with the drive disk 61 force the air to further move 
into the transmission box 5 and is further guided constrained 
by the first flange 72 of the air guide lid 7 to remain close 
to the drive disk 61 to allow the vane blades 661 to induce 
airflow circulating further into the transmission box 5 for 
removing heat from and thus cooling the belt-based speed 
change system 6. 
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0028. The air that takes heat from the belt-based speed 
change system 6 moves toward the air outlet 52 and then 
exits the transmission box 5 through the air outlet 52. 
0029. In accordance with the present invention, the air 
guide chamber 53 formed inside the transmission box 5 
cooperates with the clutch cover 44 and the air guide lid 7 
to form air guide means that properly draw external air into 
the transmission box 5 and circulate the air through the 
belt-based speed-change system 6 by the rotation of the 
drive disk 61 to effect cooling of the belt-based speed 
change system 6 without the drawbacks occurring in the 
conventional designs and thus enhancing the cooling effect 
of the transmission system. 
0030) It will be understood that each of the elements 
described above, or two or more together may also find a 
useful application in other types of methods differing from 
the type described above. 
0031 While certain novel features of this invention have 
been shown and described and are pointed out in the 
annexed claim, it is not intended to be limited to the details 
above, since it will be understood that various omissions, 
modifications, Substitutions and changes in the forms and 
details of the device illustrated and in its operation can be 
made by those skilled in the art without departing in any way 
from the spirit of the present invention. 
I claim: 

1. A cooling mechanism adapted to cool a belt-based 
speed-change system of an engine, wherein the engine has 
a crankshaft for output of power, the crankshaft having an 
end coupled to a power generator and an opposite end 
extending into a transmission box and coupled to the belt 
based speed-change system, and a wet-type clutch arranged 
between the belt-based speed-change system and the engine, 
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the wet-type clutch having a clutch cover separating the 
clutch from the belt-based speed-change system, the cooling 
mechanism comprising: 

an air inlet defined in the transmission box; 

an air guide chamber formed inside the transmission box 
and defining an air collection chamber communicating 
with the air inlet, the clutch cover being mounted to and 
covering the air guide chamber and defining at least one 
opening in communication with the air collection 
chamber; and 

an air guide lid arranged between the belt-based speed 
change system and the clutch cover, the air guide lid 
forming an air intake opening corresponding in position 
to a drive disk of the belt-based speed-change system. 

2. The cooling mechanism as claimed in claim 1, wherein 
the air guide lid has a Surface opposing the belt-based 
speed-change system and forms a first flange on the Surface. 

3. The cooling mechanism as claimed in claim 2, wherein 
the flange partially circumferentially extends around the 
drive disk and forms a cutoff, serving as an air discharge 
opening. 

4. The cooling mechanism as claimed in claim 1, wherein 
the air guide as a surface opposing the clutch cover and 
forms a second flange on the Surface. 

5. The cooling mechanism as claimed in claim 4, wherein 
the flange Surrounds the opening of the clutch cover and 
wherein the air guide lid forms a barrier face within the 
flange and confronting the opening of the clutch cover. 

6. The cooling mechanism as claimed in claim 1, wherein 
the clutch cover forms two openings forming an up-and 
down spaced arrangement. 
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