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(57)  Aninternal combustion engine for a motorcycle
provided with a leg shield (15) having right and left side
walls extending on the opposite sides of a front frame
(2) extending obliquely downward toward the rear from
an upper part of a front fork (5). The internal combustion
engine includes a cylinder (10) and a cylinder head (11).
The internal combustion engine is suspended from the
front frame (2) with the axis (C) of the cylinder (10) sub-
stantially horizontally extended, and the right and the
left side wall of the leg shield (15) are extended on the
right and the left side of the front frame (2), respectively,
so as to cover the opposite sides of the cylinder (10) and
the cylinder head (11). At least either the cylinder (10)
or the cylinder head (11) is provided on its upper and
lower side surfaces with first cooling fins (10a, 11a) par-
allel to the axis (C) of the cylinder (10), and at least either
the cylinder (10) or the cylinder head (11) is provided on
its right and left side surfaces with second cooling fins
(10b, 11b) extending perpendicularly or substantially
perpendicularly to the axis (C) of the cylinder (10). The
substantially vertical second cooling fins (10b, 11b) en-
able air that has flowed into the depth of a space defined
by the internal combustion engine (8), the front frame
(2) and the right and the left side wall of the leg shield
(15) to flow downward.
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Description
TECHNICAL FIELD

[0001] The present invention relates to an internal
combustion engine provided with cooling fins for a mo-
torcycle.

BACKGROUND ART

[0002] Referring to Fig. 5, an internal combustion en-
gine 01 for a small motorcycle is suspended from a front
frame 02 extending obliquely downward toward the rear
from an upper part of a front fork with the axis C of its
cylinder substantially horizontally extended. The inter-
nal combustion engine 01 comprises, as principal parts,
a crankcase 04, a cylinder 05 and a cylinder head 06.
The opposite sides of the cylinder 05 and the cylinder
head 06 are covered with a leg shield 03 of a shape
shown in Fig. 6 and having right and left side walls sub-
stantially vertically extending on the opposite sides, re-
spectively, of the front frame 02.

[0003] Inthis small motorcycle, a space defined by the
internal combustion engine 01, the front frame 03, and
the leg shield 03 having the right and the left side wall
extending on the opposite sides of the internal combus-
tion engine 01 and the front frame 02 is tapered forward.
Various devices 07 are installed in a rear end region be-
tween the crankcase 04 and the front frame 02 of the
tapered space. If a sufficient space for wind to flow
through can be secured in the rear region of the tapered
space, cooling fins 05f formed on the upper, lower, right
and left side surfaces of the cylinder 05, and cooling fins
06 formed on the upper, lower, right and left side surfac-
es of the cylinder head 06 are extended parallel to the
axis C of the cylinder 05, so that wind W is able to flow
in a direction parallel to the axis C through spaces be-
tween the cooling fins 05f and 06f to cool the internal
combustion engine 01 effectively.

[0004] Even if the crankcase 04 are enlarged, the de-
vices 07 installed in the space between the crankcase
04 and the front frame 02 are enlarged and the number
of devices is increased as the internal combustion en-
gine 01 is enlarged, the width of the space between the
right and the left side wall of the, leg shield 03 cannot
be increased because the distance between the right
and the left side wall of the leg shield 03 cannot be in-
creased because of restrictions relating to controllability.
Consequently, in some cases, a space sufficient for wind
to flow through cannot be secured in the depth of the
space defined by the front frame 02, and the right and
the left side wall of the leg shield 03. If wind is unable to
flow through the space, incoming wind is unable to flow
rearward through the space, and flows downward along
the right and the left side of the cylinder 05 and the cyl-
inder head 06.

[0005] When the cylinder 05 and the cylinder head 06
are provided on their right and left side walls with the
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cooling fins 05f and 06f parallel to the axis C of the cyl-
inder 05 as shown in Fig. 5, and wind flows downward,
the cooling fins 05f and 06f obstruct the flow of wind and,
consequently, the effect of wind in cooling the internal
combustion engine is reduced.

[0006] It is an object of the present invention to pro-
vide an internal combustion engine for a motorcycle,
provided with cooling fins capable of effectively cooling
the internal combustion engine when a space sufficient
for wind to flow through easily cannot be secured in the
depth of a space defined by the internal combustion en-
gine, a front frame and side wall substantially vertically
extending on the right and the left side of the front frame.

