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(54) Startup torque transmitting mechanism of an internal combustion engine

(57) A startup torque transmitting mechanism of an
internal combustion engine, which, by means of a one-
way clutch (12), both transmits torque generated by a
starter motor to a crankshaft (4) side in one direction and
prevents the transmission of torque in the other direction,
includes a race connecting member (8) mounted on the
crankshaft (4) side, which rotates in conjunction with the
crankshaft (4) and is connected to one race (18) of a one-
way clutch (12); and a ring gear (10) which is rotatably
mounted to a main body side of the internal combustion
engine via a bearing (16), and rotates according to torque
received from the starter motor, and is connected to an-
other race (10a) of the one-way clutch (12).
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Description

BACKGROUND OF THE INVENTION

1. Field of the Invention

[0001] The invention relates to a startup torque trans-
mitting mechanism for an internal combustion engine,
which, by means of a one-way clutch, both transmits
torque generated by a starter motor to a crankshaft side
in one direction and prevents the transmission of torque
in the other direction.

2. Description of the Related Art

[0002] Japanese Patent Application Publication No.
JP-A-2003-83216 (FIGS. 4 and 7), for example, disclos-
es a startup torque transmitting mechanism of an internal
combustion engine in a startup apparatus of an internal
combustion engine, in which a one-way clutch (i.e., a
reverse input interruption clutch) is provided between a
starter motor and a crankshaft such that the starter motor
side can be in constant mesh with a ring gear.
[0003] In the technology disclosed in Japanese Patent
Application Publication No. JP-A-2003-83216, and in
particular, according to related art, the ring gear (a re-
duction gear) is provided on the crankshaft via a bearing.
Furthermore, a one-way clutch is arranged on the side
opposite the abutting surface of the bearing so the ring
gear is connected to a drive gear that moves in conjunc-
tion with the crankshaft via this one-way clutch. Accord-
ingly, when the starter motor is driven, the one-way clutch
engages so that torque is transmitted from the ring gear
to the drive gear, thus enabling the crankshaft to be ro-
tated by the starter motor.
[0004] However, because the ring gear is mounted to
the crankshaft via the bearing, the bearing must always
be operating while the internal combustion engine is op-
erating even when the ring gear stops rotating after the
internal combustion engine has started. As a result, a
large amount of lubrication oil must be continuously sup-
plied to the bearing during operation of the internal com-
bustion engine.
[0005] Further, in the foregoing related art, the ring
gear can not be separated from the crankshaft so vibra-
tion from the crankshaft ends up acting on the ring gear
via the bearing.
[0006] It is thus an object of the invention to provide a
startup torque transmitting mechanism of an internal
combustion engine, in which the bearing can be rendered
inoperative when the internal combustion engine is op-
erating, and which enables the ring gear to be separated
from the crankshaft.

SUMMARY OF THE INVENTION

[0007] In order to achieve the foregoing object, one
aspect of the invention relates to a startup torque trans-