DISCLOSURE OF THE INVENTION

[0007] To achieve the object, the present invention
provides an internal combustion engine for a motorcycle
including a leg shield having right and left side walls ex-
tending on opposite sides of a front frame extending ob-
liquely downward toward the rear from an upper part of
a front fork, a cylinder, and a cylinder head, the internal
combustion engine being suspended from the front
frame with an axis of the cylinder substantially horizon-
tally extended, the right and the left side wall of the leg
shield extending on the right and the left side of the front
frame, respectively, so as to cover the opposite sides of
the cylinder and the cylinder head, characterized in that
at least one of the cylinder and the cylinder head is pro-
vided on upper and lower side surfaces thereof with first
cooling fins parallel to the axis of the cylinder, and at
least one of the cylinder and the cylinder head is provid-
ed on right and left side surfaces thereof with second
cooling fins extending perpendicularly or substantially
perpendicularly to the axis of the cylinder.

[0008] When the motorcycle provided with the internal
combustion engine runs, wind that impinges against the
top of the cylinder head of the internal combustion en-
gine disposed between the right and the left side wall of
the leg shield is divided roughly into an upper air stream
and a lower air stream, and the upper and the lower air
stream flow through spaces between the first cooling
fins parallel to the axis of the cylinder and formed on the
upper and the lower side surfaces of the cylinder head
and the cylinder. When the depth of the space defined
by the internal combustion engine, the front frame, and
the right and the left side wall of the leg shield is blocked
and there is no space sufficient for wind to flow easily
through, wind that flows into the space is unable to flow
rearward and is divided into right and left air streams,
and the right and the left air stream flow downward
through the spaces between the second cooling fins
perpendicular to the axis of the cylinder and formed on
the right and the left side surfaces of the cylinder head
and the cylinder.

[0009] Since the internal combustion engine of the
present invention for a motorcycle is provided with cool-
ing fins extending in the flowing directions of air streams
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depending on the arrangement of the devices of the in-
ternal combustion engine, the internal combustion en-
gine can be effectively cooled, the temperature of the
lubricating oil can be lowered and the durability of the
internal combustion engine can be enhanced.

[0010] Desirably, the first cooling fins are straight,
continuous and parallel to the longitudinal axis of the
motorcycle. Desirably, the second cooling fins are
straight, continuous and substantially vertical.

BRIEF DESCRIPTION OF THE DRAWINGS
[0011]

Fig. 1 is a side elevation of a small motorcycle pro-
vided with an internal combustion engine in a pre-
ferred embodiment according to the present inven-
tion;

Fig. 2 is a perspective view of the internal combus-
tion engine in the preferred embodiment;

Fig. 3 is a perspective view of a cylinder included in
the internal combustion engine;

Fig. 4ais a side elevation of the internal combustion
engine shown in Fig. 2 of assistance in explaining
the function of the embodiment;

Fig. 4b is a sectional view taken on line B-B in Fig.
4a;

Fig. 5 is a perspective view of a conventional inter-
nal combustion engine for a small motorcycle; and
Fig. 6 is a perspective view of a leg shield employed
in the motorcycle of Fig. 5.

BEST MODE FOR CARRYING OUT THE INVENTION

[0012] Referring to Fig. 1 showing a small motorcycle
1 provided with an internal combustion engine in a pre-
ferred embodiment according to the present invention
in a side elevation, a principal part of a body frame is
formed by connecting a curved rear frame 3 extending
obliquely upward toward the rear to the rear end of a
front frame 2 extending obliquely downward toward the
rear from an upper part of a front fork 5. A head pipe 4
connected to the front part of the front frame 2 supports
an upper part of the front fork 5 for turning. A front wheel
is supported for rotation on the lower end of the front
fork 5. A handlebar 7 is attached to the upper end of the
front fork 5.

[0013] An internal combustion engine 8 includes a
crankcase 9, a cylinder 10 and a cylinder head 11. The
internal combustion engine 8 is suspended from the
front frame 2 with the axis C of the cylinder 10 substan-
tially horizontally extended. A chain case 12 is extended
rearward from the crankcase 9, and a rear wheel 13 is
supported for rotation on a rear end part of the chain
case 12. A cushioning device 14 has an upper end con-
nected to a rear part of the rear frame 3 and a lower end
connected to a rear part of the chain case 12. A leg
shield 15 straddling the front frame 2 has right and left
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side walls covering the cylinder 10 and the cylinder head
11 of the internal combustion engine 8. The rear frame
3 is covered with a rear cover 16, and a seat 17 is dis-
posed on top of the rear cover 16.