mitting mechanism of an internal combustion engine,
which, by means of a one-way clutch, both transmits
torque generated by a starter motor to a crankshaft side
in one direction and prevents the transmission of torque
in the other direction, and which includes a race connect-
ing member mounted on the crankshaft side, which ro-
tates in conjunction with the crankshaft and is connected
to one race of a one-way clutch; and a ring gear which
is rotatably mounted to a main body side of the internal
combustion engine via a bearing, and rotates according
to torque received from the starter motor, and is connect-
ed to another race of the one-way clutch.
[0008] According to this structure, the ring gear is
mounted via a bearing to the main body side of the inter-
nal combustion engine instead of to the crankshaft side.
Therefore, the bearing operates only while the ring gear
is being rotated by the starter motor at startup of the in-
ternal combustion engine, and stops rotating when the
starter motor stops after startup. Accordingly, the bearing
does not rotate while the internal combustion engine is
operating. Since the bearing only needs to operate only
for a short period of time during startup in this way, the
bearing does not need to be supplied with a large amount
of lubrication oil.
[0009] Also, the ring gear is not directly connected to
and supported by the crankshaft, but rather is mounted
to the crankshaft via the one-way clutch. Therefore, the
ring gear can be mounted away from the crankshaft which
is advantageous in that it allows for a higher degree of
freedom in terms of design layout.
The ring gear may also be provided in a state in which it
does not contact the crankshaft side.
[0010] Accordingly, the ring gear can be completely
separated from the crankshaft. As a result, it is possible
to inhibit vibration from the crankshaft being transmitted
to the ring gear while the internal combustion engine is
operating.
[0011] The race connecting member may be connect-
ed to an outer race of the one-way clutch and the ring
gear may be connected to an inner race of the one-way
clutch.
[0012] Accordingly, the one-way clutch in particular
can be completely covered when viewed from the outside
by a structure in which the race connecting member and
the outer race are connected. Thus, a design is possible
in which a high degree of sealability can easily be realized
even if a large amount of lubrication oil is supplied to the
one-way clutch during operation of the internal combus-
tion engine because the one-way clutch, for which an oil
seal is particularly necessary, can be completely cov-
ered.
[0013] The race connecting member may also be ar-
ranged on the opposite side of the ring gear from the
main body of the internal combustion engine.
[0014] According to this structure, the ring gear is on
the main body side of the internal combustion engine and
the race connecting member is on the opposite side of
the ring gear from the main body of the internal combus-
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tion engine. As a result, the one-way clutch can be cov-
ered from the outside of the internal combustion engine,
particularly from the transmission side, by the race con-
necting member and the outer race. Therefore, it is pos-
sible to both easily realize a high degree of sealability of
the one-way clutch with respect to the outside of the in-
ternal combustion engine and provide an oil seal while
the one-way clutch is completely separated from the
transmission side. Accordingly, oil used to lubricate the
internal combustion engine can also be used to lubricate
the one-way clutch.
[0015] Also, the bearing may be arranged so as to en-
circle the one-way clutch.
[0016] According to this structure, the ring gear can be
mounted to the internal combustion engine by the one-
way clutch and the bearing.
[0017] A first oil seal member may be arranged in a
gap between the outer race of the one-way clutch and
the ring gear, and a second oil seal member may be
arranged in a gap between the ring gear and the main
body of the internal combustion engine.
[0018] Arranging the first oil seal member and the sec-
ond oil seal member in this way makes it possible to seal
the inside of the startup torque transmitting mechanism
of an internal combustion engine so that oil does not leak
out both easily and with a high degree of sealability. As
a result, the startup torque transmitting mechanism of an
internal combustion engine can be lubricated using the
oil that is used to lubricate the internal combustion en-
gine.
[0019] A cylindrical portion may be formed around the
crankshaft on a portion of the ring gear, the first oil seal
member may be arranged on an inner peripheral side of
this cylindrical portion, and the second oil seal member
may be arranged on an outer peripheral side of the cy-
lindrical portion.
[0020] According to this structure, the oil seals can be
easily arranged by insertion. Also, a reliable seal can be
provided for the lubrication oil supplied to the bearing by
arranging the second seal member and the bearing in
this manner.
[0021] The second oil seal member and the bearing
may be arranged parallel to each other in the gap be-
tween the ring gear and the main body of the internal
combustion engine, with the bearing being toward the
inside of the main body of the internal combustion engine.
[0022] Arranging the second seal member and the
bearing in this manner enables a reliable seal to be pro-
vided for the lubrication oil supplied to the bearing.
[0023] The second oil seal member may be integrally
incorporated into the inner peripheral side of the outer
race of the bearing.
Forming the second oil seal member so that it is integrat-
ed with the bearing as an assembled body enables the
work of assembling it to the internal combustion engine
to be done efficiently.
[0024] Also, the ring gear may be a disc in which a
curved portion is formed in the radial direction thereof.