[0014] Referring to Fig. 2 showing the internal com-
bustion engine 8 in a perspective view, the internal com-
bustion engine 8 is disposed under the front frame 2 with
the axis C of the cylinder 10 substantially horizontally
extended. The motorcycle 1 is supposed to run forward
to the right as viewed in Fig. 2. The internal combustion
engine 8 includes as principal components, in addition
to the crankcase 9, the cylinder 10 and the cylinder head
11, various devices 18 disposed above the crankcase
9. The cylinder 10 and the cylinder head 11, which are
heated at high temperatures, are provided on their outer
surfaces with cooling fins,

[0015] First cooling fins 10a parallel to the axis C of
the cylinder 10, namely, longitudinal cooling fins, are
formed on the upper and the lower side surface of the
cylinder 10, and second cooling fins 10b perpendicular
or substantially perpendicular to the axis C of the cylin-
der 10, namely, vertical cooling fins, are formed on the
right and the left side surface of the cylinder 10. Simi-
larly, first cooling fins 11a parallel to the axis C of the
cylinder 10 are formed on the upper and the lower side
surface of the cylinder head 11, and second cooling fins
11b perpendicular or substantially perpendicular to the
axis C of the cylinder 10 are formed on the right and the
left side surface of the cylinder head 11. The first and
the second cooling fins are continuous and straight.
[0016] Fig. 3 is a perspective view of the cylinder 10.
The axis C of the cylinder 10 is indicated by a chain line.
The arrows U, D, R and L indicate an upward direction,
a downward direction, a rightward direction and a left-
ward direction, respectively, when the internal combus-
tion engine 8 including the cylinder 10 is mounted on the
motorcycle. The upper, the lower, the right and the left
side surface of the cylinder 10 correspond to the direc-
tions indicated by the arrows U, D. Rand L, respectively.
The axis C of the cylinder 10 coincides with the center
axis of a cylinder bore 10c formed in the cylinder 10. A
chain chamber 10d for a timing chain is formed beside
the cylinder bore 10c. The cylinder 10 is provided with
a tensioner lifter mounting hole 10e so as to extend be-
tween the upper side surface of the cylinder 10 and the
chain chamber 10d. A tensioner lifter takes up a slack
in the timing chain. Bolt holes 10f are formed in periph-
eral parts of the cylinder 10. Connecting bolts are
passed through the bolt holes 10f to fasten together the
crankcase 9, the cylinder 10 and the cylinder head 11.
[0017] As mentioned above, the first cooling fins 10a
parallel to the axis C are formed on the upper and the
lower side surface of the cylinder 10, and the second
cooling fins 10b perpendicular or substantially perpen-
dicular to the axis C are formed on the right and the left
side surface of the cylinder 10. The cooling fins 10a and
10b are formed integrally with the cylinder 10 when the
cylinder 10 is formed by casting an aluminum material.
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The cooling fins 11a and 11b of the cylinder head 11 are
formed integrally with the cylinder head 11 when the cyl-
inder head 11 is formed by casting an aluminum mate-
rial.

[0018] Figs. 4a and 4b are views of assistance in ex-
plaining the function of the present invention. Fig. 4a is
a side elevation of the internal combustion engine 8, and
Fig. 4b is a sectional view taken on line B-B in Fig. 4a.
The internal combustion engine 8 is suspended from the
front frame 2. Principal components of the internal com-
bustion engine 8 shown in Figs. 4a and 4b are the crank-
case 9, the cylinder 10, the cylinder head 11, and the
devices 18 disposed between the front frame 2 and the
crankcase 9. The leg shield 15 extends downward on
the right and the left side of the internal combustion en-
gine 8 to protect the rider's legs from high-temperature
heat. In Fig. 4a, the left side wall of the leg shield 15 is
removed. A space defined by the front frame 2, the leg
shield 15 and the crankcase 9 is occupied by the devices
18, and gaps for air to flow are scarcely available in the
space.