This structure makes the ring gear itself more rigid, which
enables the ring gear to have a high mechanical strength
as well as improves the suppression function against vi-
bration.
[0025] Also, a bearing mounting portion to which the
bearing mounts and a clutch mounting portion to which
the one-way clutch mounts may be formed in the curved
portion.
Accordingly, this structure makes it possible to effectively
utilize space for mounting the bearing and the one-way
clutch using the curved portion, in turn enabling the over-
all structure of the startup torque transmitting mechanism
of the internal combustion engine to be made more com-
pact.
[0026] Moreover, the startup torque transmitting
mechanism of an internal combustion engine according
to another aspect of the invention may also be structured
such that the ring gear is formed as a separate structure
that is separated from the flywheel, while a middle portion
of the ring gear is supported by an outer wall of the internal
combustion engine via the bearing and a center open
portion of the ring gear is supported by the crankshaft
via the one-way clutch.
[0027] According to this structure, when startup of the
internal combustion engine by the starter motor is com-
plete and the rotation speed of the crankshaft becomes
faster than the rotation speed of the ring gear, the one-
way clutch releases. As a result, less lubrication oil can
be supplied to the bearing. Also, the ring gear is support-
ed by the outer wall of the internal combustion engine
via the bearing, as well as by the crankshaft via the one-
way clutch.
[0028] Accordingly, the ring gear is supported in sus-
pension from the crankshaft. Therefore, when the internal
combustion engine is in a steady running mode, such
that the one-way clutch is released, drive vibration of the
internal combustion engine transmitted from the crank-
shaft is largely suppressed by the one-way clutch. As a
result, the vibration characteristics of the ring gear can
be improved, which in turn enables the characteristics of
noise produced by the ring gear to be improved.
Further, the one-way clutch may be supported by the
crankshaft via the race connecting member.

BRIEF DESCRIPTION OF THE DRAWINGS

[0029] The foregoing and further objects, features and
advantages of the invention will become apparent from
the following description of preferred embodiments with
reference to the accompanying drawings, wherein like
numerals are used to represent like elements and where-
in:

FIG 1 is a longitudinal sectional view of a startup
torque transmitting mechanism of an internal com-
bustion engine according to an embodiment of the
invention; and
FIG 2 is a longitudinal sectional view of an area
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around an assembly according to a modified exam-
ple of the embodiment of the invention.

DETAILED DESCRIPTION OF THE PREFERRED EM-
BODIMENTS

[0030] An embodiment of the invention will now be de-
scribed with reference to FIG. 1, which is an enlarged
longitudinal sectional view of the upper half, with respect
to the axial center of a crankshaft, of a main portion of a
startup torque transmitting mechanism of an internal
combustion engine for a vehicle, at an area on the rear
side of the internal combustion engine where power is
output to the transmission side.
[0031] A rear end of a crankshaft 4 that is rotatably
supported by a ladder beam, not shown, is arranged be-
low a cylinder block 2 of an internal combustion engine.
A flywheel 6 and an outer race support plate 8 (which
can be regarded as a race connecting member) that sup-
ports an outer race 18 are mounted to the rear end of the
crankshaft 4. A ring gear 10 is mounted to the cylinder
block 2.
[0032] The flywheel 6, the upper half of which is shown
in FIG. 1, is substantially disc-shaped, with the center
portion being open in the shape of a circle. A ring-shaped
clutch disc 6a, which serves as a portion of a clutch mech-
anism for transmitting torque to and from a transmission,
is mounted to the flywheel 6 on the side opposite the side
that contacts the outer race support plate 8. The clutch
mechanism may also be formed separately.
[0033] The outer race support plate 8, the upper por-
tion of which is shown in FIG 1, is formed in a flat circular
shape with the center portion open. The outer race sup-
port plate 8 is fixed by a bolt both to the flywheel 6 and
to a rear end surface 4a of the crankshaft 4 at a portion
around the center opening. As a result, the outer race
support plate 8 rotates in conjunction with both the fly-
wheel 6 and the crankshaft 4.
[0034] The ring gear 10, the upper half of which is
shown in FIG 1, is a circular disc in which the center
portion is largely open and which has bent portions (i.e.,
a flange portion 10a, a cylindrical portion 10c, and a
curved portion 10f) in the radial direction. The flange por-
tion 10a functions as a mounting portion for a one-way
clutch 12 and the cylindrical portion 10c functions as a
mounting portion for a bearing 16. The flange portion 10a
is formed at the center open portion of the ring gear 10
and an inner race of a one-way clutch 12 is mounted to
that flange portion 10a. For the sake convenience, in the
following description the reference character 10a will also
be used to denote the inner race portion because the
inner race of the one-way clutch is mounted to the flange
portion 10a. Also, a ring-shaped groove portion which
has a cross-section in the shape of the letter C is formed
in the ring gear 10 by the flange portion 10a and the
cylindrical portion 10c. In this groove portion are housed
the one-way clutch 12, the outer race 18, and a second
oil seal 20.