[0019] Wind flows rearward into the space between
the front frame 2 and the leg shield 15. Wind Wa that
impinges against the top of the cylinder head 11 is di-
vided roughly into an upper air stream and a lower air
stream, and the upper and the lower air stream flow
through spaces between the first cooling fins 11a and
10a parallel to the axis C and formed on the upper and
the lower side surfaces of the cylinder 10 and the cylin-
der head 11. Wind Wb that flows into the space between
the front frame 2 and the cylinder head 11 is unable to
flow rearward because the depth of the space is sub-
stantially blocked. Therefore, the wind Wb is divided into
right and left air streams, and the right and the left air
stream flow downward through spaces between the
second cooling fins 11a and 10b perpendicular to the
axis C and formed on the right and the left side surface
of the cylinder head 11 and the cylinder 10. Eventually,
the air streams flowed through the spaces between the
first cooling fins 11a and 10a parallel to the axis C of the
cylinder flow downward along the right and the left side
surface of the cylinder 10.

[0020] Since the second cooling fins 11b and 10b per-
pendicular to the axis C are formed on the right and the
left side surfaces of the cylinder head 11 and the cylinder
10, respectively, air that is unable to flow rearward in the
space above the cylinder 10 flows downward through
spaces between the second cooling fins 11b and 10b of
the cylinder head 11 and the cylinder 1. Consequently,
the wind cools the internal combustion engine 8 effec-
tively and lowers the temperature of the lubricating oil,
and the durability of the internal combustion engine 8
can be improved.

[0021] In the above described embodiment, the sec-
ond cooling fins 11b and 10b are formed straight, but
they may be formed partly in a curved shape to ensure
smooth flow of the air therealong.
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Claims

1. Aninternal combustion engine for a motorcycle in-
cluding a leg shield (15) having right and left side
walls extending on opposite sides of a front frame
(2) that extends obliquely downward toward the rear
from an upper part of a front fork (5), a cylinder (10),
and a cylinder head, said internal combustion en-
gine being suspended from the front frame (2) with
an axis (C) of the cylinder (10) substantially hori-
zontally extended, the right and left side walls of the
leg shield (15) extending on the right and the left
side of the front frame (2), respectively, so as to cov-
er the opposite sides of the cylinder (10) and the
cylinder head (11):

characterized in that at least one of the cyl-
inder (10) and the cylinder head (11) is provided on
upper and lower side surfaces thereof with first cool-
ing fins (10a, 11a) parallel to the axis (C) of the cyl-
inder (10), and at least one of the cylinder (10) and
the cylinder head (11) is provided on right and left
side surfaces thereof with second cooling fins (10b,
11b) extending perpendicularly or substantially per-
pendicularly to the axis (C) of the cylinder (10).

2. Theinternal combustion engine for a motorcycle ac-
cording to claim 1, characterized in that the first
cooling fins (10a, 11a) are straight, continuous and
parallel to the longitudinal axis of the motorcycle.

3. Theinternal combustion engine for a motorcycle ac-
cording to claim 1 or 2, characterized in that the
second cooling fins (10b, 11b) are straight, contin-
uous and substantially vertical.

Amended claims under Art. 19.1 PCT

1. (Amended) An internal combustion engine for a
motorcycle including a leg shield (15) having right
and left side walls extending on opposite sides of a
front frame (2) that extends obliquely downward to-
ward the rear from an upper part of a front fork (5),
acylinder, a cylinder head, said internal combustion
engine (8) being suspended from the front frame (2)
with an axis (C) of the cylinder (10) substantially
horizontally extended, the right and left side walls
of the leg shield (15) extending on the right and the
left side of the front frame (2), respectively, so as to
cover the opposite sides of the cylinder (10), and
devices disposed between an upper part of a crank-
case (9) of the engine (8) and said front frame (2):

characterized in that at least one of the cyl-
inder (10) and the cylinder head (11) is provided on
upper and lower side surfaces thereof with first cool-
ing fins (10a, 11a) which are continuous, straight
and parallel to the axis (C) of the cylinder (10), and
at least one of the cylinder (10) and the cylinder
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head (11) is provided on right and left side surfaces
thereof with second cooling fins (10b, 11b) which
extend continuously, straight and perpendicularly or
substantially perpendicularly to the axis (C) of the
cylinder (10). 5
2. (Amended) The internal combustion engine for a
motorcycle according to claim 1, characterized in
that the first cooling fins (10a, 11a) extend parallel
to the longitudinal axis of the motorcycle. 10
3. (Amended) The internal combustion engine for a
motorcycle according to claim 1 or 2, characterized

in that the second cooling fins (10b, 11b) extend
substantially vertical. 15
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