[0035] Meanwhile, a ring-shaped gear portion 10b with
which a starter motor, not shown, can engage is provided
on an outer peripheral portion of the ring gear 10. This
ring gear 10 is such that the portion with the inner race
10a (i.e., the flange portion) is positioned closest to the
center of the crankshaft. The ring gear 10 is not supported
by crankshaft 4 via the inner race 10a, however, but rath-
er is suspended from a peripheral surface 4b of the crank-
shaft 4.
[0036] A semicircular peripheral surface portion 2a is
formed protruding on the rear portion side of the cylinder
block 2. Similarly, a semicircular surface portion that con-
tinues on from this semicircular surface portion 2a on the
cylinder block 2 side is also provided on the rear portion
side of an oil pan arranged below the cylinder block 2.
When the oil pan, not shown, is assembled to the cylinder
block 2, the semicircular surface portion 2a on the cylin-
der block 2 side and the semicircular surface portion on
the oil pan side connect, forming a short circumferential
surface portion 14 which encloses the entire periphery
of the crankshaft 4 and is short in axial direction of the
crankshaft.
[0037] A groove portion of the ring gear 10, i.e., the
flange portion 10a and the cylindrical portion 10c, are
arranged in a space formed inside this short circumfer-
ential surface portion 14. The bearing (a roller bearing is
used in this embodiment) 16 is fitted to an inner peripheral
surface 14a of the short circumferential surface portion
14 in the space formed between that inner peripheral
surface 14a and the cylindrical portion 10c. Accordingly,
the ring gear 10 is supported by the main body side of
the internal combustion engine via the bearing 16. There-
fore, when the one-way clutch 12 is released, the ring
gear 10 can rotate freely, independently of the rotation
of the crankshaft 4.
[0038] The gear portion 10b of the ring gear 10 is in
constant mesh with a pinion gear of the starter motor that
is arranged below the crankshaft 4. When this gear por-
tion 10b receives torque from the starter motor via the
pinion gear, the entire ring gear 10 rotates, thus driving
the crankshaft 4 via the one-way clutch 12, which will be
described later.
[0039] An outer race 18 is mounted to the outer pe-
ripheral portion of the outer race support plate 8, opposite
the inner race 10a (i.e., the flange portion) formed on the
center open portion of the ring gear 10 such that the one-
way clutch 12 is formed between the ring gear 10 and
the outer race support plate 8.
[0040] The one-way clutch 12 engages the outer race
support plate 8 with the ring gear 10 when the starter
motor rotates the ring gear 10 via the pinion gear during
startup of the internal combustion engine, i.e., when the
ring gear 10 is rotated in the direction that will enable
torque to be transmitted to the outer race support plate
8 during startup of the internal combustion engine. As a
result, the starter motor can rotate the crankshaft 4.
[0041] When the internal combustion engine starts to
operate under its own power such that the crankshaft 4
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rotates according to output of the internal combustion
engine, the outer race support plate 8 which rotates in
conjunction with the crankshaft 4 rotates faster than the
ring gear 10 does from the starter motor. As a result, the
ring gear 10 effectively rotates in the other direction rel-
ative to the outer race support plate 8 so the one-way
clutch 12 releases. Therefore, even if the pinion gear and
the ring gear 10 are in a state of constant mesh, over-
speed of the starter motor after startup of the internal
combustion engine can be prevented.
[0042] Engine oil is supplied as lubrication oil to the
bearing 16 and the one-way clutch 12 via oil passages
in the cylinder block 2 or the crankshaft 4, as shown by
the arrow A in the FIG.1. However, the one-way clutch
12 is arranged between the outer race support plate 8
and the ring gear 10 so it is necessary to prevent oil from
leaking out. Accordingly, a ring-shaped first oil seal mem-
ber 20 is arranged between the outer race 18 that is in-
tegrally mounted to the outer race support plate 8 and
the cylindrical portion 10c of the ring gear 10. This first
oil seal member 20 is fixed to the ring gear 10 side by
being fitted to the inner peripheral surface 10d of the cy-
lindrical portion 10c. A seal lip 20a which is formed on
the inner peripheral side of the first oil seal member 20
is urged to slidably contact the outer peripheral surface
of the outer race 18 by spring force of a spring provided
in the seal lip 20a, thus providing an oil seal.
[0043] A second oil seal member 22 which has a larger
diameter than the first oil seal member 20 is arranged
parallel with the bearing 16 described above on the side
of the cylindrical portion 10c opposite the inner peripheral
side where the first oil seal member 20 is arranged (i.e.,
the second oil seal member 22 is arranged on the outer
peripheral side of the cylinder portion 10c). The bearing
16 is arranged on the inside in the axial direction with
respect to the short circumferential surface portion 14
and the second oil seal member 22 is arranged on the
outside in the axial direction with respect to the short
circumferential surface portion 14. This second oil seal
member 22 is fixed the position shown in the drawing by
being fitted to the inner peripheral surface 14a of the short
circumferential surface portion 14, similar to the bearing
16. Accordingly, a seal lip 22a which is formed on the
inner peripheral side of the second oil seal member 22
slidably contacts an outer peripheral surface 10e of the
cylindrical portion 10c, similar to the first oil seal member
20, thus providing an oil seal.
[0044] The embodiment described above can achieve
the following effects.
(I). The ring gear 10 is mounted via the bearing 16 to the
main body side of the internal combustion engine (the
cylinder block 2 and the oil pan in this embodiment), not
the crankshaft 4 side. Thus, the bearing 16 only actually
functions (i.e., rotates) while the ring gear 10 is being
rotated by the starter motor during startup of the internal
combustion engine. It is therefore possible to have the
bearing 16 not rotate while the internal combustion en-
gine is operating because the bearing 16 stops rotating

when the starter motor stops after the internal combus-
tion engine has started.
[0045] Since the bearing 16 only rotates for a short
period of time at startup in this way, a large amount of
lubrication oil does not need to be supplied to the bearing
16. Moreover, the bearing 16 itself does not need to be
large from providing a plurality of rows of balls or rollers
or the like which is another reason why a large amount
of lubrication oil does not need to be supplied. Therefore,
as shown in FIG. 1, the bearing 16 can be sufficiently
lubricated with the lubrication oil that is supplied only
through a gap 24 between the cylinder block 2 and the
ring gear 10. As a result, special consideration does not
have to be given to providing a lubrication oil passage
for the bearing 16, which enables the lubrication oil pas-
sages to be simplified, as well as contributes to an overall
reduction in size of the internal combustion engine.
[0046] (II). The ring gear 10 is not supported by the
crankshaft 4, but rather is mounted via the one-way clutch
12 so it is separated from and does not contact the crank-
shaft 4. That is, the ring gear 10 can be arranged across
a gap 26 from the peripheral surface 4b of the crankshaft
4, as shown in FIG. 1. Therefore, vibration from the crank-
shaft 4 when the internal combustion engine is operating
is not transmitted to the ring gear 10 so wear due to vi-
bration at the point of contact between the gear portion
10b and the pinion gear can be reduced and noise from
sound radiation from the ring gear 10 can be suppressed.
Also, this gap 26 makes it easier to supply lubrication oil
to the one-way clutch 12. In particular, sufficient lubrica-
tion oil can be supplied to the one-way clutch 12 which
slides when the internal combustion engine is operating,
thereby increasing the durability of the one-way clutch 12.
[0047] (III). The outer race support plate 8 as the race
connecting member is connected to the outer race 18
which forms part of the one-way clutch 12, and the ring
gear 10 is connected to the inner race 10a which also
forms part of the one-way clutch 12. As a result, in par-
ticular it is possible to completely cover the one-way
clutch 12 by the connecting body of the outer race support
plate 8 and the outer race 18 when viewed from one
direction, e.g., when viewed from the transmission side.
Thus, a high degree of sealability can easily be realized
even when a large amount of lubrication oil is supplied
to the one-way clutch 12 during operation of the internal
combustion engine because the one-way clutch 12 for
which an oil seal is particularly necessary can be com-
pletely covered.
[0048] In this way, an oil seal can be provided by the
first oil seal member 20 while the one-way clutch 12 is
completely separated from the transmission side. Ac-
cordingly, the oil used to lubricate the internal combustion
engine can also be introduced through the gap 26 and
used to lubricate the one-way clutch 12.
[0049] (IV). Moreover, the first oil seal member 20 is
arranged as described above, and the second oil seal
member 22 is arranged in the gap between the ring gear
10 and the main body side of the internal combustion
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engine, while the bearing 16 is arranged parallel with and
to the inside, in the axial direction, of this second oil seal
member 22 in the same gap. Therefore, the inside of the
startup torque transmitting mechanism of an internal
combustion engine can be easily sealed with a high de-
gree of sealability.
[0050] In this way it is possible to lubricate the startup
torque transmitting member of an internal combustion
engine with oil used to lubricate the internal combustion
engine.
(V). The first oil seal member 20 is arranged on the inner
peripheral surface 10d side of the cylindrical portion 10c
formed in the ring gear 10 and the second oil seal member
22 and the bearing 16 are arranged on the outer periph-
eral surface 10e of that cylindrical portion 10c. Therefore,
the oil seal members 20 and 22 and the bearing 16 can
be arranged easily by being fitted into place, making it
possible to reliably form the bearing and oil seals.
[0051] (VI). The outer race 18 of the one-way clutch
12 is arranged, via the first oil seal member 20, on the
inner peripheral surface 10d of the cylindrical portion 10c
of the ring gear 10, which is on the opposite side of the
cylindrical portion 10c than the outer peripheral surface
10e on which the bearing 16 is arranged. Therefore, the
cylindrical portion 10c does not directly contact the one-
way clutch 12. Also, the inner race 10a (i.e., the flange
portion) of the one-way clutch 12 is formed on the inner
peripheral side of the ring gear 10, but shock force on
the inner race 10a generated when the one-way clutch
12 engages is applied in the direction which reduces the
holding force on the bearing 16 by the cylindrical portion
10c and the short circumferential surface portion 14.
[0052] Thus, as opposed to a structure in which the
bearing is provided between the inner race 10a and the
crankshaft 4, in this embodiment the bearing 16 is ar-
ranged in the position shown in FIG. 1, which alleviates
the problem of shock force being applied to the bearing
16 when the one-way clutch 12 engages. Accordingly,
an excessive load is not applied to the bearing 16 even
when the one-way clutch 12 engages. Hence, this em-
bodiment makes it possible to prevent damage to the
bearing 16.
[0053] (VII). Further, the ring gear is provided with the
curved portion which increases the rigidity of the ring gear
itself and thus enables the ring gear to have a high me-
chanical strength. As a result, the vibration characteris-
tics, i.e., the vibration suppression function, can be im-
proved such that noise from the ring gear can be sup-
pressed, enabling quieter operation of the internal com-
bustion engine itself.
[0054] (VIII). Also, in the embodiment, the bearing
mounting portion and the clutch mounting portion are
formed on the curved portion which makes it possible to
ensure space for mounting the bearing and the one-way
clutch using the curved portion. As a result, the overall
structure of the startup torque transmitting mechanism
of the internal combustion engine can be made more
compact.

[0055] Next, a modified example of the embodiment
of the invention will be described with reference to FIG 2.
In this modified example, a bearing 52 and a second oil
seal member 54 are unitized as an assembly 50. All other
structure is the same as it is in the foregoing embodiment.
Thus, portions shown in FIG. 2 that are the same as por-
tions shown in FIG 1 will be denoted by like reference
characters and redundant descriptions thereof will be
omitted.
[0056] An outer race 52a of the bearing 52 is formed
wider than an inner race 52b, and the assembly 50 is
formed with the second oil seal member 54 being fit be-
forehand to the inner peripheral side of this outer race
52a. Therefore, during assembly of the internal combus-
tion engine, both the bearing 52 and the second oil seal
member 54 can be mounted at one time by fitting the
assembly 50 to the inner peripheral surface 14a of the
short circumferential surface portion 14. In order to more
completely seal the area between the outer race 52a and
the inner peripheral surface 14a of the short circumfer-
ential surface portion 14, an O-ring 56 may be provided
therebetween, as shown in FIG 2.
[0057] This modified embodiment enables the follow-
ing effects to be achieved.
(I). The same effects achieved with the foregoing em-
bodiment are also achieved with this modified example.
(II). The internal combustion engine can be efficiently as-
sembled because the bearing 52 and the second oil seal
member 54 can be simultaneously mounted to the inter-
nal combustion engine by inserting the assembly 50.
[0058] Although the invention has been described
herein with reference to specific embodiments, it is not
limited to those embodiments. To the contrary, the inven-
tion may be embodied in various other forms without de-
parting from the spirit or essential characteristics thereof.
For example, the invention may also be implemented with
the following modifications.
[0059] For example, in each of the foregoing embodi-
ments, the outer race support plate 8 is fastened by a
bolt to the flywheel 6, as shown in FIG. 1. Alternatively,
however, the outer race support plate 8 may be fastened
to a drive plate that is connected to a cover of a torque
converter, instead of being fastened to the flywheel 6.
[0060] Also, the inner race of the one-way clutch 12 is
mounted to the outside of the flange portion 10a that is
at the center open portion of the ring gear 10. Alterna-
tively, however, the outer race 18 may be mounted to the
inside of the flange portion 10a, i.e., the one-way clutch
may be arranged farther toward the rotational center side.

Claims

1. A startup torque transmitting mechanism of an inter-
nal combustion engine, which, by means of a one-
way clutch (12), both transmits torque generated by
a starter motor to a crankshaft (4) side in one direc-
tion and prevents the transmission of torque in the
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other direction, characterised by comprising:

a race connecting member (8) mounted on the
crankshaft (4) side, which rotates in conjunction
with the crankshaft (4) and is connected to one
race (18) of the one-way clutch (12); and
a ring gear (10) which is rotatably mounted to a
main body side of the internal combustion en-
gine via a bearing (16), and rotates according
to torque received from the starter motor, and is
connected to another race (10a) of the one-way
clutch (12).

2. The startup torque transmitting mechanism of an in-
ternal combustion engine according to claim 1,
wherein the ring gear (10) is provided in a state not
contacting the crankshaft side.

3. The startup torque transmitting mechanism of an in-
ternal combustion engine according to claim 1 or 2,
wherein the race connecting member (8) is connect-
ed to an outer race of the one-way clutch (12) and
the ring gear (10) is connected to an inner race of
the one-way clutch (12).

4. The startup torque transmitting mechanism of an in-
ternal combustion engine according to claim 3,
wherein the race connecting member (8) is arranged
on the opposite side of the ring gear (10) from the
main body of the internal combustion engine.

5. The startup torque transmitting mechanism of an in-
ternal combustion engine according to any one of
claims 1 to 4, wherein the bearing is arranged so as
to encircle the one-way clutch (12).

6. The startup torque transmitting mechanism of an in-
ternal combustion engine according to any one of
claims 1 to 5, wherein a first oil seal member (20) is
arranged in a gap between the outer race of the one-
way (12) clutch and the ring gear (10), and a second
oil seal member (22) is arranged in a gap between
the ring gear (10) and the main body of the internal
combustion engine.

7. The startup torque transmitting mechanism of an in-
ternal combustion engine according to claim 6,
wherein a cylindrical portion is formed around the
crankshaft (4) on a portion of the ring gear (10), the
first oil seal member (20) is arranged on an inner
peripheral side of this cylindrical portion, and the sec-
ond oil seal member (22) is arranged on an outer
peripheral side of the cylindrical portion.

8. The startup torque transmitting mechanism of an in-
ternal combustion engine according to claim 6 or 7,
wherein the second oil seal member (22) and the
bearing (16) are arranged parallel to each other in a

gap between the ring gear (10) and the main body
of the internal combustion engine, with the bearing
(16) being toward the inside of the main body of the
internal combustion engine.

9. The startup torque transmitting mechanism of an in-
ternal combustion engine according to claim 8,
wherein the second oil seal member (22) is integrally
incorporated into the inner peripheral side of the out-
er race of the bearing (16).

10. The startup torque transmitting mechanism of an in-
ternal combustion engine according to any one of
claims 1 to 9, wherein the ring gear (10) is a disc in
which a curved portion is formed in the radial direc-
tion thereof.

11. The startup torque transmitting mechanism of an in-
ternal combustion engine according to any one of
claims 1 to 10, wherein a bearing mounting portion
(2a,10c) to which the bearing mounts and a clutch
mounting portion (2a,10c) to which the one-way
clutch mounts are formed in the curved portion.

12. The startup torque transmitting mechanism of an in-
ternal combustion engine according to claim 1,
wherein the ring gear (10) is formed as a separate
structure that is separated from the flywheel (6),
while a middle portion of the ring gear (10) is sup-
ported by an outer wall of the internal combustion
engine via the bearing (16) and a center open portion
of the ring gear is supported by the crankshaft (4)
via the one-way clutch (12).

13. The startup torque transmitting mechanism of an in-
ternal combustion engine according to claim 12,
wherein the one-way clutch (12) is supported by the
crankshaft (4) via the race connecting member (8).
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